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Om coanaeumeneii 


Om pedaKmopa 


HacToamee Hs^aHHC npeacraBjiaeT co6oh ny 6 jiHKa 4 Hio nepcBosa c spcBne- 
rpeaecKoro asHKa aa pyccKHH 3HaMeHHToro acrpoHOMHaeCKoro coaHnenHa 
lOiaBflHa IlTOJieMea, HSBecTHoro nofl HasBaHHCM «AjibMarecT». HanacaHHoe bo 
II B. H.3., 3T0 npoH3BeaeHHe CHrpajio coBcpmcHHO oco 6 yio pojib b hctophh 
HayKH. B HCM nojiyminH OTpaxcHHC Bce hjih noaTH see HaaSojice SHaaHTCjibHHe 
floCTHxeHHa aHTHaHoii acTpoHOMHH. Ha nporaaccHHH nojiyxopa xHCaa jiex, 
6 yayaH nepeBeflCHO c rpeaeCKoro cnaaajia na apa 6 cKHH, a aaxcM na naxHHCKHH 
a3HKH, OHO CHHxajiocb Handojice aBxopHxexHHM hcxohhhkom acxpoHOMHaecKHx 
3 HaHHH Ha cpeaHCBeKOBOM Bocxokc h b EBpone. Co 3 aaxe;ib rejiHOueHxpnaeCKOH 
acxpOHOMHaeCKOH xeopHH HHKOJian KonepHHK (1473-1543) onHpajica na 
xpasHUHK) rtxojiCMea h mhotoc BOcnpHHsui h3 ero yacHHa. 

riepeBOfl «A;ibMarecxa» na pyccKHH aawK Bbinojinen KpynneilmHM HCCJieao- 
BaxejiCM HCxopHH anxHaHOH nayKH, anaxoKOM apcBnerpeaecKoro h jiaxHHCKoro 
asHKOB H.H.BecejioBCKHM (1892-1977). Ochoboh a.aa nepesosa noc.ayxHTO 
HSflaHHC rpeaeCKoro xcKCxa «AjibMarecTa» noa peaaKuHCH H.reii 6 epra 
[Hei I, II] — eaHHCXBCHHoro b naexoamee Bpeiaa H 3 aaHHa, yaoBaexBopaiomero 
HayaHHM xpe6oBaHHaM. 

nepcBOfl H.H.BeceaoBCKoro oxanaaoxca no cbohm npHHnHnnaabHHM yexa- 
HOBKaM ox nepcBOflOB «AjibMarecxa» na apyrne eBponeftCKHe asuKH. B HCMeuKOM 
H3aaHHH K.MaHHUHyca [HA I, II] h b anraHHCKOM naaaHHH flac.TyMcpa [PA], 
HaH6o.xee aBxopnxexHbix epean hcxophkob acxpoHOMHH, uinpoxo Hcnoabayexca 
coBpeMCHHaa acxpoHOMHaecxaa xepMHHonorHa, xckcx IIxoaeMea b hhx cyipecx- 
BCHHO MOaepHH3HpOBaH. PyCCKHH nCpCBOa MaxCHMajIbHO npH6;iHxeH K OpH- 
rHHa.xbHOMy rpeaeexoMy xexCTy. Ero aBxop npaxxHaecKH ho nojibayexca 
coBpeMCHHHMH HayaHHMH o6o3HaaeHHaMH H xepMHHaMH H nepcBOaHx rixo^acMca, 
xax npaBHao, 6yKBajibHo: axjiHnxHKa — 3 x 0 «Kpyr, npoxoaamHH aepea 
cepeaHHH aoaHaxajibHHx C03Be3aHH», nnH «HaKjioHHbiH Kpyr», He6ecHbiH 
3KBaxop — «paBHoaeHCXBeHHbiH Kpyr», MepHanan — «no.ayaeHHbiH Kpyr», 
Bbicoxa — «ayra xpyra, npoxoaaipero aepea noaiocbi ropH30Hxa», xopaa — 
«npaMaa .xHHHa b Kpyre» h x.a. CxHancxHaeCKH h xepMHHO.aorHaecKH nepcBoa 
H.H.Bece.xoBCKoro no3BO.aaex cocxaBHxb 6onee nonnoe h xoanoe npeacxaB.xeHHe 
0 rpeaeCKOM xexcxe «A.xbMarecxa», acM nepoBoabi K.MaHHUHyca h ZIx.TyMcpa. 

Koaxckxhb HCxopHKOB HayKH, aaHHMaBiuHxca noaroxoBKOH Haexoamero 
H3aaHHa, MaxcHMajibHO 6epexHO oxHocHaca k xexcxy nepcBoaa, Koxopbifi, xcm 
H e MCHce, noxpe6oBaji 6oabuioH peaaKxopCKoii pa6oxbi, aaxparHBaromefi xax 
exHab, xax, nopofi, h ero CMuca. 3xo o6baCHaexca asyiaa npHaHnaMH. 
Bo-nepBbix, xpya H.H.BeceaoBCKOro ne 6bia aaBepmen. He BbiabiBaex coMHenna, 
axo eiay npHmaocb 6bi eipe ne paa BoaBpaiuaxbca k xexcxy nepeaoaa npn 
pa6oxe naa KOMMeaxapnaMH. Bo-Bxopbix, co BpeiaenH OKonaanHa pa6oxbi Bbimao 
B CBex HeCKoabKO (JjynaaMeHxaabHbix HCcaeaoBaHHH (raaBHeiimHe h3 hhx — 



Om cocmaeumejieu 


HAMA, SA, PA) H 6ojibuioe mmcjio pa6oT, nocBaipeHHHx ^lacTHHM BonpocaM, 
no HOBOMy ocBCTHBuiHx coaepacaHHC MHorHx MCCT B «AjibMarecTe». 

B HCo6xoaMMbix cjiyHaax nepcBOfl H.H.BeceaoBCKoro CBcpajica c rpe>iecKHM 
TCKCTOM, a xaKjKC c nepeBoaaMH K.MaHHUHyca h j[l,>K.TyMepa. B hcm TaK^ce 
yMTeHbi McnpaBJieHHH, BHeceHHbie no pasjiHnHWM coo6pa)KeHH5iM b rpeneCKnii 
TCKCT cro MccjicaoBaTejiBMH CO speMCHH Biiixo;^a B CBCT Hsaanna H.reH6epra. 
B KBaapaTHbix cxodxax noMeiuenu orfleabHwe CJiOBa h BMpaxenna, aonoa- 
naiomHc TCKCT riTOacMea nan yronnaiomHe ero CMHCa. B HasBannax raaa 
KBaapaTHbic cko 6 kh onymenw. Ha noaax npoCTaBacHH CTpaHHu,bi nsaanna 
rpcacCKoro TCKCTa b [Hei I] nan [Hei II]. 

Kajxaaa H3 TpHHaauaTH khht rpenecKoro tckctb «AabMarecTa» nannHaeTca 
c oraaBacHHa, npeacTaBaaiouaero nepenenb HasBannH raaB asHHofi khmch. Mh 
CBcan Hx B eaHHoe oraaBacHMC, caeaya b 3tom K.MaHHunycy h j[],)K.TyMepy. 

Tckct nepCBoaa CHa6}KeH KOMMeHTapnaMH, b KOTOpHx npeaCTaBaena 
HCo6xoaHMaa cnpaBonnaa HH^mpMauHa, o6aeniaK)iaaa nonKManne TCKCTa 
riToaCMea, npeaaaracTCa HHTcpnpeTauHH HaH6oaee TpyanHx BonpocoB ero 
aCTpOHOMHneCKOH CHCTCMbl C n03HUHH COSpCMCHHOH HCTOpHH HayKH, npHBOaBTCa 
peayabTaTbi MHoronHcaCHHHx HCcaeaoBanHH, noCBamenHHx «AabMarecTy». 

OcHOBHaa pa6oTa no noaroTOBKC Haaanna «AabMarecTa» IlToaeMea na 
pyccKOM asHKe Bunoanena b CexTope hctophh 4)h3hkh, MexannKH h acrpoHOMnn 
MnCTHTyTa hctophh eCTecTBoanaHHa h tcxhhkh hm. C.H.BaBnaoBa PAH. 
TBopnecKaa h HeHSMCHHo 6aaroaceaaTeabHaa aTM0C(J)epa b cexTope b HCMaaoH 
cxencHH cnoco6cTBOBaaa ee saBepmeHHio. PaaannHoro poaa npo6aeMH, CBasan- 
HHe c noaroTOBKOH HacToamero Hsaanna, peryaapno o6cyxaaaHCb na saccaannax 
06meMocKOBCKoro o6i>eaHHeHHoro ccMHHapa no hctophh acxpoHOMHH. 

Pa6oxa naa xckcxom nepeaoaa h KOMMeHxapHHMH pacnpeaeanaacb caeay- 
KJiuHM o6pa30M: KHHrH I-III noaroxoBaCHw M.M.PoacaHCKoiI (npn ynacxHH 
r.E.KypxHxa), khhfh IV-XIII — F.E.KypxHKOM. B npHMenaHHax k raase 10 
KHHFH I HcnoabSOBaHH MaxepHaabi, npeacxaBacHHHe r.Il.MaxBHeBCKoii. Texcx 
nepcBOaa khhf VII-VIII oxpeaaKXHpoBaH M.KD.UIeBneHKO. Cohcok aHxepaxypM, 
npeaMexHO-HMCHHOH yxaaaxeab, chhcok oOoananeHHH cocxaBacHH T.E.KypxHKOM. 

BaaroaapHM awpcKaHK) HHCxHxyxa hctophh ecxecxBosHaHHa h xexHHKH PAH, 
yneHHX ceKpexapeft HHCxHxyxa M.C.flpoBCHHHKOBa h O.A.CoKoaoBy 3a 
BcecxopoHHKJK) noMOipb npH noaroxoBKC nacToamero H3aaHHa. Hphhochm xaKace 
HCKpcHHKJK) OaaroaapHocTb B.C.KnpcaHOBy aa noMOipb b npnoOpexeHHH 
Ba^KHCHuiHx MaxepHaaoB, xacaioutHxca aapyOeacHHx naaaHHH «AabMarecTa». 
BHpaacaeM ocoOyro npHSHaxeabHOCxb B.A.BpoHmxaHy aa BHHMaxeabHoe npon- 
xenne pyKonncH KOMMCHTapneB h caeaaHHwe saMenaHHa. 

BaaroaapHM KoaacKXHB coxpyaHHKOB HsaaxeabCKOH (l)HpMbi «(I)H3HKo-MaTe- 
MaxHnecKaa aHxepaxypa^, 6e3 caMooxBepxceHHHx ycHann KoxopHx Hacxoam,ee 
HaaaHHe hc Morao Oh yBHaexb cbcx. 


r.E.KypmuK 



I.l. Beedenue 


Kuma I 

1. BBeACHHe^ 

Mhc KaxerCH, o Cnp^, >ito hcthhhhc ij^wiocod^u nocrynwm owcHb xopomo, 
oTflcJiHB TeopexHHecKyK) HacTb 4 )hjioco4>hh or npaKTHqecKofi. fleftCTEHTejibHo, 
ecjiH aaxe panee npaxTHiiecKaa qacrb coe^HHajiacb c TCopexHiiecKOH^, xo xcm 
He MCHee Mexfly hhmh mo;kho odHapyxHXb 6o;ibmoe pa3;iH»iHe. Bo-nepBux, 
xoxH HCKOxopHC MopajibHbie flodpoflexejiH Moryx oxasaxhca npHcymHMH mhoitim 
jiiOAHM, He nojiyHHBiuMM o6pa30BaHHa, ho HCCJieAOBaHHe BcejieHHOH HeB03M0}KH0 
6e3 npeABapHxejibHoro odynenHa, Bo-Bxopwx, y nepBbix HandoAboiHii BbiHrpbim 
noAyaaexca 3a cnex nenpepbiBHOH npaKXHMeCKOH aeaxcAbHOCXH, a y Apynix — 

5 B npoABHxeHHH xeopcxHHecKHx HCOieAOBaHHH. rioaxoMy mh CHHxacM neod- 
xoAHMbiM, c oflHOH cxopoHH, Acpxaxb HauiH fleiicxBHa B cxporoH Mcpe noa 
ynpaBACHHeM nauiHx yMcxBeHHHx npegcxaBJiCHHii, axodu bo bccx 8:H3HeHHbix 
CHxyauHax coxpanaxb npeKpacHnii h xopomo ycxpoenHufi Hseaji, a c spyroft — 
ynoxpedHXb Bce chabi rAaBHbiM odpasoM aab HsyaeHHa mhoxhx h npexpacHux 
xeopHH H npeame Bcero npHnawieAcaioHx k xofi od^acxH snanHa, Koxopyio 
Ha3HBaiox MaxeMaxHKOH b yaxoM cmhoic axoro caobb. 

TeopexHHeCKyio nacxb 4 )iiaoco4>hh ApHCxoxcAb ohchb yflawHO aeanx na xpn 
OCHOBHHX BHfla: 4)H3HKy, MaxeMaxHKy h xcoaoxhio'^. fleiicxBHxeAbHO, Bce 
cymecxByiomee HMeex CBoe dHxne b MaxepnH, (JwpMe h ABHxeHHH. Kaxfloe h 3 
3XHX Hanaji mh ne moxom coaepuaxb caMO no cede — oxacAbHo h nesaBHCHMO 
ox Apyrnx. Hx moxho xoabko mhcahxb. Ecah BHACAHXb B npocxenraefi 4>opMe 
nepBonpHHHHy nepBoro ABHxeHHa BccAeHHOH, xo axo dbiA dn HeapHMbrn h 
HCHSM eHHHH Box. HccACflyiomHH exo paaaeA [xeopexHaecKoii (J)haoco4)hh ] — 
xeoAoxHa — aanHMaexca chaoh, pacnoAoxeHHoii b BHCOHaiimHx aacxax axoxo 
MHpa, H ee mh moxcm nocxHxnyxb xoabko yMOM xax coBepmenno oxACAennyio 
ox Bcexo, Moxymexo dnxb BocnpHHaxHM ayBcxBaMH. PasACA [xeopexHHecKofi 
(J)haoco4)hh ], HCCACAyroiAHH MaxepHaAbHyio h Beano HaMenaiomyroca Kaaecx- 
BCHHOCXb B BHAC dCAHSHH, XCHAOXH, CAaAOCXH, MHXKOCXH H XOMy nOAOdnOXO, 
HasHBaexca 4 )h3hkoh, h npeAMex ee HMeex CBoe dbrrne xaabhhm odpaaoM b 
xoM, axo noABepxcHO xachhio h naxoAHXCa HHxe Aynnofi c4)epH. HaKoneu,, 

6 BHA 3HaHHa, BHaCHaiOmHH 4x)pMH H ABHXeHHa KaaeCXBeHHOCXH, a HMeHHO 
(J)HxypH, KOAHaecxBa, pasMepH, a xaxxe mccxo, bpcmh h xoMy noAodnoe, axo 
HAM HAAAeXHX HCCACAOBaXb, M0;KH0 OnpeACAHXb KAK MaxeMAXHaeCKHH. K HCMy 
oxHOCHxca xo, axo HMeex dHxne, oh aanHMaex, xax cxaaaxb, cpeAHee noAoxenne 
MCXAy AByMa npHBeACHHHMH BHme, BO-nepBHX, noxoMy axo exo odbexxH 
MOXHO MHCAHXb H npH DOMOipH ayBCXBCHHHX BOCnpHHXHH, H BHC HX, BO-BXOpHX, 
TAKxe H noxoMy, axo axo Boodme CBOHCXBenHo bcom cymecxBAM — kak 
CM epxHHM, xax H deccMepxHHM. y HenpepHBHO nsMenaiomiixca cymecxB oho 



MCHHCTCH BMCCXe C HeOTflCJIMMOH OT HHX (JjOpMOH, y BeHHHX H HMCIOmHX 
34)HpHyio^ npHpofly oho coxpaHHer HenoABH^KHyio h HCHSMCHKyio 4)opMy. 

PaccyxflaH thkhm o6pa30M, moxcho cxasaTb, hto aaa apyrne pasaeaa 
TeopexHHecKOH (J)iiaoco4)HH cxopee mo;kho HasBaxb xax Sul raaaHHCM, a hc 
HayHHHM nosHaHHCM; xcoaonmecxyio — noxoMy hxo OHa xpaxxyex o Bcipax 
HCBHaHMblX H HC MOXyipHX dblXb BOCnpHHHXblMH, (J)H3HHeCKyiO XC — BCaeaCXBHC 
HCyCXOHHHBOCXH H HCHCHOCXH MaxepHajIbHblX ^pM; BCJieaCXBHC 3X0X0 HCJIbSH 

aaxe HaacHXbCH, hxo oxHoCHxejibHO 3xhx npeflMexoB moxho 6yaex aodHXbca 
coraacHH Mcacay (J)Haoco<t)aMH. Oahh xoabxo MaxeMaxH^eCKaa nacxb, ccah 
noaxoflHXb cepbesHO k ee HccjieaoBaHHio, aocxaBAHCx saHHinaiomHMCH eio 
npoHHoe H HaaexHoe SHaHHC, h6o oHa aaex aoxaaaxejibcxBa, hah AsyMa nyxHMH, 

C KOXOPHX HCBOSMOACHO c6HXbCa; apH(})MeTH«ieCKHM H reOMexpHaeCKHM. rioaXOMy 
MH npeAHOMJiH aaHHMaxbca no bosmoxhocxh 3xhm pasaejioM xeopexHaecKofi 
4)haoco(})hh h, xAaBHHM o6pa30M, xoH ee aacxbio, xoxopaa paccyacaaex o 
doAcecxBCHHHx H He6ecHux npeAMexax. ]A6o xoAbxo oHa oana saHHiaaexca 
HCCACAOBaHHCM BCaHhlX H HeH3MeHHb[X npeAMeXOB. Ho 3XOH npHHHHe, aBAaaCb 
no cymecxBy Bnoane aCHoft h ynopaAoaeHHOH (a b 3xom saxAioaaexca ochobhoh 
npMSHaK HayKH), ona Moxex h cauia bomho ocxaBaxbCa xaxoH yme caMOH. KpoMe 
xoro, He Menee, aew; aea APyrnx pasaejia (xeopexHHecKoii ] (J)haoco4)hh, ona 
Moxex 6HXb noAeana A^a noHHMaHHa Apyrnx npeaMexoB. fleftcxBHxeAbHO, 
MaxeMaxHxa Moxex Ayame BCero noAioxoBHXb nyxb aaa noHHMaHna 6oro- 
CAOBCKHX npeAMexoB, xax kak xoabko ona oana b cocxoahkh ycneuiHo cyAHXb 
o nenoABHXHoft h o6oco6AeHHoii ox MaxepHH ABHxymefl chao BCACACxBne CBoeii 
6ah3ocxh k BemaM, Koxopue xoxa h ayBCXBCHHH, abhachmw h ABHxymH, ho 
BMecxe c xeM — Beanbie HeH3MeHHbie cy6cxaHUHH b oxHomennH xeaenna h 
ynopHAoacHHOcxH ABHxeHHii. Toano xax xe ona Moxex astb Becbiaa MHoroe 
AAa H3yaeHHa 4)H3hkh, h6o noaxH Bcewi MaxepnaAbHHM cy6cxaHUHaM 
CBOfiCXBCHHO Bbtpaxaxb CBOH 0 C 06 eHH 0 CXH npH nOMOlUH ABHXCHHii, COnpOBOX- 
AaroiAHxca HaMeneHnaMH laecxa. TAennuM cooxBexcxByiox npaMOAnneftHHe, a 
HexAeHHHM — xpyroBbie ABHxeHHa, xaxcAOMy xe h AexKOMy, naccHBHOMy h 
axxHBHOMy cooxBexcxByrox Aanxenna k uenxpy hah ox ACHxpa. Ona 6oAee, 
acM Bce Apyrne [pasACAn 4)haoco47hh ], Moxex CACAaxb nac cnoco6HbiMH k 
BOcnpnaxHK) AodpoACxeAbHbix nocxynxoB h HpaBCXBCHHoro coBepmencxBa, xax 
KAK, coaepnaa b 6oxecxBeHHOM OAHHaxoBOCXb, ynopaAoacHHocxb, copaaMepnocxb 
H npocxoxy, ona aacxABAaex Bcex cbohx nocACAOBaxeAeii AK)6HXb 6oxecxBeHHyio 
xpacoxy, npnyaaa h kak 6h paaBHBaa b hhx noAo6Hoe cocxoanne AyuiH. 

Tax H MH nHxacMca yBCAHaHXb Aio6oBb k Hayxe o bchhom h HenSMenHOM, 
npenoAAB xo h3 3xoh HayxH, axo yxe 6hao nepcAano npeAiuecxByiomHMH ham 
BHAaioiAHMHca HCCACAOBaxcAaMH, HO xaxxe H CO CBoeii cxopoHH BHeca b nee 
Ao6aBAeHHa, xoxopHe 6hah noAyacHH 3a BpeMa, npomeAiuee ox hhx ao Hameii 
anoxH. rioaxoMy mh nonHxaeMca BCe xo, axo b Hacxoaipee BpcMa canxacM 
HyXHHM COo6mHXb, H3A0XHXb C B03M0XH0 6oAbineH XpaXKOCXbK) H XAK, aXo6H 
HOMHoro npoABHHyBraneca b axoii Hayxe mofah CACAOBaxb ASAee. Hxo6h axo 
coaHHCHHe 6biAo BHOAHC saxoHacHHHM, Bce HyxHoe AAa HayxH o He6e mh 
H3A0XHM B CBOHCXBCHHOM CH HOpaAXe. A aXo6H HO ACAaXb 3X0 COaHHeHHC 
oaeHb aahhhhm, Bce xo, axo 6biAO Aocxaxoano xoano pasbacneHo aPCbhhmh, 
MH xoAbxo npHBCACM, XO xc, axo HAH coBCCM HC 6hao noHaxo, HAH XO noHaxo 
HOAocxaxoaHo, mh nocxapacMca b Mepy HamHx cha hsaoxhxb noAPo6Hee. 



1.2. O nocnedoeamejibHocmu wuioxenun 


2 . O nOCJieAOBaTCJIbHOCTM MSJIOXeHHH 

npefl;iaraeMoe aaMH coqHHCHHe Ha^HHaerca c paccMOTpenHa nojroxcHHa 
ScMaH B peaoM no othouichhio ko Bceiny He6y. IlpH nepexofle k 
nocaeaoBaTeabHOMy HSJioxeHHio oTfleabHHx nacTcfi naM cjieayex [Bnanaae ] 
noBCCTH penb o nojioxcHHH HaiuioHHoro Kpyra^, a TaKJxe oxaeabHHx mccx 
o6HxaeMOH naMH Bccjichhoh, aaxeivi o nojiynaiomHxca aaa KaaKfloro Mccxa 
pasaHnnax b nojioxenHH ropHaoHxa bcjicacxbhc HaicjioHa [c4)epbi ]. Flpea- 
BapHxcAbHoe paccMoxpeHHC Bcero axoro odAcniHX naM Haynenne ocxajibHoro. 
Ha BxopoM Mccxe naM cxcAyex paccMoxpexb ABHxeHHc CoAHua h Jlynbi h bcc 
cooxBCXcxByiomHe hm aBACHwa; 6e3 hx npCABapHxeAbHoro ycBoenna hcbosmoxho 
H cnepnbiBaioiAHM o6pa30M paccMoxpexb bcc oxHocaipeeca k CBCXHAaM. HaKoneu,, 
roBopa corAaCHo HaMcncHHOMy naany o CBCXHAax, naM, KOHcnno, CACAyex 
Haaaxb c paccMoxpeHHa C(J)epbi xax HaauBaeMux nenoABHJKHbix sbcsa, a nocAC 
axoro nepeiixH k naxH xax HaabiBaeMUM 6AyaKAaioiu,HM SBCSAaM, hah nAanexaiH. 
KaxcAbiii h3 3xhx npcAMCXOB mh nonhixaeMca paabaCHHXb, noAbsyacb b xanecxBe 
HanaA H OCHOBaHHH npn hx HCCAOAOBaHHH OHCBHAHblMH H He BbI3bIBaiOIll.HMH 
COMHeHHH Ha6AK)AeHHaMH xax APCBHHX aCXpOHOMOB, xax H HaiUHMH Co6cXBeH- 
HblMH, BbIBOAB SaXCM H3 HHX CACACXBHa nyXCM AOXaaaXCAbCXB npH nOMOIAH 
rcoMCxpHaccxHx aepxejxeH. 

Tenepb b xanecxBC o6mero noAoxcHna mm aoaxhh npHHaxb, nxo He6o 
HMcex C(j)epHMecxyio 4)opMy h abhxcxch noAo6HO C(J)epe, aaxcM, nxo SeMAa 
HMcex xaxxe bha c4)epH, ccah ee paccMaxpHBaxb no bcch coBoxynnocxH ee 
aacxcH. Ho CBOCMy hoaoxchhio ona pacnoAOxena b cepcAHHe neda, aBAaacb 
xax 6 h ero ncHxpoM. Ho BeAHHHHC xe h paccxoannio oxHOCHxcAbHo C(J)epH 
HcnoABHXHMx 3Be3A OHa aBAaexca xax 6u xohxoh h hc hmccx HHxaxoro 
ABHXcHHa, H3MCHaioiuero Mccxo’. Hxo6bi ocbcxhxb 3X0 b naMaxH, CAeAaeM 
xpaxxHc yxa3aHHa oxHOCHXCAbHo xaxAoro h3 3xhx npcAMCXOB. 


3. O xoM, Hxo He6o hmccx ctjwpnMCcxoc abhxchhc 

ncpBoc npeACxaBACHHe o6 3 xhx npCAMCxax, hccomhchho, noAynHAOCb y 
APCBHHX B pcayAbXaXe COOXBCXCXByiOmHX Ha6AK)AeHHH. Ohh bhacah, hxo 
C oAHHC, JlyHa H ocxaAbHbie cbcxhaa ABHxyxca c Bocxoxa na aanaa h BcerAa 
no xpyraM, napaAACAbHHM Apyr Apyry. Ohh HanHHaK)x noAHHMaxbca CHH3y 
xax dyaxo h3 camoh Scmah; noAHaBuiHCb xe neMHoro b Bbicoxy, ohh onaxb 
coBcpuicHHo xax xe ABHxyxca no xpyry h onycxaK)xca bhh 3, noxa, naxoneu,, 
HC HCMC3Hyx, xax 6 h yiiAa b Somaio. flocAe aroro ohh, ocxanaacb nexoxopoe 
BpcMa hobhahmhmh, onaxb Bocxoaax h aaxoaax, xax 6bi noAynnB HOBoe 6HXHe, 
npHHCM B COOXBCXCXByiOmHe MOMOHXM 3XHX ABHXOHHH H B COOXBeXCXByiOIAHX 
Mccxax BocxoAOB H 3axoAOB. Ohh co6AiOAaiox coBepmenno npaBHAbHHH h Bceraa 
OAHH H xoT xe nopaaox. 

ripcACxaBACHHK) o c4)epHaHocxH HX ABHxeHHa 6oAbme Bcero cnoco6cxBOBaAO 
Ha6AK)ACHHc xpyroBoro aBHxenna HeaaxoAau^Hx 3Be3A, coBepmaiom,eroca Bceraa 
Boxpyr OAHoro h xoro xe uenxpa. 3xa xonxa Heo6xoAHMo cxaaa noAiocoM Bcefi 
hc6cchoh c4)cpH. ripH 3XOM 6oAee 6AH3XHe X nefi 3Be3Abi onncHBaiox Menbinne 
xpyrH, a 6oAec yaaaeHHMe — 6dAbmHe nponopuHonaAbHo yaaAeHHio ox nee, 
noxa 3X0 paccxoanne ne aohacx ao rpaHHuu aaxoaan^Hx 3Be3A. Te h3 3axoAamHx 
3BC3A, KOXOpHC Ha6AIOAaK)XCH b6aH3H HeaaXOAHIAHX, ocxaroxca HeBHAHMWMH 
Kopoxxoc BpeMa. Te xe, xoxopwe naxoaaxca na 6oAbmHX paccxoannax, 6yAyx 
hcbhahmm b xcneHHe cooxBexcxBenno 6oAbmero BpeMenn. Tlpn noMoipH xoAbxo 



1.3. O 


t. Him He 6 o uMeem c^iepunecKoe deuxenue 


raKHX Ha6jiiofleHHH ohh nojiyMHjiH Havajio BHmeynoMHHyxHx npeflCxaBjieHHH, 
a saxcM, npH nocjieflOBaxejibnoM pasBHXHH xeopHH, b cooxbcxcxbhh c 3xhm 
6hjio o^flCHCHO H BCc ocxajibHoc, xax Kax Bce Ha6jiioaeHHH nojiHocxbio 
HCKJnoqajiH HccorjiacHC c sxhmh npeflCxaBJiCHHHMH. 

j[l,eHCXBHxe;ibHo, ecjiH npeflnojioxcHXb, «ixo sBHxeHHe cbcxim coBCpmaexcH 
no npsMbiM jiHHHaM b 6ecKOHenHocxb, xax ayMajin HCKoxopbie^, xo KaKofi 
MoxHo 6buio 6 h BbiayMaxb cnoco6, KoxopuH nosBonan 6bi Ha6niOflaxb KaaKfloe 

H3 3XHX CBeXan eXCeAHCBHO ABHXCymHMCfl H3 OAHOH H XOH XC HAnaAbHOH XOnKH? 
KaxHM o6pa30M cmoxah 6br B03BpaiAaxbCH Ha3aA ycxpeMAHiomneCH b 6ecKOHen- 
HOCXb CBCXHAa? H KAKHM o6pa30M MM MOXAH 6h HC 3aMeXHXb HX B03BpameHHa? 

H Kax OHH MOXAH 6 h HCHcaaxb, HC yMCHbuiaH noHCMHoxxy CBoefi bcahhhhh? 

B AefiCXBHXeAbHOCXH MH BHAHM npOXHBOnOAOXCHOe; HXO OHH npH HCHeaHOBCHHH 
3aropa%HBaioxcH, xax 6 m o6pe3aeMMe noBepxnocxbio Somah. 

Tohho xax xce cobccm HCAcno 6 hao 6m Aywaxb, nxo CBCXHAa aascnraioxcH, 
bmxoab h3 Scmah, a aaxcM racnyx, norpyxcaacb b nee^. PaaBC moxho AonycxHXb, 
HXo6m CXpOHHHii nOpHAOX B BOAHHHHaX H KOAHHCCXBax CBCXHA, B HX 12 
paCCXOHHHHX, nOAOXCHHHX H BpCMOnax ABHXCHHH CodAIOABACa COBepmCHHO 

CAyHaiiHo h hxo xaxaa-xo nacxb Scmah HMcex aaxcHxaxeAbHyio npnpOAy, a 
xaxaa-xo xacHxeAbHyx)? Boacc xoro, hxo6m oaho h xo xce cbcxhao a^h oahhx 
aajxHxaAocb, a ajih Apyrnx racHAOCb hah hxo oahh h xe xe CBexHAa ajih oahhx 
yxe oxa3MBaK)xCH aaxxcHHHMH hah noraCHyBuiHMH, a ajih Apyrnx eipe nex? 
Haxoneu, roBopio a, ccah 6m xxo-HH6yAb h coxAacHACa co bccm 3xhm, xaxhm 
6m CMeuiHMM OHO HH Ka3aA0Cb, xo Hxo MM AOAXHM 6 mah 6m cxaaaxb o Beano 
BHAHMMx CBexHAax, xoxopMC HC BocxoAax H HC saxoAax? H no xaxoH npHanne 
aaxHxaromHeca h racnymne CBCXHAa bcsac h Bceraa bocxoahx h aaxoAax, a ne 
npexepncBaiomHe 3xoro bcsac h BcexAa naxoAaxca haa Scmach? Bcab hc Moryx 
xe OAHH H xe xe cbcxhaa ajih oahhx akjach BcexAa aaxnraxbca h racnyxb, 
a MJia Apynix HHxoxAa ne HCnMXMBaxb Hnaero noAo6Horo, nocxoAbxy coBepmenno 
oaeBHAHo ycxanoBACHO, axo oahh h xe xe cbcxhaa ajih oahhx bocxoahx h 
aaxoAax, a AJia APyrnx ne coBepraaK)X hh xoro, hh Apyroro. 

Oahhm caobom, ecAH npeAnoAOXHXb abh He6eCHoro Aanxenna xaxyK)-HH6yAb 
Apyryx) (JwpMy, oxAHanyx) ox c4)epHaecxOH, xo hcoBxoahmo oxasaAOCb 6 h, axo 
paccxoaHHa ox 3ei^H ao cboxha b paaAHaHMx aacxax bhahmofo He6a 6 mah 
6m HepaBHHMH, TAe 6 h H B xaxoM noAoxcHHH OHa HH npeAnoAaraAacb 
[HaxoAameiiCH ]. B xaxoM CAyaae hooBxoahmo oxHAaxb, axo BeAHaHHM h is 
B 3aHMHHe paccxoaHHa cbcxha oxaxyxca HepaBHHMH abb oahhx h xex xe 
Ha6AX)AaxeAeH bo BpeMa xaxAoro o6pau(eHHa, h xo xe caMoe paccxoanne 

HHOFAa CXanOBHAOCb 6 h 66 AbmHM HAH MeHbIQHM, aerO B AOHCXBHXCAbHOCXH He 

Ha6AX)Aaexca. B camom acac, ecAH y ropnaoHxa cbcxhaa xaxyxca ham 
HM eXimHMH HeCKOAbKO 6oAbmyX) BeAHaHHy, xo 3X0 npOHCXOAHX He BCAeACXBHe 
yMeHbuieHHH paccxoaHHa, ho BCACACXBHe xoro, axo MexAy hauikm taasom h 
CBCXHAOM CXAHOBHXCH HCnapCHHa OT OKpyxaK)n^eH SeMAK) BA2irH, xax xe, KAK 
xaxyxca ham 6oAbmHMH noMCmeHHHe b BOAy npeAwexH, h npnxoM xeM 6oAbme, 
aeM HHxe ohh norpyxcHH*®. 

K npeACXABACHHX) o C(J)epHaH0CXH npHBOAHx Hac h xo, axo hh npn xaxoM 
APyroM npeAnoAOxeHHH, xpoMe OAHoro xoAbxo 3xoro, ne mopah 6h cooxBexcx- 
BOBAXb APyr APyry ycxpocHHHe aab H3MepeHHa bpomchh npH6opM. Toano xax 
xe, nocxoAbxy ABHxenne He6ecHHx xeA ne Bcxpeaaex hhxaxhx npenaxcxBHH 
H npOHCXOAHX Aerae Bcex APyrnx abhxchhh, CMy aoaxha 6Hxb CBOHCxaenHA 
H HaH6oAee yAo6onoABHXHaa 4)opMa; aab daocxhx 4 )Hryp 3x0 xpyroBoe 



1.4. O moM, Htno Scmur a ufiJiOM uMeem eud ctpepbi 


flBHxcHHe, a aaa npocTpaHCTBCHHHx — c(t)epH'iecKoe. PaBHNM odpaaoM [aro 
npOHCxoflHT] H no Toii npHnnHC, nxo h3 pasannHUx (^nryp, HMCiomHX oahh 
H TOT xe nepHMerp, 6 o;ibmeH 6 yfleT co;tepxataaH 6 oJibraee ^iHcao yr;iOB, Tax 
HTo H 3 naoCKHx 4 )Hryp HanSojiboieH OKashiBaerca xpyr, a h3 npocTpaHCTBCH- 
HHx — c 4 )epa**. He 6 o xe 6 ojibnre Bcex flpyrax tcji. 

KpoMC 3Toro K npMHaTHK) yKa3aHHoro npeanoJioxcHHH no6y)KaaioT n 
HCKOTOpbie (J)H3HneCKHe COodpaXCHHA. H3 BCeX BCipeCTB TOHnaHUIHM H 
oflHopoaHefimHM*^ ABjiHCTCa 3(|)Hp, a y oahopoahhx Tea AoaxHH dbiTb 
OAHopoflHHMH Taxxe rpaHHnnbie noBepxHocTH; flaa naocxHx (j)Hryp oahopoahnmh 
6yAyT ToabKO KpyroBHC rpaHHma, a aaa TeaeCHHx — C(J)epH»iecKHe. IloCKoabKy 
xe 3tt)Hp npeflCTaBaaeT co6oh hc naocxyio <l)Hrypy, ho Tcao, to emy Toabxo 
H ocTacTCH dHTb c(J)epHHecKHM. PaBHbiM ^pa30M BCc pacnoaoxcHHbie Ha SeMae 
H npexoAHmHC Teaa npHpoaa C(ix)pMHpOBaaa h3 4)Hryp, HMeiomnx Kpyrayio 
(JwpMy, HO coCToamHx H3 HeoflHopoAHbix Hacrefi, a Bce 3(})HpHbie h 
doXeCTBCHHHe — H3 OAHOpOAHbIX H C(})epHHeCKHX. TaX HTO eCaH 6h CBBTHaa 
dbUIH naOCXHMH H AHCXOBHAHhlMH, TO B paSaHHHblX MCCTAX ScMaH B OflHO H 

TO xe BpcMH OHH HC xa3aaHCb 6 h bccm HadaroflaTcaHM HMeiomHMH xpyroByio 
4)Hrypy. BcaeaCTBHe aroro Bnoane paayMHO CMHTaTb, hto oxpyxaioutHH hx 
^H p, HMeiomHH noflodnyK) xe npnpofly, Toxe C(})epHHeH h BcaeaCTBHC 
oflHopoflHocTH CBOHx HacTCH coBepuiaeT xpyroBoe h paBHOMepnoe ABHxeHHe. 

4. O TOM, HTO SeMAA B UCAOM HMCCT BHfl C(})epH 

Hto h SeMaa, BsaTaa b u,eaoM*^, HMeer bha c4)epH, ayame Bcero moxho 
noHATb H3 caeAyiomero. Coanue, Jlyna h ocraabHHe CBernaa ne 6yAyT 

BOCXOABlltHMH HaH 3aXOAHIAHMH B OAHO H TO Xe BpCMA AAA BCeX HaXOAAIAHXCA 
Ha noBepxHOCTH SeMaH. Ohh Bceraa bocxoaht cnaaaaa aah XHBymHx na 
BOCToxe, a noTOM aah XHBymHx Ha aanaAC. /leflcTBHTeabHo, coBepmaroipHecH 
B OAHO H TO xe BpeMH aaTMCHHH, no doabuiCH aacTH ayHHHe, xax mh naxoAUM 
H3 BCex sanHceft, dbiBawT ne b oahh h to xe aacH, T.e. ne na oahhakobux 
paccTOHHHax OT noayAHa, ho Bceraa nadaioAaTeaH, naxoAan^Heca BOCToanee, 
^HxcHpyK)T aacH, 6oaee paHHHe, aeM HadaiOAaTeaH, naxoAan^Heca aanaanee, 
H Tax xax pasHHna b aacax oxasbiBaerca nponopuHonaabHOH paccroanHio 
MexAy cooTBerCTByion^HMH MCcraMH nadaiOAeHHH, to coBepmenno eCTecTBenno 
npeAHoaoxHTb c4)epHaH0CTb noBcpxHOCTH Scmah, Tax xax BcaeACTBHe Bbinyx- 
aocTH SeMaH b neaoM, xoTopyio mh bo Bcex aacTax caHTaeM OAHnaxoBofi, 
nepeAHHC 6yAyT BcerAa ABHraTbca BnepcAH aaAHHx nponopnHOHaabHo [paannue 
bo] BpeMeHH. Stoto ne Morao 6h cayaHTbca, ecaH 6h (jwpMa SeMan dbiaa 
HHofi, aTo MOXHO BHAeTb Taxxe H3 caeAyiomero*'*. 

flefiCTBHTeabHo, ecan 6 h noBepxHoCTb SeMaH 6biaa BornyTofi, to bocxoa 
CBCTH aa xaaaaca 6 h hpohcxoahiahm panbine aah 6oaee aanaAWHx nadaiOAaTeaeH. 
EcaH 6 h ona dhiaa naocxoii, to CBemao BOCxoAHao 6 h h aaxoAnao b oaho h 
TO xe BpeMH cpaay aaa Bcex HaxoAamHxca na noBepxHOcrn SeMaH. Ecan 6 h 
ona dbiaa TpeyroabHofi nan aerHpexyroabHOH HaH b bhac xaxoro-HndyAb Apyroro 
MHoroyroabHHxa, to onaTb oaho h to xe nponcxoAHao 6 h Taxxe b oaho h 
TO xe BpeMH Aaa Bcex odHTaioiAHx na toh xe caMofi npaMOH, aero, OAnaxo, 
HHxoHM odpaaoM He opohcxoaht. A to, aio ona ne hmoot 4)opMH nnaHHApa, 
xpHBaa nOBepxHOCTb xoToporo odpamena x Bocroxy h aanaay, a naocxHe 
ocHOBaHHA — X noaiocHM MHpa, xax aro canraan 6oaee bopohthhm HexoTopne*^, 
HCHo H3 caeAyiomero: HHxaxaa 3Be3Aa ne npeAcraBaaaacb 6 h Beano bhahmoh 
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flJIM XHBymHX Ha KpHBOH nOBepXHOCTH, HO SBCSaH HJIH BOCXOflHJIH 6 h H 
aaxoAHjiH fljiB Bcex oaHnaKOBo, hjih, ocraBasCb bcc BpcMs na oaHnaKOBOM 
paCCTOSHHH OT KaxaOrO H3 nOJIIOCOB, 611UIH 6 hl BCeraa AJIH BCCX HCBHallMHMH. 
B aenCTBHTejibHoCTH hcm 6oJibme mw 6yaeM npoaBHraxbCH no nanpaBjiCHHio k 
ccBcpy, TCM 6onbme 6yaeT cxpbiBaTbca ios^hbix SBCsa h oTKpNBaTbCH ccBcpHbix, 
rax HTO H aaecb o6Hapy}«HBaeTCfl xpHBHSHa Scmjih, npoHSBoaaipaH xaKoe ace 

BHaBHJKCHHe BHCpea, KBK H B 6oKOBbIX HanpaBJieHHBX. 3x0 aOXaSblBaeX, HXO 

ScMJiB ct^epHHHa noBCioay. KpoMe xoro, ccjih mh noanabiBacM k ropaM hjih 
K KaKHM-HH6yab BOSBHUieHHHM MCCXaM, XO HOA ;iIo6brM yrJIOM H npH BCHKOM 
HanpaBJICHHH ABHXCHHH mh BHAHM, HXO HX BCaHHHHa nOHCMHOry yBCJIHHHBa- 
excB, xax ecjiH 6 h ohh noaHHMajiHCb hs caMoro Mopa, a paHboie 6 ujih sacaonenH 
BHnyxaocxbK) boahoh noBcpxHocxH. 

5. O xoM, Hxo ScMjia HaxOAHTca b cepeaHHC He6a 

Ecjih 6h nocjie paccMoxpcHHa npeAuaymero mh nocxaBHAH Bonpoc o 
nOJIOXCHHH SCMJIH BO BCCJICHHOH, XO nOAyHHAOCb 6h, HXO yaOBJICXBOPHXejIbHO 
o6baCHHxb Bce npoHCxoAHinne Boxpyr nee aBJiCHHa moxcho xoabxo npn oahom 
npeanojioxccHHH: ScMaa naxoanxca b cepeaHHC He6a, kak 6h b uenxpe ero 
c4)epH. fleiicxBHxeabHo, ccah 6bi 6biAo hc xax, xo mh aoaxhh 6biAH 6h 
npeanoAOXHxb hah hxo ocb [Bccachhoh] naxoanxca bhc Scmah, a Scmaa — 
na oahhakobom paccxoanHH ox Kaacaoro h3 doaiocob, hah hxo Scmaa, naxoascb 
na OCH, pacnoAaraexca 6AH3Ke k oanoMy h3 hoaiocob, hah, hakohcu, hxo Scmaa 
HAxoAHxca H He Ha och, h hc ha oahhakobom paccxoaHHH ox xaaKAoro h3 
nOAIOCOB. 

riepBOMy H3 3XHX npeanoAoxceHHH npoxHBopeynx xo, axo ccah 6h mh 
npeaCXaBHAH ScMAIO B pa3AHMHHX Mccxax CABHHyXOH BBCpX HAH BHH3, XO xoxAa 
B npeanoAoxCHHH npaMoft c(|)epH HHKoraa hc moxao 6h 6HXb paBHoacHCXBHH, 
xax xax He6ecHaa ccjjepa Bceraa pasaCAsuiacb 6h xophaohxom na abc nepaBHHe 
yacxH HAA H noA Scmach. B npeanoAoxceHHH xe hakaohhoh c4)epH*^ hah 
paBHOACHCXBHH Boo6me HHxoraa 6h hc 6hao, hah ohh hpohcxoahah 6h hc 
nocepCAHHe nepexoaa ox Aexnero xponnxa x aHMHCMy, xax xax cooxBexcxByroinne 
paccxoaHHa Heo6xoAHMo oxaaaAHCb 6h nepaBHHMH, h6o paBHoaeHCXBCHHHH 
xpyr^’ H HaH6oAbmHH xpyr h3 napaAAeACH, onncHBacMHX npn BpaipeHHH 
BOxpyr noAKJCOB, hc acAHACa 6h ropnaoHxoM nonoAAM. 3xo moxao 6h nponaoHXH 
AHuib c oahhm h3 xpyroB, cMy napaAAeAbHHx, aoxaiahm hah ceBepnee, hah 
lOXHce. Oahaxo Bce bdoahc copaachh, hxo ynoManyxHe paccxoanna oxaaHBA- 
loxca Bceraa pabhumh, nocxoAbxy yBCAHacHHa [npoaoAXHxcAbHOCXH ] ana ox 
paBHOACHCXBHa AO HaH6oAbmero ana b acxhcm coAHu,ecxoaHHH 6yAyx pabhh ee 
yMCHbuicHHaM AO HaHMCHbuiero ana b 3HMHeM coAHpecxoaHHH. Ecah 6h mh 
npeanoAOXHAH, axo CMCincHHe 6yAex x Bocxoxy hah aanaay, xo xoraa BCAHannH 
H paccxoaHHa 3Be3A hc xaaaAHCb 6h pabhhmh h xaxhmh xe ajis Bocxoanoro 
H aanAAHoro xophaohxob, h Bpena ox Bocxoaa cbcxha ao npoxoxACHHa aepea 
MCpHAHAH He 6hAO 6h pABHHM BpeMCHH OX HpOXOXAeHHa aepeS MepHAHAH AO 
aaxoaa, a axo, oacBHAHO, npoxHBopeanx bcom aBAennaM. 

Hxo xacaexca Bxoporo npeanoAoxenna, a hmchho, axo SeMAa, Haxoaaiaaaca 
na OCH, CABHHyxa x oanoMy h3 hoaiocob, xo na axo moxho Boapaanxb 
CAeayioutee. Ecah 6h aencxBHxeAbHO 6 uao xax, xo na xaxaoh uinpoxe nAOCxocxb 
ropH30Hxa Bceraa acAAAa 6 h nepaBHHMH naxoAHiAneca naa SeMAcfi h noa 



1.6. O moM, nmo no cpaaneHuto c nedecoMu SeMJisi nejiaemcn moHKOu 


ScM/ieii ayra He6eCHHx aBHxeHidi, npH^ieM 3th ayra 6m;ih 6h HepasHUMH h 
Mcxay C060H, H no cpaBHCHHio c ayrawH na apymx ninpoTax. npnneM ropnaoHT 
B 3T0M cjiynae Mor 6 h aeaHXb nonoaaM xoabKO npaMyio c(J)epy. Flpn najiHnHH 
xe HaxaoHa, npn KoxopoM Bceraa BHaen 6oaee 6aH3KHH noaioc, naxoaHiaaaca 
naa SeMjien aacrb He6a c ero yBeanneHneM Bceraa yMcnbinajiacb 6h, a 
naxoaaipaaca noa SeMjieii — yB&nHnHBajiacb. TaxHM o6pa30M, OKa3ajiocb 6bi, 
qxo 6ojibnioH xpyr, npoxoaaiipiH nepe3 cepeanny aoanaKa^*, aeJinTca naocKOCXbio 
ropH30Hxa na nepaBHbie aacxn, nero mh b aencxBHxeabHOCXH HHKOraa ne 
Ha6aK)aaeM. Bceraa h Bcaae mecxb h 3 aBenaauaxn ero aeJienHH naxoaaxca naa 
SeMaen, a mecxb ocxajibnux neBHaHMbi, nocae aero 3xh BXopHe b cbok) oaepeab 
BHaHMH ueaHKOM naa noBepxnocxbio SeMan, a nepBHe oaHOapeMenno cxanosaxca 
HeBHaHMHMH. TaxHM o6pa30M, ropH30Hx aeJiHT ayra aoanaxa nonoaaM, 
nocKoabKy xe xe caMue noayoKpyxnocxn pa3pe3aK)xca hm xaxHM o6pa30M, 
axo HHoraa naxoaaxca ueanKOM naa aeMnon noBepxnocxbio, nnoraa xe noa 
neii. 

M Boo6n;e, ecan 6bi SeMaa ne 6biaa pacnoaoxena b caMon iuiockocxh 
paBHOaencTBennoro xpyra, no oxxaonsaacb ox nee k ceaepy nan k lory b 
nanpaBaenHH oanoro h 3 noaiocoB, xo bo apeMS paBHoaencxann na naocKOCxax, 
napaaaeabHHx ropnaonxy, xenb moMona^’ npn aocxoae ne oxaaMBaaacb 6 h 
aaxe npH6aH3HxeabHO na oanoii npaMOHi c xenbio moMona npn aaxoae, b xo 
B peMa KaK b aeftcxanxeabnocxH aceraa 6HBaex npoxnaonoaoxHoe. Oxcioaa acno, 
axo neabaa BbiaBnnyxb xaxxe n xpexbe npeanoaoxenne, xax xax aJia nero 
cnpaaeaaHBM ace Boapaxenna npoxHB asyx nepaiax mnoxea. 

CyMMHpya, moxho cxaaaxb: ecan ne npeanoaoxnxb, axo 3eMaa naxoaaxca 
B cepeanne, xo ynnaxoxnxca noanocxbio Becb nopaaox, ycMaxpHaaeMbin naMn 
B yaeanaennax n yMenbmennax aHcik n noaeft. KpoMe xoro, n aynnbie aaxMenna 
ne Moran 6h HMexb Mecxa bo Bcex aacxax ne6a npn aaaMexpaabno 
npoxHBonoaoxnux noaoxennax [JlynH n] Coanpa, nocKoabxy SeMaa aacxo 
OKaauaaaacb 6u Mexay nnMH ne xoabKO bo apena nx aaaMexpaabnux 
npoxoxaennn, no n npn paccxoannax, Menbmnx noayoxpyxnocxn^®. 

6. O xoM, axo no cpaanenHio c He6ecaMH SeMaa anaaexca xohkoh 

CyntecxBennoe aoxaaaxeabcxBO a^a ayBCXBennoro Bocnpnaxna xoro, axo 
SeMaa anaaexca xoaxon no oxnomennio k paccxoannio ao c4)epH xax 
naaHaaeMHx nenoaBnxnMx 3Be3a^\ cocxonx b xom, axo aJia BCex ee Mecx 
aeanannu n paccxoanna CBexna b oano n xo xe apeMa xaxyxca ao acex 
oxnomennax paanuMn n noao6nb[MH. nponaaeaennue na paaananHx mnpoxax 
na6aK)aenHa oanoro n xoro xe [anaenna] ne o6napyxHBaiox nn Maaenmnx 
paanoraacHH. PaanbiM o6pa30M caeayex npnnaxb, axo noMentennue a paaananbix 
aacxax SeMan moMonia n uenxpH apMnaaapnux c4)ep^^ 6yayx noncxnne 
paanoanaanHMH c uenxpoM SeMan n aocnponaaoaax na6aK)aenHa n KpyroBHe 
aanxenna xeneii xax, coraacno co caeaannbiMn npeanoaoxennaMn oxnocnxeabno 
ne6ecnHx aBaennn, xax ecan 6bi onn 6bian noMen^enu a uenxpaabnon xoaxe 
SeMan. 

Haxonea, oaeananHM npnanaxoM xoro, axo b aencxanxeabnocxn aeao xax 
n o6cxonx, 6yaex xo, axo npoxoaanpie aepea raaa naocKOCxn, Koxopae mh 
naanaaeM ropnaonxaabnnMn, aeaae aeaax ne6ecnyK) cc^epy nonoaaM, aero 
nnxax ne Morao 6h nponaonxn, ecan 6h aeananna SeMan 6Haa aaMexnon no 
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1.7. SeMJix He coeepmaem nuKOKoeo nocmynamejibHoio deuxenusi 


cpaBHCHHio c paccToaHHCM ao He6ecHHx TCJi. B npoTHBHOM cjiyqae xoabKo oana 
luiocKOCTb, npoBeaeHHaa aepea uchtp Scmbh, Moraa 6 h aejiHTb nonojiaM 
He6ecHyK) c4)epy. IlaocKOCTH xe, npoBoaHMue aepea jiK)6yK) xoaKy na 
noBcpxHOCTH ScMaH, Bceraa OTceKajm 6bi qacrb [He6ecHOH c4)epbi ], naxosamyio- 
ca noa ScMaCH, 6oabme toh, aro naa SeMJieii^^. 

7. O TOM, HTO SeMaa He cosepuiaeT HHKaKoro 

nocTynaxeabHoro aBHxeHHa 

Coo6paxeHHa, noao6Hbie npeabiayipHM, Moryr noxasaTb, hto ScMaa ne 
Moxer HH coBcpmaTb HHKaKoro aBHxcHHa b6ok, xax 6Hao ynoManyxo BHme, 

HH BOo6iae Koraa-HH6yab bhhth h 3 ucHTpaabHoro Mecra. fleiiCTBHTeabHO, xoraa 
noayaHaocb 6 h to xe, xax ecaa 6bi SeMaa aaHHMaaa aio6oe noaoxenae, 
OTanaHoe ot aeHxpaabHoro. TaxHM o6pa30M, mhc xaxexca 6ecnoae3HHM 
OTHCKHBaxb npHaHHu aBHxcHHH K ucHTpy, xax xax Ha OCHOBC Ha6aK)aaeMHx 
aBacHHH pa3 naBceraa ycxaHOBacHO, axo SeMaa aannMaex ueHxpaabHoe 
noaoxeHHe b Mnpe h axo Bce xaxeabie xeaa aBHxyxca k Heft, fl-aa noHHMaHHa 
3X0X0 aocxaxoaHO, noxaayii, 6yaex noxaaaxb, axo ecan, xax mh cxaaaan, 
aoxaaaHu mapoBHaHocxb SeMaH h ee HaxoxaeHHe b ueaxpe BceaeHHOH, xo bo 
B cex ee aacxax cxpeMaeHHa^^ h aBHxeHHa xea, o6aaaaioii;Hx xaxecxbio (a roBopio, 22 
xoHeaHO, 0 [ecxecxBeHHHX ] aBaxennax^), Bceraa h Beaae npoHcxoaax noa 
npaMUMH yraaMH x He HMeioiped HHxaxoxo naxaona xacaxeabHoii naocxocxH, 
npoBeaeHHOH b xoaxe naaenna. fleftcxBHxeabHO, h 3 Bcero axoro oaeanaHO, axo, 
ecaH 6 h ne npenaxcxBOBaaa aeMHaa noBepxHocxb, Bce xeaa BCxpexHancb 6bi b 
uenxpe SeMan, xax xax npoBeacHHaa x uenxpy npaMaa aHHHa Bceraa o6pa3yex 
npaMHe yraH c xacaxeabHoii x mapy naocxocxbio, npoBeaeHHoii aepea xoaxy 
nepeceaeHHa c npaMOH b Mecxe xacaana. 

Kxo noaaraex cxpanHHM, axo SeMaa, o6aaaaiomaa xaxod rpoMaanoft 
xaxecxbK), hh na axo He onHpaexca h ne aBHxexca, xax Mne xaxexca, 
coBepmaex omH6xy, aeaaa BHBoa h 3 xoro, axo oh aaMeaaex b oxHomeHHH ce6a, 

H He o6paiaaa BHHMaHna na xo, axo CBOHCXBeHHO Mnpy, BaaxoMy b peaoM. 3 
noaarax), axo Bce 3 x 0 ne noxaaaaocb 6bi yaHBHxeabHUM, ecaH 6u ohh noayMaaH, 
axo Bca SeMaa no oxHomeHHio xo Been oxpyxaion^en ee xeaecHOH epeae 
aBaaexca xoaxofi. flencxBHxeabHO, xoraa oxaaaaocb 6 h, axo SeMaa, aaaaacb 
HaHMeHbmeH no oxHomeHHX) x oxpyxaion^eMy MHpy, 6biaa 6u coBepmeHHO 
«0CHaeHa» rpoMaaneHmeH h oanopoaHOH epeaoH h co Bcex exopon Bcxpexnaa 23 
6u paBHue h oaHHaxoBO HanpaBaeHHue npoxHBoaencxBHa. Beab b MHpe, B3axoM 
no oxHomeHHK) x caMOMy ce6e. Hex hh Bepxa hh nnaa; xaxxe Beab h Ha 
mape neabaa BOo6pa3HXb aero-HH6yab noao6Horo. Hxo xe xacaexca naxoaamnxca 
B MHpe MaxepHaabHMx xea h, b aacxHOCXH, npncymHx hm ecxecxBeHHHx 
aBHxeHHH, xo aerxHe h cocxoanpie h 3 TOHaanmHx aacxHu [xeaa], ycxpeMaaaCb 
BBepx X oxpyxHOCXH, xaxyxca HaM aBHxyniHMHca BBepx, xax xax aJia Bcex 
Hac Ha3HBaexca aepxoM xo, axo HaxoaHxca naa roaoBoii, h HanpaBaeane 3 x 0 
Haex xax 6 h x oxpyxaxjn^eH noBepxHOCXH. Taxeane xe h coexoamne h 3 
rpy6Hx aaexHU xeaa aBHxyxca x cepeaHHe, xax 6bi x uenxpy, h xaxyxca naM 
naaaionxHMH bhh 3, xax xax onaxb aaa Bcex nac hh30m canxaexca xo, axo 
HaxoaHXca noa HoraMH, h cootbcx- cxByK)^^ee HanpaBaenne naex x uenxpy SeMan^. 
Bnoane ecxecxBeHHo, axo 3 xh xaxeabie xeaa oceaaiox Boxpyr ueirrpa noa aencxBHeM 

CO BCeX eXOpOH paBHUX H nOao6HbIX BSaHMHblX yaapOB H npOXHBOaCHCXBHH. TaXHM 
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o6pa30M, BnojiHC ecxecTBCHHO no.nyMaeTCH, mto Bca Macca Scmjih, 6yfly'iH oaenb 
6o7ibmoH no othouichmio k naaaioiitHM na nee xejiaM, noa aeiicxBHeM nanopa 
SHanHxeabHO MCHbuinx ee xaxecxeii ocxaexca BCiofly HcnoflBHJKHOH h Kax 6u 
npHHHMaex bcc naaaiomee na nee. Ho eoiH 6 h y 3eMan 6huio KaKoe-HH6yflb 
flBHJKCHHe, o6mee c apyraMH xaxejibiMM xejiaMH, xo ona, KoneaHO, ynecaacb 
6bi Bnepea BcaeacxBHe xaxoH npeBOCxoaameii Maccu. yKnBOXHbix h naxoflamneca 
c cooxBcxcxByiomeM cxopoHM xaxeawe xeaa ona ocxaBnaa 6u njiaBaiomHMH b 
Boaayxe, a caiaa b kohuc kohuob c rpoMaanoH CKopocxbio Bpeaajiacb 6m b 
He6o. Ho Bce axo, ccjih xojibxo BOo6pa3MXb, xaxexca naia oaenb CMeuiHWM. 

Ecxb HCKoxopwe aroaH, Koxopwe, ne wMca axo B03pa3HXb npoxHB Bcero 
axoro, Bce ace cawxaiox 6oaee BepoaxnwM apyroe: axo ne 6yaex HHxaKHx 
npoxHBopeaHM, ecTiH OHM, xax cxaaaxb, 6yayx canxaxb He6o nenoaBHJKHHM, a 
3cMaio BpamaioineMca Boxpyr xoii ace caMoii och c aanaaa na bocxok h 
coBcpinaiomeH Kaxcabiii aenb npMMepno oaHO o6pameHHe^^ nan ace canxaxb h 
hc6o, h 3eMaio onpeaeaenHHM o6pa30M aBMxcymHMHca bmccxc Boxpyr oanoH 
M xoii xc ocH xaKMM o6pa30M, axo coxpanaexca [Ha6aK)aaeMoe ] onepexccHHe 
oaHoro apyrwM. 

Ohm, oanaxo, ne aaiviexHaH, axo ecan orpaHMaMXbca Ha6aioaaeMHMH y aaesa 
aBacHMaMH, xo, noxcaayii, nnaxo ne 6yaex npenaxcxBOBaxb xaxOMy npocxeiimcMy 
npcanoaoTKCHHio, ho noao6Hoe MHCHMe noKa*exca naia CMeuiHHM, ecaH mh 
o6paxHM BHHMaHHC Ha coBcpuiaromeeca Boxpyr nac caMHx h b Boaayxe. 
/IcHCXBHxcabHO, axo6bi coraacHXbca c hmmh, mm aoa>KHM npeanoaoxHXb 
coBcpuJCHHO npoxHBHoe npHpoae, a mmchho, axo aeraaftiuHe h cocxoamne h3 
HaM6oacc xohkhx aacxHu; xeaa Haw cobccm ho aBH>Kyxca, HaH aBHxyxca xax 
>KC, xax H xcaa npoxHBonoaoxcHOH npnpoaM, xoxa [na caMOM aeae] xeaa, 
HaxoaatUHCCa b Boaayxe h cocxoamHC h3 Menee xohxhx aacxHU, aBHjxyxca 
ropaaao 6Mcxpcc, aeM Bce 6oaee acMHMe xeaa. H xoraa [mm aoaxHM 
npcanoaoTXMxb, axoj caMMe xaxceaMe h cocxoamne h3 rpy6eftraHx aacxHu; xeaa 
6yayT HMcxb co6cxBeHHoe 6Mcxpoe h pasHOMepHoe aBHJxeHHe, Mexay xeM xax 
Bce coraacHM, axo aeMHMe xeaa HHXoraa aerxo ne noflaaioxca aanxenwaM, 
coo6macMMM hm apyrHMH xeaaMH. B xaxoM cayaae npMiuaocb 6m coraacHXbca, 
axo BpamcHMe 3eMaH coBepmaexca snaanxeabHO 6MCxpee Bcex npoHCxoaamnx 
Boxpyr Hcc aBMTxcHHH, xax xax oHa aeaaex xaxoii 6oabiiiOH o6opox b xopoxxoe 
BpcMa, M axo BCC He aaxpcnaeHHMe na hch npesMexM aoaxHM xaaaxbca 
coBcpiuaiomHMM oflHO H XO *e aBM*eHMe, [no HanpaBaeHHK) ] npoxHBonoaoxHoe 
3CMHOMy. TaxMM o6pa30M, MM HHKoraa He MoraM 6m Bwaexb xaxoe-HH6yab 
Mflymcc X Bocxoxy o6aaxo HaH 6pouieHHoe b xom xe HanpaBaeHHH xeao, xax 
xax 3cMaa b cbocm ABHxeHMH x Bocxoxy Bceraa onepexaaa 6m Bce xeaa. 
Ohm xaaaaMCb 6bi naM ABHxymMMHca x aanaay h oxcxaiomHMH ox aanxenna 
3cMaH. 

Ho ccan ohh cxaxyx, axo m Boaayx coBepuiaex BMecxe c 3eMaeH xpyroBoe 
ABHXCHHC B xy xc cxopoHy H c xoii xe cxopocxbio, xo Bce paBHO HaxoaamHeca 
B Boaayxc xcaa Bceraa 6yAyx xaaaxbca oxcxaiomHMH ox aanxenna hx o6ohx. 
A ccaM 6m xeaa Bpamaancb bmccxc c BoaayxoM xax oaho xeao, xo HHxaxoe 
M3 HHx Hc xa3aaocb 6m onepexaiomHM APyroe hah oxcxaiomHM ox Hero, ho 
ocxaBaaocb 6m ha mccxc, b noaexe turn 6pocaHHH oho hc coBcpmaao 6m 
OXxaOHCHHH HAH ABHXeHHH B APyrOC MCCXO BpOAC XCX, XOXOpMC MM BOOaHH) 
bmahm coBcpmaiomHMHca, h y hhx BOo6me ne npoHCxoAHao 6m aaMCAaenna 
Man ycxopcHHa, oxxoro axo 3eMaH ne aBaaexca nenoABHXHOH. 



1.8. B neOe cytu/ecmeyiom dea posjuttHbix suda tiepeux deuxcenuu 


8 . O TOM, qxo B He 6 e cymecxByiOT Asa pasAHHHbix BHaa 
nepBbix ABHxeHHH 

0 THnoxesax, KOxopHe Heo6xoAHMO npeanocjiaxb noApo6HOMy HajiojKCHHio 
H BHBoay caeacxBHH, cxasano flocxaxo«iHO. flo chx nop mh roBopaaH o hhx 
xax 6 m b o6mHx nepxax; b aa/ibHenmeM ohh 6yAyx noaxBepxcaeHH h 
sacBHaexejibcxBOBaHbi xcm, nxo na ocHOBanHH hx 6yflex nocJieflOBaxejibno 
aoKaaano b hojihom coraacHH c Ha6aK)aaeMMMH HBjieHHSMH. K hhm, oanaKO, 
Heo6xoflHMO ao6aBHXb cjieayiomee ocnoBHoe nojioxeHne: b He6e cymecTByiox 
flBa paaAHnHHx bhab nepBwx ABHXceHHii^*. Oaho h3 hhx yBJiCKaex BCe c boctokb 
Ha Sanaa HeHaMCHHHM h paBHOMepHUM BpaoienHeM no napajuiejibHHM apyr 
flpyry xpyraM, onHcaHHbiM Boxpyr nojiiocoB C(|>epM, coo6maK)meH BCCMy 
paBHOMepHoe Bpauienne. HaH6oAbniHH h3 3xhx xpyroB HasHBaexca paBHOaen- 
cxBCHHhiM BcaeacxBHC xoxo, Hxo xojn>KO OH oaHH Bccraa paaaejiaexca nonojiaM 
6ojibniHM xpyroM ropHSOHxa h npn o6paiaeHHH no HCMy CojiHua Bcaae 
npoHSBOaHx aJiH naniHx ayBCXB paBeHCXBO ana h hohh^^. Zlpyrnw aBHxeHHCM 
6yaex xaKoe, b peayjibxaxe Koxoporo c 4 )epbi He6ecHHx cbcxhji coBcpmaiox 27 
OaHOBpeMCHHO COBMeCXHHC ABH^CHHa B HaOpaBJieHHH, npOXHBOnOaOXCHOM 
npeabiaymeMy, h BOxpyr apyrax noaiocoB, ne coBnaaaiomHx c nojirocaMH nepBoro 
BpaoieHHa. Mw npeanoaaracM, axo aeao o6cxohx hmchho xaK, nocxoabxy, 
Ha6aK}aaa exceaHOBHO, mh bhahm Bce, 603 HcxaioaeHHa, Haxoaan^eeca na He6e 
aBHxcymHMca no noao6HUM apyr apyry h napaaaeabHHM paBHoaencxaenHOMy 
xpyry nyxaM h coBepmaiomHM Bocxoa, npoxo*aeHHe aepes cepeanny neSa^® 

H saxoa, axo h aBaaexca cymecxBeHHHM cbohcxbom nepBoro ynoMaHyxoro 
aBH*eHHa. ilajibHeftniHe h 6oaee nenpepHBHHe HaSaioaenna noxasHBaiox, axo, 
xoxa Bce apyrue CBCxHaa coxpaHaiOT cboh BsauMHue paccxoanna h b 
SH aaHxeabHOii cxencHH co6cxBeHHHe cboh noaoxeana no oxHomennio k 
CBOHCXB eHHHM nopBOMy aBHiKCHHio nyxHM, CoaHue, JlyHa h xax HasHBaeMne 
6ayxaaK)mHe CBexHaa^^ coBCpmaioT HCKOxopHe pa3HOo6pa3HHe h HeoaHHaxoBHe 
aBHxceHHa, HanpaBacHHHe, oanaxo, oxHOCHxeabHo o6mero aanxenna Mnpa k 
BOCxoKy, KBK 6 h OTCxaBBa ox 3Be3a, coxpaaaioniHx cboh BsaHMHHe paccxoanna 
H KBK 6 h Bpan^aCMHX OaHOH c4>epOH. 

Ecan 6 h ynoManyxoe aanxcHHe naanex coBcpmaaocb no xpyraM, 
napaaaeabHHM paBHoaeHCXBCHHOMy, x.e. Boxpyr noaioca nepBoro Bpantenna, xo, 
noxaayn, 6Hao 6 h aocxaxoaHHM noaaraxb aaa Bcex oano h xo xe aanxenne 
B HanpaBacHHH nepBoro. Taxoe noaoxenne xasaaocb 6 h Bnoane BcpoaxHHM, 28 
a npoHCxoaau^He y hhx nepcMeutCHHa moxho Snao 6 h o&bacHHXb pasananeM 
B oxcxaBaHHax, a ne peayabxaxoM aanxeana b npoxHBonoaoxHOM nanpaBaennH. 
Oanaxo BMecxe c aanxcHnaMH x Bocxoxy 3 xh CBexnaa Bceiaa Ha6aK)aaK)Tca 
nepexoaamHMH x ccBcpy h x lory [ox paBHoaencxBeHHoro xpyra], npnaeM no 
BeanaHHC axo aBHxcHHC ne 6yaex paBHOMepHHM, xax axo oho xaxexca 
B03HHxaion(HM ox xaxHx-xo BHCmHHx ToaaxoB. Oanaxo axo HepaBHOMepnoe npn 
xaxoM npeanoaoxcHHH aanxenne cxaHOBHXca Bnoane ynopaaoaenHHM, ecan 
oxnecxH ero x HexoxopoMy xpyry, naxaoHHOMy x paBHoaencxBeHHOMy. 
BcaeacxBHe axoro ynoMSHyxHH xpyr paccMaxpHBaexca xax oahh h xox xe h 
o6n(HH aaa Bcex naanex. B 6oaee xoanoM onpeaeaenHH axo 6yaex xpyr, 
OHHCHBaeMHH CoaHuoM [na nedecnoH ojiepe npn ero roaoBOM aBHxeHHH]^^. 
Baoab Hero coBepmarox o6opoxH Jlyna h naanexH, Bceraa aanraacb b 
H enocpeacxBeHHoii 6aH3ocxH ox Hero, npHaeM oxxaoneHHH xaxaoro CBexnaa b 
xy Han apyryx) cxopony ox naaepaennoro hm nyxn ne cayaaiiHH. Ilocxoabxy 
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xe 3T0T Kpyr xoxe HBJiaexca 6o;ibinHM BcaeacxBHe xoro, axo Co;iHU,e oaHnaKOBO 
yaaaaexca k ccBcpy h k jory ox paBHoaeHcxBCHHoro Kpyra, a xaKxe, KaK mh 
CKaaajiH, BCe naanexH coBepmaiox cboh aBH^KOHna k BOCxoKy no oanoMy h 
xoMy xe Kpyry, xo Heo6xoaHMO aonycxnxb h axox Bxopon ana MnpoBoro 
aBH^enna BOKpyr nojiiocoB ynoManyxoro HaKaonnoro Kpyra b cxopony, 
npoxHBonoaoxnyio nepaoMy aBHxenmo. 

Ecjih mh BOo6pa3HM 6oabinoH Kpyr, npoxoaan^nii aepea noaiocH o 6 ohx 
ynoManyxHx KpyroB, KOxopHH Heo6xoaHMO pacceaex nonoaaM h noa npaMHM 
yraoM KaxaHH h 3 3 xhx KpyroB, to na HaKaonnoM xpyre noayanM aexHpe 
xoaKH: ase h 3 hhx, npn nepeceacHHH paBHoaencxaenHoro Kpyra anawexpaabHO 
npoxHBonoaoxcHHe apyr apyry> naaHBaioxca paBHOaencxBeHHHMH. Ta h 3 hhx, 
B KOxopOH coBcpmaexca nepexoa Coanua c lora na ceaep, Haanaaoxca BeccHHCH, 
npoxHBonoaoxHaa xe — occhhch. flae xe xohkh na Kpyre, onncaHHOM aepea 
o6a noaioca, h xoxe, kohchho, aHaMCxpaabHO apyr apyry npoxHBonoaoxHHC, 
HaaHBaioxca xponHaecKHMH. Ta h 3 hhx, KOxopaa naxoanxca k lory ox 3KBaxopa, 
HaaHBaexca anMneii, a naxoasn^aaca k ccBcpy — aexHCH^^. 

TaKHM o6pa30M mh 6yaeM MHcaHXb nepaoe h 3 [asyx] nepanx aBH*eHHH, 
Koxopoe oxaaxHBaex ace ocxaabHne, kbk onHcnaaeMoe h kbk 6 h onpeaeaaeMoe 
6oabuiHM KpyroM, npoaeacHHHM aepea o6a yKa3aHHHx noaroca^^. 3xox xpyr 
Bpaiaaexca (h ynocHx BMecxe c co^ii ace ocxaabHoe) c aocxoxa k aanaay 
BOKpyr noaiocoB paBHoaencxacHHoro Kpyra, cxoaianx HenoaBHxno na xaK 
Ha3HBaeMOM noayaennoM Kpyre, koxophh xoabKO xbm oxaHaaexca ox BHme- 
ynoMHHyxoro, axo oh ho Bceraa npoxoaHx aepe3 noaiocu naKaoHHOro Kpyra. 
Oh Ha3HBaexca noayaeHHHM xaKxe h BcaeacxBHe xoro, axo mh Bceraa MHcanM 
ero noa npaMHM yraoM k ropHSOHxy, a xaKxe noxoMy, axo oh b 3 tom 
noaoxeHHH aeaHX nonoaaM Kaxaoe h 3 noaymapnn, Haxoaan^eeca Kax naa 
SeMaeii, xax h noa neii, h coaepxHx xoaxH, cooxBOxcTByiomne cepeannaM awa 
H HoaH. Bxopoe xe MHoroo6pa3Hoe aBHxeHHe, yaaeKaeMoe nepBHM h b cbojo 
oaepeab yaacKaiomee c4)epH acex naanex, nepeHOCHxca, Kax mh cxaaaaH, 
BHmeynoManyxHM nepBHM aanxenneM, ho Bpamaex [naanexHHC c4>epM] b 
npoxHBonoaoxHyio cxopony BOxpyr noaiocoB HaxaoHHoro Kpyra. 3 xh noaKKH, 
Bceraa nenoaBHXHHe na xpyre, coBepmaion^eM nepBoe aBHxcHHe, x.e. 
npoxoaamcM aepea o6a ynoMaHyxHx noaioca, ecxecTBCHHO, xoxe apaipaioxca 
BMecxe c HHM B HanpaBaeHHH, npoxHBonoaoxHOM HanpaBaeHHio Bxoporo 
aBHxenna. 3 xh noaiocH Bceraa coxpanaiox onHcaHHHH aepea hhx 6oabmoH 
Kpyr, a xaxxe HaxaoHHHH b oanoM h tom xe noaoxeHHH no OTHomenHio k 
paBHoaeHCXBCHHOMy Kpyry. 

9 . O cneuHaabHux noHaTHax 

PlTax, Haaoxenne Heo6xoaHMHx npeanocnaox moxho caHTaxb b o6mHx 
aepxax npeaBapHTcabHO aaxoHaeHHHM. IlepexoaH xenepb x cneanaabHHM 
aoxaaaTeabCXBaM, mh caHxaeM, aro nepBHM h 3 hhx 6yaeT to, npn noMonin 
Koxoporo onpeaeaaerca Beananna ayrn 6oabmoro xpyra, aaxaioaeHHOH Mexay 
noaiocaMH axaHOTHKH h oxBaxopa h naMepaeMOH no npoBeaennoMy aepea hhx 
3X0My xpyry. Ho mh BnanM Heo6xoaHMOCTb naaoxHTb npeaBapHxeabHO xeopHio 
onpeaeacHHa BeananH npaMHx anHHH b xpyre^^, nocxoabxy mh xeaaeM paa 
H HaBceraa aaTb Bceny reoMerpnaecKoe aoxaaaxeabCTBO. 
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10. O BCOTHHHax npsMbix B Kpyre^^ 


fljiH yflo6Horo ynoTpe6aeHHH na npaxTHKC b sajibHCHmeM mh nocrpoHM 
HCKOTopyio Ta6;iHuy, aaiomyK) hx BeaHmiHu, paaaejiHB OKpyxHocxb na 360 
4acTeH. Ona Oysex coaepxaxb a^HHu npaMux, cxarHsaion^HX 3 xh ayra (npH»ieM 
nooieaHHC Oyayx Boapacxaxb na ncwirpaayca), a hmchho ™cjia coaepxamnxca 
B HHx aacxew anaMexpa, b npeanojioxeHHH, qxo nocjiesHHH paaaejiCH na 120 
qacxcM, h6o axo qncjio oqeHb yao6HO, kbk bii9bhxc9 h 3 caMHx BbiqHCJieHHH. 
Cnaqajia mm noKaxcM, KaxHM oOpaaoM [jiyqrae Bcero ] npn noMoiaH He6ojibmoro 
HMCJia noBxopaioiUHxca xeopeM coaaaxb ysoOnHii h 6mcxpmh cnoco6 ajia 
onpeaeacHHa apoOnon aacxH B&nHaHH, qxo6bi ne 6 hjio HHxaxHx comhchkh, xax 
[MOxex 6MXb] B cjiyaae, eaiH 6bi mh aaJiH xojibxo oaHH BCJiHqHHH sxhx 
npaMMx, a xaxxe h axcOn npn noMoiaii MexoanaeCKoro hx nojiyaeHHa na 
aepxeacax ami’ll aerxHH cnoco6 hx npOBepKH. Flpn BMancjieHHax mm BOoOiae 
6yaeM nojibsoBaxbca mecxHaecaxepHHHOH CHCxeMOH BCJieacxBHC Heyao6cxBa 
oOMqHMx apoOcH. npoH3Boaa yMHOxccHHe H aejicHHC, MH Bceraa 6yaeM 
npnaepjKHBaxbca npH6.xH3HxeabHMX peayjibxaxoB, ho xax, hxoOh oxOpacMBaeMaa 
aacxb HHacM cymecxBCHHHM ne oxjiHqajiacb ox xohhoh BCJiHaHHH^^. 



Mxax, BoabMCM [pnc. 1.1]^* CHaqajia noayxpyr ABr na aHawexpe AAF c 
acHxpoM B A; H3 xoHKH A Hoa HpaMNM yxaoM K AT HpoBoaeM AB, paaaeaHM 
AF B Toaxe E nonoaaM h coeanHHM E c B; oxaoxHM 
EZ, paBHyio EB, h coeanHHM Z h B, yxBep*aaio, axo 
ZA npeacxaBaaex cxopony aecaxHyroabHHxa, a BZ — 
naxHyroabHHxa. 

AcHCXBHxeabHO, xax xax npaMaa aanna AF paaaeaena 
nonoaaM b E h x hchi npnSaBaeHa nexoxopaa npaMaa 
AZ, xo npaMoyroabHHx, coaepxamHHca Mexay AZ h 
FZ, BMecxe c xBaapaxoM na EA 6yaex paaen xaaapaxy 
Pnc- 11 Ha EZ Han na BE, xax xax EB paana ZE. Ho xaaapaxy 

na EB paBHM BMecxe aaaxHc xaaapaxH na EA h AB. 
rioaxoMy npaMoyroabHHX Mcxay FZ h ZA BMecxe c xaaapaxoM na AE 6yaex 
paaen bmccxc bbhxmm xaaapaxaM Ha EA h AB nan, nocae oxnaxna o6mero 
xBaapaxa na EA, ocxaiomeeca npoHaseaeHHe FZ h ZA Oyaex paano xaaapaxy 
jih6o Ha AB, jihSo na AF. CaeaoBaxeabHO, ZF paaaeaena b xoaxe A b xpaHHCM 

H CpeSHCM OXHOIUCHHHX. IlOCXOabXy CXOpOHM BnHCaHHMX B OflHH H XOX XC 
xpyr mecxHyroabHHxa h aecaxHyroabHHxa, Oyayan oxaoxcHH no oaHOH h xoh 
ace npHMOH, aeaax ee b xparaeM h cpeaneM oxHomennax h FA, Oyaynn 
paanycoM, HBaaexca cxopoHOH mecxnyroabHHxa, xo AZ 6yaex pasna cxopone 


aecaxHyroabHHxa. 

AnaaoxHaHO, nocxoabxy cxopona naxHyroabHHxa xaaapnpyex bmccxc B3HXHe 
cxopoHH uiecxHyroabHHxa h aecaxHyroabHHxa, BnncaHHMx b xox xe caMHH 
xpyr, H B npaMoyroabHOM xpeyroabHHxe BAZ xaaapax na BZ pasen bmccxc 
B3axHM xBaapaxaM na BA — cxopone mecxnyroabHHxa h AZ — cxopone 
aecaxHyroabHHxa, caeaOBaxeabHO, BZ 6yaex cxopoHOH naxnyroabHHxa^^. 

Tenepb, ecan mh noaoxHM, xax a yxe cxaaaa, atiaMCxp xpyra paBHMM 
120 aacxaM, xo na ocHOBannH naaoxenHoro cxopona AE, aBaaacb noaoBHHon 
paawyca, 6yaex pasna 30 aacxaM, a ee xaaapax — 900; BA, asaaacb paanycoM, 
paBHa 60 aacxaM, a ee xaaapax — 3600, xaaapax xe na EB h;ih na EZ 
pasen 4500; cjieaoBaxejibHO, EZ 6yaex paana npH6jiH3HxejibHO 67;4,55 aacxaM, 


32 
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a ocraTOK AZ pasen 37;4,55 raKHM xe qacrsM. TaKHM o6pa30M, cropona 
aecaxHyrojibHHKa, crarHBaiomaa flyry, pasHyio 36 xaKHM aacxaM, xaxHx b 
OK pyxHOCXH 6yaex 360, coaepxax 37;4,55 xaxnx aacxen, xaiCKx b anaMexpe 
Oysex 120. flajiee, nocKO.abKy AZ cocxaBJiaex 37;4,55 aacxen h xBaapax na 
HCH 6yaex 1375;4,i5, a xBaapax aa AB — 3600 xaxnx xe aacxeii, xo, cjioxhb, 
no.ay»iaeM xBaapax na BZ, paBHUH 4975;4,15. CjieaoBax&nbHo, BZ 6yaex paBHa 
npH6jiH3HxeJibHO 70;32,3 aacxaM, h, anaanx, cxopona naxnyrojibHHKa, cxaxHBaio- 
maa 72 rpaayca (ecjiH bck) oxpyxHOCXb npHHaxb 3a 360), 6yaex paaaa 70;32,3 
xaxHM aacxaM, xaxHx b SHaMexpe 6yaex 120. Oxcioaa xaxxe acno, axo cxopona 
mecxHyrojibHHKa, cxaxHBaiomaa 60 rpaaycoB h paBHaa pagnycy, 6yaex coaepxaxb 
60 aacxeft. Toano xax xe, nocKOJibKy cxopona [anncaHHoro] XBaflpaxa, 
cxHXHBaiomaa 90 rpa^ycoB, b xBaapaxe 6yaex b^boc 6ojibme xBaapaxa paAHyca, 
a cxopona [anncannoro] xpeyrojibnHKa, cxarnnaiomaa 120 rpaaycoB, b KBaapaxe 
6yaex Bxpoe era 6o.abme, n xBaapax paanyca paaen 3600 aacxaM, xo nojiyanxca, 
axo KBaapax na cxopone xnaapaxa 6yaex panen 7200, a na cxopone 
xpeyrojibnHKa — 10 800 aacxen. TaxHM o6pa30M, npaMaa, cxarnnaiomaa 90 
rpaaycoB, cocxannx npH6.XH3Hxe.nbno 84;51,10 xaxnx aacxH, xaxHx b aHawexpe 
120, a cxaxHBaiomaa 120 rpaaycoB 6yaex paana 103;55,23 xaxHM aacxaM^®. 

Box 3XH npaMbie mh 6yaeM 6paxb yxe xoxobhmh h b xaaecxBe ocnoBnux. 
Oxcioaa acno, axo ecan sxh npanue aania, xo Moxno canxaxb aannHMH h 


npaMHC, cxHXHBaiomHe ayrn, aonoanaromne hx ao noayoKpyxnocxn, BcaeacxBHC 
xoro, axo, cxaaaHBaa hx KBaapaxu, mh 6yaeM noayaaxb xBaapax na anaMCxpe. 
HanpHMep, xax xax npaMaa, cooxBeTcxByiomaa 36 rpaaycaM, oxaaaaacb paBnoii 
37;4,55 aacxHM, a XBaapax na neii 1375;4,15 h xBaapax na anaMCxpe 14 400, 
xo XBaapax npHMoft, cxarnaaiomeH ocxaioianeca ao noayoxpyxnocxH 144 
rpaayca, nocae BHanxanHa noayanxca paanuM 13 024;55,45, a caMa axa 
npHMaa — npHOananxeabno 114;7,87 aacxaM; anaaoraano noayaaioxca h 
ocxaabHHe [anaaenna . 

Hhxc mh noxaxcM, xaxHM oOpasoM na ocnoBanHH axHx xopa onpeaeaaexca 
xaxaaa h3 ocxaabnnx, npeaaoxHB cnaaaaa neOoabmyio aeMMy, b BHcmefi 
cxenenH noaeanyio aaa aaabneflmero^^. 

riycxb HMcexca xpyr [pnc. 1.2] co BnHcannnM b nero xaxHM-nnSyab 
aexHpexyroabHHXOM ABrA. IlpoBeaeM b hcm coeaHHaK)^^He AT h BA. Tpe6yexca 
aoxaaaxb, axo npaMoyroabHHx na AT h BA paaen bmccxc 
B3axHM npaMoyroabHHxaM na AB h AT h na AA h 
BF. 

riocxpOHM yroa ABE, paanHH ABF. Ecan mh npnSa- 
BHM X HHM B xaaecxBC o6mero yroa EBA, xo yroa 
ABA 6yaex paanaxbca yray EBF; xaxxe h yroa BAA 
6yaex paaen yray BFE, h6o ohh cxarHaaiox oany h xy 
xe ayry. CaeaoaaxeabHO, xpeyroabnHX ABA 6yaex 
paanoyroabHHM c xpeyroabHHXOM BFE. TaxHM oOpaaoM, 
cymecxByex nponopuna; xax BF oxnocHxca x FE, xax h 



BA X AA^^, H, anaanx, npoHaaeaenne BF h AA paano npoHaaeaennK) BA h 
FE. SaxeM, nocxoabxy yroa ABE paaen yray ABF, a BAE panen BAF, xo h 
xpeyroabnHX ABE 6yaex paBnoyroabnbiM c BFA. HoaxoMy, HMeex Mecxo 
nponopuHH: xax BA oxnoCHXca x AE, xax h BA x AF, h, anaanx, npoHaBeaenne 
BA na AF paano nponaaeaennK) BA na AE. Ho Onao aoxaaano, axo 
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npoH3BeaeHHe BF na AA pasHO npoH3Be;]:eHHK> BA na FE. C;ieffOBaTe;ibHO, Bce 
npoH3BeaeHHe AF na BA 6yffeT paBHO bmcctc bbsthm npoH3BeaeHHaM AB na 
AF H AA na BF, axo h xpedoBajiocb flOKaaaxb. 

M3JIOXHB 3X0, BoabMCM HOJiyKpyr ABFA [pnc. 1.3] na anaMexpe AA, h 3 38 
xoaKH A npoBcacM sbc npsMbie AB, AF, h nycxb BejiHHHHa Kaamofi h3 hhx 
6yflex gana b aacxax, xaxHx b aa^aHHOM ^HaMexpe 
coflcpxHxcfl 120. SaxcM npoBcacM coeaHHHio- 

myio B c F. yxBepjKflaio, axo nocjieaHaa xoxe 6yaex 
aaaaHHOH^. 

flcHcxBHxejibHO, npoBCfleM coeflHHaiomHe BA h 
FA; xoraa, oaeBHflHO, h ohh 6yayx aaaanHHMH, 

Pnc. 1.3 BCJieflCXBHC xoro, axo xa^aa h3 hhx [ecxb xopaa ayra, 

Koxopaa] aonojiHaex ao nojiyoxpyxHOcxH [cooxbcxcx- 
BCHHO ayra AB HJiH AF], Tenepb, xax xax b xpyre HMcexca aexHpexyrojibHHK 
ABFA, xo npoH3BeaeHHe AB na FA bmccxc c npoHaBeacHHCM AA na BF 6yaex 
paBHO npoH3BeaeHHio AF na BA. Ho npoHaBeaenne AF na BA aano h xaxxe 
aano npoH3BeaeHHe AB na FA. CjieaoBaxenbHO, 6yaex naBCCxHHM ocxaiomeeca 
npoH3BeaeHHe AA na BF. Ho AA — anaMexp; cjieaoBaxejibHO, 6yaex H3BecxHa 
npaMaa BF. TaxHM o6pa30M, HaM acHO, axo earn aanH aae ayrn h cxaxHBaiomHe 
Hx npaMHe, xo 6yaex aana h npaMaa, cxaranaiomaa ayry> paBHyro paanocxH 
aayx aaaaHHHx ayr. M acno, axo npH noMOimi axoii xeopeMH mh cmoxom 
aanncaxb BHpaixeHHa aaa HOMaaoro aHcaa apyrnx npaMux npn noMoian 
pa3HOCxeil aaaanHMx ochobhux ayr. TaxHM o6pa30M, HMea BeanaHHu npaMux, 
cxarHBaiomHx 60 h 72 rpaayca, Mbi naiiaeM npaMyio, cxaniBaiomyio ayry b 39 
12 rpaaycoB. 

Tenepb nycxb xpe6yexca Ha^H no neKOxopoft aannoft npaMOii b xpyre 
npaMyx), cxaraBaximiyK) noaoBHny aym, cooxBexcxByionieft nepBoii. 

Hycxb ABF [pnc. 1.4] 6yaex noayxpyr na anawexpe AF, a FB — aaaanHaa 
npaMaa. PaaaeaHM ayry FB nonoaaM b A, npoBeaeM 
coeaHHHxeabHbie npaMHe AB, AA, BA, AF h h3 
xoaxH A onycxHM na AF nepnenanxyaap AZ. 3 
yxBepxaax), axo ZF 6yaex noaOBHHon paanocxH 
AF H AB. 

HeHCXBHxejibHO, oxaoxHM AE paBHOH AB h 
coeaHHHM AE. Hocxoabxy AB paBHa AE h AA 
aBJiaexca o6uieH, xo ase cxopoHH AB, AA paBHH 
cooxBexcxBOHHO aByM AE, AA, h yroa BAA paBOH yray EAA. CaeaoBaxeabHO, 
ocHOBaHHe BA 6yaex paBHO ocHOBaHHK) AE. Ho BA paBHa AF; anaanx, AF 
6yaex paBHa AE. Tenepb, nocxoabxy b paBHo6eapeHHOM xpeyroabHHxe AEF h3 
BepmHHH onymen na ocHOBanne nepnenanxyaap AZ, EZ 6yaex paBHa ZF. Ho ■•0 
EF npeacxaBaaex co6oh paanocxb npaMHx AF h AB; caeaOBaxeabHO, ZF 6yaex 
noaoBHHOH pasHOCXH 3XHX npaMHx. TaxHM o6pa30M, nocxoabxy npaMaa, 
cxarHBaiomaa ayry BF, npeanoaaraexca aaaanHOH (a BcaeacxBne axoro 6yaex 
saaana npaMaa, cxarHBaxiiaaa ayry AB — aonoaHenne ao noayoxpyxHOCxn), 
6yaex aaaaHHon h ZF, aBaaK>ntaaca noaoBHHOH paanocxH AF h AB. Ho xax 
xax B npaMoyroabHOM xpeyroafaHHxe AFA npoBeaen nepnenanxyaap AZ, xo 
npaMoyroabHHH xpeyroabHHX AAF 6yaex hmoxb paBHue yraH c AFZ, h 
noayanxca: xax oxHOCHxca AF x FA, xax 6yaex oxHOCHxbca h FA x FZ. 
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C;ieflOBaTeiibHo, npaMoyrojibHHK Me^y AT, FZ paseH Ksaapaxy na FA, ho 
npaMoyro;ibHHK Me*ay AF, FZ aaAan; anaMHT, 6yaeT saaan h Ksaapax na FA. 
TaKHM o6pa30M, 6yflex nsBecxHa npaMaa FA, cxaxHBaiomaa no;iOBHHy ayra BF. 

ripH nOMOmH 3 X 0 M XCOpCMU MOXHO XaKXC HOJiyaHXb 6 ojIbmOe KOJIHHeCXBO 
flpyxHx npHMHx, cooxBCxcxByiomHX noaoBHHaM paccMOxpeHHux Bbime ayr; xbkhm 
o 6 pa 30 M, npH noMomH npaMoii, cxaxHBaiomeH ayry b 12 rpaaycoB, noayaaexca 
npaMaa a.^a 6 , aJia 3 , aJia IV2 h 3^4 rpaayca. npoH 3 Beaa BHancacHHa, mh 
H aiiaeM, axo aaa aym b I1/2 rpaayc cxaraBaromaa npaMaa 6 yaex npH 6 aH 3 HxeabHO 
paBHa 1 ; 34 , 15 , ecan npHHaxb anaMexp paBHUM 120 , a aaa ayra b 34 rpaayca 
0;47,8'‘^. 

riycxb onaxb 3aaaH xpyr ABFA na anaMCxpe AA c uenxpoM Z [pHc. 1.5]. 
Ox xoHKH A oxaojKHM nocacaoBaxcabHO ane aaHHbie ayrn AB, BF h npoBcacM 
noa HHMH coeaHHHxeabHNC npaMhie AB, BF, 

Koxopwe xoace aBaaroxca saaaHHbiMM. 51 yxBcpac- 
aaK), axo ecaw mh coeaHHHM AF, xo ona xoxe 
6yaex HaBecxHoii. 

/leiicxBKxeabHO, aepea xoaxy B npoBeacM 
awaMCxp BZE paccMaxpHBaeMoro xpyra m coe- 
aMHHxeabHbie npaMne BA, AF, FE, AE. Oxcioaa 
acHo, axo aepea BF 6yaex aaaana h FE, a aepea 
AB 6yayT aaHHHMH BA h AE. Toraa na ocHOBaHHH 
xoro *e, axo h bhuib, nocKoabKy b xpyre HMcexca 
aexbipexyroabHHK BFAE h npoBencHu npaMue 
BA, FE, coaepacaiaMHCa Meacay nposeaeMHUMH 
aMHHaMH npaMoyroabHHK 6yaex paseH BMCCxe bshxhm npHMoyroabHHKaM na 
npoxHBoaeacamHx cxoponax. TaKHM oOpasoM, nocKoabKy saaaHH npaMoy- 
roabHHKH Ha BA, FE h na BF, AE, 6yaex aaaan h npaMoyroabHHK na BE, 
FA. Ho awaMCxp BE aaaan; caeaoBaxeabHO, 6yaex saaanHoii ocxaion^aaca npaMaa 
FA, a BcaeacxBHB axoro h cooxBexcxByromaa aonoaHCHHJo ao noayoKpyxHOcxH 
npaMaa FA. TaKHM o6pa30M, ecan aanu aae ayra h cxaniBaiouiHe hx npaMHc, 
xo Ha ocHOBaHHH 3X0M xcopcMH 6yaex saaaHHOH H npaMaa, cxarHBaiontaa ayry> 
noayaaiomyioca ox caoaccHHa oOchx ynoManyxHx ayr^^- 

OweBMaHO, axo ecaw ko bccm onpeaeaennuM BHme npaMHM mh 6 yaeM 
nocaeaoBaxcabHo ao 6 aBaaxb npaMyio, cxaraBaioniyK) ayry b IV2 rpaayc, h 
BHHH caaxb cxarHBaioutHe hx [cyMMapHHe] npaMue, xo mh cmoxcbm aanncaxb 
[b xaOaHuy) npaMne a.^a ayr, Koxopne, Oyayan yaBoenn, hmciox aeanxeacM 
xpoHKy. Ocxanyxca [HeonpeaeaenHHMH ] xoabKO aBa npoMcxyxoaHHx aeaenna 
B MHxepaaaax no IV2 rpaaycy, xax xax mh xoxhm cocxaBHXb xaOanuy aepea 
npoMCxcyxKH b 1/2 rpaayca. TaxHM oOpasoM, ecan mh naiiaeM npanyio, 
cooxBCxcxByiomyio 1/2 rpaayca, xo npH noMOn^H caoxenna h BHaHxanna ee c 
aaaaHHHMH npaMUMH, saMHxaiouufMH ynoManyxHe npoMcxyxKH, mh cmoxcbm 
3 anoaHHXb h bcc ocxaabHHC npoMCxcyxKH. Ho ecan aana Kaxaa-HHOyab npaMaa, 
HanpHMcp, cxarHBaiomaa ayry b IV2 rpaayc, xo bcc xe hcbosmoxho 
reoMCxpHaecKH BHancanxb npaMyio, cxaniBaioiayK) xpexbio aacxb 3 xoh ayrn. 
Ecan 6 h 3x0 Onao bosmoxho, to mh noayaHaH 6 h oxcioaa h npaMyio, 
cooxBCxcxByiomyK) 1/2 rpaayca. IlonpoOyeM cnaaaaa nanxH aHHHio a^iH 1 rpaayca 
npn noMOmH aHHHH aaa IV 2 h 34 rpaayca, aoKaaaB [npeaBapHxeabHO] 
HcOoabmyio acMMy, Koxopaa xoxa h hc nosBoaaex noanocxbio onpeaeaaxb 




20 


1.10. O eeMiHUHOX npHMUx e Kpyee 


KOOT^ecTBeHHHe bcjihiihhh, ho bo BcaKOM Cjiyaae fljia thkhk BCCbMa MajiHx 
BCJIHHHH aaCT 3HaHeHH9, KOTOpHC MOXHO COXpaHHTb 6e3 HCnpaBaCHHH^^. 

51 yTBepjKaaio, hto ecaH b xpyre npoBcacHH abb nepaBHHe npaMHC, to 
6dabmaa hmcct k MCHbrneii OTHomcHHC MCHbine Toro, Koropoe ayra na doabmeii 
npHMOH HMCCT K ayrC Ha MCHbrneii. 

IlyCTb ABFA 6yaeT xpyr [pnc. 1.6]; npoBcacM b hcm aac HcpaBHuc npaMHC, 
H3 KOTopwx AB 6yaeT MCHbmeft, BF doabmeii. 51 yTBcpxwaro, hto npaMaa 
FB HMCCT K BA MCHbmce othohichhc, hcm ayra BF k ayre BA. PaaaeanM 
yroa ABF nonoaaM npaMOii BA h npoBcacM 
cocaHHHTcabHuc HpaMMC AEF, AA H FA. Tax xaK 
yroa ABF paaacacH nonoaaM npaMoii BEA, to 
npaMaa FA dyaer paBHa AA, h FE 6oabmc, hcm 
EA. OnycTHM h3 A Ha AEF nepnenaHKyaap AZ. 
riocKoabKy AA 6oabmc EA, a EA 6oabmc AZ, 
oxpy^KHOCTb, OHHcaHHaa H3 ucHTpa A paaHycoM 
AE, ncpcccHCT AA h npoiiacT BMmc npaMoii AZ. 
OnHmcM cc, h nycTb 3to 6yaeT HE0; Taxxc 
npoaoaxHM AZ0. IIocKOabKy eexTop AE0 6oabinc 
TpeyroabHHxa AEZ h TpcyroabHHX AEA 6oabrac 
eexTopa AEH, to TpcyroabHHx AEZ hmcct x 
TpcyroabHHxy AEA othooichhc, MCHbmcc, hcm ccx- 
Top AE0 X AEH. Ho xax TpcyroabHHx AEZ 
OTHOCHTCH X TpcyroabHHxy AEA, Tax dyaer ornocHTbca h npaMaa EZ x npaMoii 
EA. H xax eexTop AE0 ornocHTca x cexTopy AEH, Tax h yroa ZAE ornocHTCa 
X yray EAA. CacaoBaTcabHO, npaMaa ZE hmcct x EA MCHbmce OTHomcHHC, 
HCM yroa ZAE x yray EAA. Toraa nocae xoMno3HUHH^* npaMaa 2LA Syaer 
HMCTb X EA MCHbmcc OTHOHICHHC, HCM yroa ZAA X yray AAE. Ecan yaBOHTb 
OTHomcHHC [ZA. X EA ], to npaMaa FA dyaer hmcth x AE MCHbmcc othohichhc, 
HCM yroa FAA x yray EAA, h nocac BwaeacHHa^^ npaMaa FE 6yaeT hmcth 
X EA MCHbmcc OTHOmcHHC, HCM yroa FAE x yray 
EAA. Ho xax npaMaa FE [oTHOCHTca] x EA, Tax 6yaeT 
[oTHOCHTbca] H npaMaa FB x BA, h xax [OTHoenrea] 
r yroa FAB x BAA, Tax [6yaeT OTHOCHTbca] ayra FB x 
BA^®. CaeaoBaTcabHO, npaMaa FB hmcct x BA MCHbmcc 
OTHomcHHC, HCM ayra FB x ayre BA. 

IloaoxHB 3T0 B ocHOBy, B03bMCM xpyr ABF 
[pHC. 1.7] H npoBcaoM B HCM aBC npaMHC AB H AF. 

Phc. 1.7 npcanoao*HM CHanaaa, hto AB CTarnBacr ayry b 3^ 

rpaayca, a AF — b 1 rpaayc. Tax xax npaMaa AF 
HMCCT X BA MCHbmcc OTHomCHHC, HCM ayTH AF X AB, a ayra AF npcacraBaacr 
V 3 ayra AB, TO, 3HaHHT, npaMaa FA 6yacT HMCrb x BA OTHomcHHC MCHbmcc, 
HCM 4 X 3. Ho aoxaaano, hto npaMaa AB paana 0;48,8 TaxHx nacTcii, xaxHx 
B anaMCTpc HMccTca 120. CacaoBaTCJibHO, npaMaa FA Oyaer MCHbme 1;2,50 
TaxoH xc nacTH. VxaaaHHoe nncao cocraBJiacr npH6jiH3HTCJibHO 4^3 or 0;47,8. 

SaTCM (na tom xc Hcprexc) npeanoinoxHM, hto npaMaa AB craTHBaer 1 rpa¬ 
ayc, a AF crarHBaCT iVz rpaayc. Toraa na tom xc caMOM ocHOsaHHH, cam 
ayra AF b ll^ paaa 6oabmc AB, to, oicaoBaTOibHO, npaMaa FA Oyaer mchcc. 
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HeM 11/2 paaa saaraa npaMaH BA. Ho mm noKasajiH, hto AT cocTaBjiaex 1;34,15 
TaKyio HacTb, KaKHx b aHaMexpe 6y«eT 120. SnaHHT, npaMaa FA 6y«eT 6ojibme 
1;2,50 TaKOH nacTH, h6o 3to mhoio, 11^2 paaa BSHToe, aacT BHoie HanncaHHoe 
aHaHCHHe 1;34,15. TaKHM oOpaaoM, nocKOjibKy noKasano, hto cxarnBaiomaa 1 
rpaayc npaMaa 6yaeT h 6o;ibme, h MCHbine oaHoro h toto xce HHCjia, to mm, 
KOHCHHO, BOabMOM 66 paBHOH npH6jIH3HT6;ibHO 1;2,50 TaKOH HaCTH, KaKHX B 
«HaM6Tp6 6ya6T 120. H Ha ocHOBaHHH BC6ro flOKaaaHHoro, a Taxxco Toro, hto 
1/2 rpaayca HCKOMaa npBMaa OKaaMBaorca paBHoii npH6.THaHT6JibHo 0;31,25 

TaKHX XC6 HaCT6H, MM aaHOJIHHM OCTaiOmH6CH, KaK MM CKaaaJIH, npOM6XCyTKH. 
Tax, HanpHM6p, npn noMomn npaMon gjia II /2 rpaayca b nopBOM npoM6xcyTK6, 
cjioxcHB 66 c yKaaaHHOH B6;iHHHHOH juin 1/2 rpaayca, mm HaH 2 i 6 M jihhhk), 
CTHTHBaiomyio 2 rpaayca, a npH noMOn^i BMHHTaHHa na cooTB6TCTByiom6H 3 
rpaaycaM HaHa6M jihhhio unsi 2 V 2 rpaaycoB. TaxHM *6 oOpaaoM [nocrynHM] 
H a;ia [BMaHc;i6HHa ] ocTajibHMX [ayr]^*. 

47 KaK a nojiaraio, b 3tom BHfl6 T6opHa npaMMX b Kpyr6 moxc6t Omtb .T6rH6 
BC6ro ycB06Ha. Ho htoOm hmotb Bcoraa, xax a cxaaaji, totobmmh hhcji6hhm6 
3Haa6HHa 3thx npaMMX, mm npHBOAHM hhx;6 TaOnnuM, KaxnyK) b 45 crpoK. 
HopBaa h3 hhx coaepxcHT hhoiobmo aHanoHna ayr, BoapacTaiomHx na I /2 
rpaayca, BTopaa — BoaHHHHM cooTBorcTByiomHX 3thm ayraM npaMMX b 
np6anoao*6HHH, hto anaMorp coctoht h3 120 aacT6H, Tp6Tba *6 — TpnauaTMO 
aoan pa3H0CT6ft npaMHx na Ka>KaM6 V 2 rpaayca. TaxHM oOpaaoM, hm6h cpeaHHH 
npnpocT Ha oany m6CTHaecaTyio, h6 OTanaaroiaHHca ayBCTBHToabHO ot 
HCTHHHOrO, mm M0>K6M a6rKO BMMHCaHTb COOTB6TCTByiOmH6 B6aHHHHH H ftaa 
ayr, npOM6>KyTOMHHX M6JKay noayrpaaycaMH. 

BnoaH6 noHaTHO, mto 6caH y nac noaBHTCa KaK06-aH6o comh6hh6 
OTHocHTeabHo KaKoA-HH6yab H3 BeaHHHH B Ta6!aHu,6 npaMMX Bca6acTBH6 ooihOkh 
npH n6p6nHCK6, to Ha OCHOBaHHH npHBOaeHHHX T60p6M MM MOX6M aonco 
npoH3B6CTH npoB6pKy Han HcnpaBa6HH6 npH noMomn yaBOonaa HCCaoayeMoii 
BoaHHHHM Han *6 onp6aea6HHa paanocTH c KaxHMH-HHOyab apyrHMH na 
H3B6CTHMX [BoaHHHH], HaH x6 HO B6aHMHH6 npaMOH, CTarHBaion^6H ayry, 
paBHyio aonoaH6HHio ao noayoKpyxHocni. H TaOannM 3th TaxoBM^^. 


’ 11. Ta6aH4a npaMMx b Kpyre 

Cm. c. 22-25 

12. O ayre, aaKaiOHCHHOH Mcxay coani^eBopoTaMH 

ripHBoaH HHcaoBMO B6aHHHHM npaMMX, 3aKaiOH6HHMX B Kpyr6, noxcaayii, 
caoaycT np6xa6 BC6ro, kbk mm cxaaaan, onpoaeanTb ancaOByio BoaHanny 
HaxaoHa xpyra, npoxoaamoro aopoa copoanHM aoanaxaabHMx co3B63aHH h 
H aKaoHHoro k paBHoaencTBOHHOMy. Hhmmh caoBaMH, Tp66y6TCa HafiTH otho- 
m6HH6 6oabmoro xpyra, npoxoaamoro aopoa noaK)CM o6ohx yxaaaHHMX xpyroB, 
K 6ro ayre, aaKaioqoHHOH Moxay 3 thmh noaiocaMH. Oho, oaoBnano, thkxco 
paBHO paccToaHHK) Kaxaoii na tohok coaH46BopoTOB ao paBHoaencTBOHnoro 
Kpyra^^. 3Ty ayry mm M0X6M HOnOCpOaCTBOHHO H3M6pHTb HHCTpyM6HTaabHO 
npH noMomn caoayiomoro npocroro ycrpoHCTBa^'*. 
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26 1.12. O dyie, saKJuoneHHOu juexdy cojihufisopomoMu 


HarOTOBHM TmaxeJIbHO o6TOiieHHHH MeaHHH Kpyr COOTBeXCTBeKHO H3Me- 
paeMOH BCJIHHHHe H C npflMOyrOJIbHMM CCMCHHeM nOBepXHOCTH [pHC. 1-E]. 
BocnojibsyeMca hm b KanecTBe nojiyacHHoro Kpyra, paageJiHB ero Ha o6HHHHe 
360 nacTeii 6ojibmoro Kpyra, a Kaxay® h3 othx HacTeft — Ha ctojibko nacTeii, 
CKOJibKO MOXceT BMCCTHTb HHCTpyMCHT. Ilocjie 3Toro K yHOMHHyTOMy Kpyry [1 
Ha PHC. 1-E] npHCoeaHHHM flpyroH, 6ojiee tohkhh xpyr [2] xaKHM o6pa30M, 
HT06bI OHH BCe BpCMH OCTaBaJIHCb B OgHOH IUIOCKOCTh; 
MajiHH Kpyr aojuKen cboOdaho BpamaxbCH BHyxpn 
6o.abinoro Kpyra b oahoh h toh xce iuiockocth k 
ceBcpy H K lory. Ha oanoft noBepxHocTH Majioro 
Kpyra b flByx ero anaMerpaJibHO hpothbohojioxchhx 
TOHKax aaKpenHM HeOojibmHe npH3MH [i], nanpaB- 65 
.aeHHbie o^Ha k apyroft h k u,eHTpy o6ohx KpyroB. 

B cepeflHHC hx homccthm tohkhc yxaaaTejiH [4 ] 
xaKHM o6pa30M, hto6h ohh KacajiHCb noBepxHocxH 
6o.abmoro Kpyra, paagejiCHHoro na nacTH. IIpH Kaxc- 
30 M HaOjnoflCHHH MM aaKpeoaHCM axox Kpyr na 
CTOJiOhKC [6 ] HOflXOaHmeH BejIHHHHH. OCHOBaHHe 
3Toro CTOji6HKa ycTaHaB.aHBaeTCH noa otkphthm 
H e6oM Ha naocKOCTH, ne HMeromeii HHKaKoro naiuio- 
Ha K ropH30HTy h xaK, hto6h naocKOCxb o6ohx 
K pyroB 6buia Bceraa nepneHaHKyaapna k ropnaoHry 
H napaaaeabHa Kpyry MepHanana. IlepBoe h3 3thx 
ycaoBHii yaoBaexBOpaexcfl npn noMOmn oxBeca [5], 
noaBemeHHOro b caMOll Bepxnell xoHKe. BHnpaMaaa 
noaHOxcHa noaKJiaaKaMH, nocxapaeMca aoOHXbca, 
hto6h OTBec npoxoana tohho no aHaMexpy. Bxopoe 
ycaoBHe aocxHraexca, ecan na naocKOCXH, pacnoao- 
Pbc. 1-e xceHHoii noa cxoaOnKOM, nanepTHTb xopomo aaMex- 

HyK) noayaeHHyio anHHK) [a —a] h noBopaHHBaxb 
KpyrH B cTopoHM ao xex nop, noKa hx naocKOCXb 
He OKaxexca napaaaeabHon ynoManyxofi anHHH. 
ycxanoBHB Bce axo naaaexamHM o6pa30M, mm 
H aOaioaaeM b noaaenb oxKaoHenna CoaHu,a k ceBepy 
H K lory, noBopaHHBaa BHyxpenHHH Kpyr ao xex 
nop, noKa HHxnaa npnaMa ne 6yaex u,eaHKOM 
aareneHa BepxHen. Koraa axo 6yaex aocxHiuyxo, 66 
kohum yxaaaxeaen noxaxyx naM, na CKoabKO 
aeaeHHH noayaCHHOH anHHH KaxaHii paa oxcxoaa 
peHxp CoaHua ox aennxa. 

Mh caeaaeM axo naOaioaeHHe eme 6oaee yao6- 
HHM, HaroxoBHB BMOCxo KpyroB KaMeHHyio Han 
aepeBaHHyio HexHpexyroabHyro HenoaBHXcHyio npna- 
My [7 Ha PHC. 1-F], oana na rpaneii Koxopofl xopomo 
BMpoBHena h paaraaxena^^. Baaa na ee noBepxHocxn 
B KanecTBe ij,eHxpa neKoxopyio xonxy y oanoro h 3 
yraOB, mh onncaan nexBepxb Kpyra [2] h h3 peHxpaabHOH xohkh ao 
HanepneHHOH OKpyxcHocxH npoaean ane npaMHe annnn, coaepacamne cooxBex- 
cxByiomHH nexBepxH Kpyra npaMoft yroa. 3xy ayry mh tohho xaK ace paaaeanaH 
Ha 90 rpaaycoB h hx aoan. SaxeM na oaHOH na npaMHx, Koxopaa aoaxcna 
6HXb nepnenaHKyaapna k naocKOCxa ropnaonra h oOpamena k lory, mh 
noMecxHan ana oannaKOBHx npsMHx HHaHnapHKa [i], oOxohchhhx noaoOno 
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«pyr «pyry. 0«hh h3 hhx ^OJVKeH HaxoAHTbCH b ueHTpajibHofi ToqKe, tohho 
coBnaaaiomeH c ero cepeaHHoii, a apyrofi — na hhxhcm KOHu,e npflMofi. SareM 
rpaHb npH3MH c naqepqeHHHMH jihhhsmh ycTanaBjiHEaeM napajuiejibHo 
nojiyaeHHOH jihhhh [a—a], HaHeceimoH na iuiockocth ocHosaHHa rax, qTo6H 
3Ta rpaHb HMCJia no;ioxceHHe, napajuieJibHoe hjidckckth nojiyaeHHoro xpyra^^. 
Zl,o6HBinHCb npH noMOmH OTBCca [4], npoxosamero nepea uhjihhsphkh, qTo6H 
OHa He HMCJia HaxjiOHa h 6buia nepneHflHKyjiapHoft k hjiockocth ropnacHTa, 
yToqHHCM nojioxccHHe npoxoaameH nepea 3Th u,HJiHHflpH npflMOH, bhhphmjihh 
ee, eaiH noHaao6HTCH, noaKJiaaHBaa He6ojibmHe noAcraBKH. SareM tomho rax 
xce B HOJiAeHb 6yAeM Ha6;iiOAaTb reHb or ueHTpajibHoro u,HAHHApa, npHXJiaAHBaa 
qTO-HH6yAb X oxpyxcHOCTH [5]. Jinn 6ojibmeH tomhocth b onpeACAeHHH Mecra, 
OTMeTHB cepeAHHy renn, BoabMeM cooTBercrByion^HH eii orpeaox Ayrn xBaApanra, 
xoTopHii, oqeBHAHO, noxaxcer naM orxjioHeHHe Co;iHu,a Ha AaHHoii ninpore b 
HOAAeHb^’. 

Ha noAo6HHx Ha6;iioAeHHH h rjiaBHUM o6pa30M na rex, xoropHe 6hjih 
CACJiaHH HaMH BO BpeMB COJIHueBOpOTOB B TeMeHHe MHOrHX Aer, A06HBmHCb 
npH noMomn OTCHHXHBaeMOH or BepmHHbi oxMerxH, qxo6w bo bpomh AexHero 
HJIH 3HMHerO COAHU,eBOpOXOB HOAyqaJIHCb OAHH H xe xe OAHHaXOBHe AeAeHHfl 
noAyaeHHoro xpyra, mh nanuiH, hxo ayra ox caMOro ceaepHoro ao caMoro 
loxHoro xoHu,a (a axo dyaex ayra, aaxaioHaiomaHCB Mexay xponnxaMH) Bceraa 
oxaaHBaaacb pasHoft 47 rpaaycaM c H36bixxoM, 6oAbniHM V 3 , ho MeHbniHM 
5^4 rpaayca. Oxcroaa noayqaexca noqxH xo *e oxHomeHne, hxo y 9paTOc4)eHa, 
xoxopHM noAbaoBaaca h PHnnapx. fleiicxBHxeAbHo, BeAHUHna ayra Mexay 
xpoHHxaMH cocxaBAaex npH6AH3HTeAbHO 11 xaxHX qacxell, xaxHx b noayaeHHOM 
xpyre 6yaex 83^*. 

Ha ynoMSHyxoro Ha6AK)aeHHH cxaHOBHxca hcho, xax onpeaeaaxb ninpoxy 
Mecxa, B xoxopoM mh npoHaBoaHM HadaioaeHHa. Mexay o6eHMH xoHeqHHMH 
xoHxaMH HyxHO Baaxb cpeaHroio, xoxopaa 6yaex cooxBexcxBOBaxb paBHoaencx- 
BeHHOMy xpyry, h H3MepHXb ayry, aaxaioqeHHyio Mexay 3 toh xoqxofi h bcpxhhm 
xoHu,OM ayrn. Ona, omobhaho, 6yaex paBHa paccxoaHHX) noAXKa or ropHaoHxa^^. 

13. npeaBapHxeabHHe xeopeMH aaa aoxaaaxeAbcxB c4)epHKH 

Tenepb caeayex BHHHCAHXb boahhhhh ayr paaAHHHHx 6oAbmHX xpyroB, 
npoBeaeHHHx nepea hoakkh paBHoaCHCxaeKHoro xpyra, xoxopHe aaxAXjqaioxca 
Mexay paBHoaencxBeHHHM xpyroM h xpyroM, npoBeaeHHHM qepea cepeaHHH 
aoanaxaAbHHx coaBeaanH^. IlpeaBapHTeAbHo mh h3- 
AOXHM HeCXOAbXO XpaXXHX H OHeHb HOAOaHUX AOMM, 
npH HOMomH xoxopHx AOxaaaxeAbcxBa 6oAbmeH qacxH 
npeaAOxeHHH, ycMaxpHBaeMHx npH homoiah c4)e- 
pHXH, MOXHO cacAaxb 6oAee hpocxhmh h mo- 

XOAHHeCXHMH. 

riycxb X AByM npaMHM AB h AT [pHC. 1.8] 
npoBeaeHH abs npaMHe BE h FA, nepecexaion^Heca 
B xoHxe Z. 

SI yxBepjxaaio, hxo oxHomeHHe FA x AE 
cocxaBAaexca na oxHomennH FA x AZ h ZB x 
BE^*. ^epea E napaAAOAbHO FA nposeaeM EH. Tax 
xax FA H EH napaAaeabHH, xo oxHomenne FA x EA 6yaex tsm xe, hxo h 
oxHomenne FA x EH. BoabMeM e^^e ZA; xoraa oxHomenne FA x EH 6yaex 
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cocraBjiaTbca h 3 OTHomeHHii FA k AZ h AZ k EH. TaKHM o6pa30M, OTHomeHne 

FA K AE cocraBjiHerca h3 oTHomcHHii FA k AZ h AZ k HE. Ho OTHomeHne 

AZ K HE TaKoe ymt, KaK OTHomeHHC ZB k BE BoiCACTBHe napajuiejibHocrn 

EH H ZA. CjiCAOBarejibHO, oTHomcHHC FA k AE cocraBjiaeTca h 3 OTHomcHHii 

FA K AZ H ZB K BE. 3to h Tpe6oBajiocb AOKaaaTb. 

Tax *e MM AOKaxcM npH BbiAOJieHHH, hto oTHomeHne FE k EA cocraBjiaerca 
H3 oTHomeHHii FZ k AZ h AB k BA. Mepea A npoBCACM napajuiejib k EB 
[pHC. 1.9] H npoao.«XHM AO 3TOH 66 napajuioAH npHMyio FAH. Tak kak AH 
onaTb 6yAeT napaAneabHa EZ, to kak othochtch FE k EA, tak dyAcr OTHOCHTbca 
H FZ K ZH^2. Ecah B3 aTb 6m6 ZA, TO OTHOm6HH6 FZ K ZH COCTABHTCa H3 
OTHOUI6HHH FZ K ZA H AZ K ZH. Ho OTHOm6HH6 AZ K ZH TAKOO AC6, KAK 
OTHOin6HH6 AB K BA BCA6ACTBH6 TOrO, HTO M6JKAy 
napajui6JibHMMH AH h ZB npoBeAOHH BA h ZH. 
CA6AOBaT6AbHO, OTHOm6HH6 FZ K ZH CKJIAAHBAOTCa H3 
OTHOmOHHH FZ K AZ H AB K BA. Ho OTHOm6HH6 
FZ K ZH TAKOO JK6, KAK OTHOni6HH6 FE K EA, H, 
CA6AOBaT6JlbHO, OTHOm6HH6 FE K EA CKJiaaHBaOTCa H3 

OTHoai6HHH FZ K AZ H AB K BA, MTo H Tpe6oBajiocb 

flOKaSATb. 

HycTb aaH 6m6 Kpyr ABF [pnc. 1.10] c iiOHTpoM 

A. B03bM6M Ha 6rO OKpy*HOCTH TpH KaKH6-HH6yab 
TOMKH A, B, F TAK, HToOhi Ka^flAH H3 ayr AB, BF 
6buia M6Hbm6 nojiyoKpy*HocTH; to *6 caM06 mh 6ya6M 
npoflnoaaraTb b aajibH6Hm6M h aaa apyrax ayr. 
npoB6aeM co6aHHHT6abHbi6 npaMU6 AF H AEB. 

a yTB6p*aaio, MTO KAK npflMAH noa yaBoeHHoli 
ayroft AB OTHOCHTCH k npHMOH noa yasocHHOH BF, tak 
O yaer othochtbch h npHMAH AE k npHMoii EF. 

flcftCTBHTCabHO, H3 TOH6K A H F npOBCaCM 
ncpncHaHKyaapH AZ h FH k npHMOii AB. Tak kak 
AZ napaaacabHA FH h ohh n6p6C6H6HH npaMOH 
AEF, TO KAK OTHOCHTCH AZ K FH, TAK OyaCT OTHOCHTbCH 

H AE K EF. 

Ho OTHomCHHC AZ K FH 6ya6T takoc x6, kak y 
npHMoii noa yaBOCHHoii ayroii AB k npaMoft noa 
yaBocHHoii BF, h6o ncpBMc aBC 6yayT cootb6tctb6hho noaoBHHAMH btophx. 
CaeaOBaTcabHo, oTHomCHHC AE k EF Oyaer t6m x6, hto y npHMOH noa 
yaB 06 HH 0 H ayroii AB k npHMoii noa yaBOCHHon BF. 3to h TpcOoBAJiocb aoxaaaTb. 

OTCioaa cacayeT, hto ccan aanu bch ayra AF h OTHom6HH6 npHMOii noa 
yaBocHHoii ayroii AB k npHMoii noa yaBOCHHoii ayroii BF, to 6yayT aaaaHH 
H KAJKaaH H3 ayr AB h BF^^. 

JI,6iiCTBHT6JIbHO, HA TOM XC HCpTCXC [pHC. 1.11] npOBCaCM COCaHHHTCJIbHyiO 
npHMyio AA h onycTHM h3 A ha AF ncpncHanKyanp AZ. OnCBnaHO, mto npn 
aaaaHHH ayrn AF 6yayT aaaaHHHMH h yraa AAZ, CTHTHBacMHii ee noaoBHHoii, 
H B6Cb TpcyroabHHK AAZ. OocKoabKy xpoMO BC6ii npHMOii AF npcanoaaracrcH 
aaaaHHHM TAKXC OTHOHICHHC AE K EF, TOXaeCTB6HH06 C OTHOm6HH6M npHMOii 
noa yaB06HH0ii ayroii AB k npnMoii noa yaBOCHHoii BF, 6yaeT aaaaHHoii 
npHMAH AE H, B pcayabTATC, ZE. BcacacTBHO sroro npn aaaaHHH AZ Oyayr 
aaaaHHHMH yroa EAZ npHMoyroabHoro TpeyroabHHKa EAZ h bccb yroa AAB. 



B 



Pmc. 1.10 
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TaKHM o6pa30M, 6yAyT aaaaHH nyra AB a ocraTOK BF. 3to h Tpe6oBajiocb 
aoKaaaTb. 

IlycTb onaTb 6yfleT aan Kpyr ABF [pac. 1.12], onacaHHua okojio u,eHTpa 
A. BoabMCM aa ero OKpyxHOcra rpa xomca A, B, F raK, aTo6H Kaxaaa aa 


E 


Pmc. 1.12 

ayr AB, AF 6buia MCHbiue nojiyoKpyxaocra. To *e mh npeanojioxcaM a 
OTHocaTCJibHo Ayr, KoropHc 6yaeM 6paTb b aajibHeameM. IlpoBeaeM coeAaHareab- 
HHe npHMHe AA a FB, npoAOjufcaM ax, a nycTb oaa nepecexyTCH b Toaxe E. 

51 yTBep*AaK), ato npHMaa noa yaBoeaHoa ayroll FA OTHocaxca k npsMoa 
nofl yABOCHHOB ayroft AB, Kax npaMaa FE x BE^"*. 

AeitcTBareabHO, ecaa mu, xax a b npeaiaayQiell aeMMe, onycraM as B a 
F nepneaaaxyaapu BZ a FH aa npaMyio AA, to BcaeacTBae ax napaaaeabHocra 
noayaatca, axo xax OTHOcaxca FH x BZ, xax 6yaex oxHocaxbca a FE x 
EB. TaxaM odpasoM, xax npaMaa noa yaBoeanoa ayroll FA oxaocaxca x 
npaMoft noa yaBOCHHoft AB, xax 6yaex oxaocaxbca a FE x EB, axo a 
xpe6oBaaocb aoxasaxb. 

H oxcioaa noayaaxca, axo ecaa aaau xoabxo ayra FB a oxHomeHae npaMoii 
noa yaBoeHHoii ayroH FA x npaMoil noa yaBoeHHoii AB, xo 6yaex aana a 
ayra AB^^. 

^[eHcxBaxeabHo, ecaa aa xaxoii jxe 4>Hrype [pac. 1.13] npoBeaeM 
coeaaaaxeabHyio npaMyio AB a aa BF onycxaM nepneaaaxyaap AZ, xo 6yaex 
saaaaauM yroa BAZ, cxaraBacMUia noaoBaaoa ayra BF, a, caeaoBaxeabao, 
Becb npaMoyroabauil xpeyroabaax BAZ. Tax xax aaao oxaomeaae FE x EB 


E 





Pmc. 1.11 


Pmc. 1.13 

a npaMaa FB, xo 6yayx aanu xaxxe a EB, a Bca npaMaa EBZ. Ecaa AZ 
aaaa, xo 6yaex aaa a yroa EAZ xoro xe npaMoyroabaoro xpeyroabaaxa, a 
ocxaiomaiica yroa EAB. TaxaM o6pa30M, 6yaex asBecraa a ayra AB. 

riocae 3xax npeaBapaxeabaux saMeaaaaa onameM aa atiepaaecxoli 
noBepxHocxa [pac. 1.14] ayra 6oabmBx xpyroB xax, axo6H npoBeaennue x 
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1.14. O dyzax jne^Kdy pasHOdeHcmeeHHbLM u naKJiOHHbtM KpyiOMu 


«ByM HanepHeHHHM ayrain AB h AT sbc apyrae ayrn BE h FA nepeceKajiHCb 
B TOHKe Z. riycTb KajKflaa m 3thx «yr dyaer MeHbme nojiyoKpyxcHocTH; to 
xce caMoe mh 6yAeM npeanoAaraTb h OTHocHTCJibHo Bcex xaxHx nocrpocHHii. 

Si yTBcpxmaio, mto OTHomeHHe npaMOft noA yABoeHHOfi Ayroii FE k npaMOfi 
noA yABOCHHOH AyroH EA dcJiaAbiBaerca h 3 OTHomeHHa npaMofi noA yABoeHHOii 
AyroH FZ K npaMOH noA yABOCHHoft Ayroft ZA h OTHomcHHa npaMoft noA 
yABoeHHoii Ayroft AB k npaMoft noA yABOCHHoft Ayroft BA. 

fleftCTBHTCAbHO, BOabMOM UCHTp O^epU, H nyCTb OH 6yAeT B TOHXe H. 
K ToaxaM B, Z, E nepeceqeHHft xpyroB npoBOAeM h3 H npaMHC HB, HZ 
H HE. SaxcM npoAO.axcHM coeAHHaiomyio npaiwyio AA, h nycTb ona nepeceacTca 
B Toaxe © c npoAO.axceHHeM HB. Tomho xax xce nycxb coeAHHaiomHe npaMHe 
AF H AF nepecexyxca c HZ h HE b 
xoMxax K H A. Tohxh ©, K, A .xejxax Ha 
OAHoft npaMOH BcxxeACXBHe xoro, nxo ohh 
OAHOB peMCHHo HAxoAaxca Ha Asyx haocxo- 
cxax — xpeyro;ibHHxa AFA h xpyra BZE. 
CoeAHHaion^aa hx npaMaa ©KA BMecxe c 
AByMa npaMUMH ©A h FA Aaex abb 
npOBCAeHHbie nonepex npaMHe ©A h FA, 
nepecexaiomneca b xonxe K. CACAOBaxeAb- 
HO, oxHoracHHe FA x AA cocxaBAaexca h 3 
oxHomeHHft FK x KA h A© x ©A. Ho 
FA oxHOCHxca x AA, xax npaMaa, cxoamaa 
noA yABoeHHOft Ayroft FE, oxHOCHXca x 
npaMOft noA yABoennoft Ayroft EA, a FK 
oxHOCHTca X KA, xax npaMaa nOA yABoen- 
Hoft Ayroft FZ oxHOCHxca x npaMOft noA 
yABoeHHoft Ayroft ZA, h ©A oxHOCHxca x ©A, xax npaMaa noA yABoennoft 
Ayroft AB oxHOCHxca x npaMoft noA yABoennoft Ayroft BA. CABAOBaxeAbHO, 
oxHomeHHe npaMoft noA yABoennoft Ayroft FE x npaMoft noA yABoennoft Ayroft 
EA cxAaAHBaexca h 3 oxnomenHH npaMHx noA yABoennoft Ayroft FZ h hoa 
yABoennoft Ayroft ZA, a xaxjxe npaMHx naa yABoennoft Ayroft AB h noA 
yABoennoft Ayroft BA. 

Ha ocnoBaHHH xex *e paccyxAenHft h xax 6h ajih npaMHX, naqepqennHx 
na nAOCxocxH, AoxaaHBaexca, nxo oxnonienHe npaMoft noA yABoennoft Ayroft 
FA X npaMoft noA yABoennoft Ayroft EA cxjiaAHBaexca h 3 oxHomenna npaMoft 
noA yABoennoft Ayroft FA x npaMoft nOA yABoennoft Ayroft AZ h oxnomenHa 
npaMoft noA yABoennoft Ayroft ZB x npaMOft noA yABoennoft Ayroft BE. Bee 
3X0 H npeAnoAarajiocb npeABapnxejifano Aoxaaaxb^^. 



14. O Ayrax, saxjiiOHeHHUx MexAy paBHOAencxBenHHM 
H HaxAOHHMM xpyraMH 

floxaaaB H 3 .aoxceHHyio BHme xeopeMy, cnanajia BHqHc:.xHM ynoManyxHe Ayrn 
xaxHM o 6 pa 30 M. Hyexb ABFA — 6 o.abnioft xpyr [pnc. 1.15], npoBeAcnnHft 
qepea nojirocH xpyroB paBnoAencTBennoro h npoxoAamero qepea cepeAHHH 
30 AHaxajibHHx co 3 Be 3 AHft. Hyexb AEF — nojiyoxpyxnocxb paBnoAencTBennoro 
xpyra, a BE A — nojioBnna xpyra, npoxoAamero qepea cepeAHHH aoAHaxajibnnx 
C 03 Be 3 AHft. Hyexb xoqxa E — hx nepeceqenHe, cooxBexcxByioiAee BecenneMy 
paBHOAencxBHK), xax qxo B 6 yAex xoqxoft SHMnero, a A — jiexnero 
cojiHAeBopoxoB. Ha oxpyxcnocxn ABF BOSbMeM nojiroc paBHOAenexaennoro xpyra 
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AEF. riycTb OH 6y;ieT b tomkc Z. Ha Kpyre, npoxoaameM nepes cepcOTHH soflHa- 
KajibHHx cosBCsaHH, BosbMCM flyry EH, paBHyro 30 xaicHM nacTHM, xaioix BCCb 
6o;ibiuoH xpyr coaepxcHX 360. Hepea xohkh Z h H npoBcacM ayiy ZH0 6o.xbmoro 
xpyra h nocxaBHM aasany onpeaejiHXb B&raqHHy H©. IlpH sxom aaecb h BOo6me 
BO Bcex noao6HHx BHHHOieHHSfx BO H36e>KaHHe noBxopcHMH 6yaeM B xaxmoM ox- 
a&abHOM oiyHae npe^nojiaraxb, hxo, roBopa o hhcxchhoh Be.xiiMHHe ayr turn npa- 
MHx H Bbipaxcaa ee b rpa^ycax vum aacrax, mbi oxHOCHxejibHo ayr 6yfleM roBopnxb 
0 xaxHx aacxax, Koxopax b oxpyxcHOCXH 6ojibuioro xpyra 
coaepxcHxca 360, a oxHocHxe.nbHo npaMux — o xaxHx, 
xaxMX B anaMCxpe xpyra co^epxcHXca 120. 

Tenepb, xax xax na aepxexce b abc ayra AZ h 
AE 6o.abiuHx xpyroB BOHcaHw sbc apyrae, Z© h EB, 
nepecexaiomHeca apyr c apyroM b xoaxe H, xo 
oxHOiucHHC npaMoii nofl yflBoeHHOH ayroH ZA x npaMoii 
nofl yflBoeHHoii AB cxjiaflWBaexca h 3 oxHOuiCHHa npaMoii 
nofl yflBoeHHoii ©Z x npaMOH noa yaBocHHOH ©H h 
oxHomcHHa npaMoii noa yaBOCHHOH HE x npaMOM noa 
yaBOCHHOH EB. Ho yafiocHHaa ayra ZA paana 180 
rpaaycaM, a cxoamaa noa Heft npaMaa — 120 aacxaM, 
yaBocHHaa *e ayra AB b cooxbcxcxbhh c npHHaxMM HaMH oxhouichhcm 11 x 
83 paBHa 47;42,40 rpaaycaM, a cxoamaa noa Heft npaMaa — 48;31,55 aacxaM. 
M aaaee, yaBoenHaa ayra HE paBHa 60 rpaaycaM, a cxoamaa noa Heft npaMaa — 
60 aacxaM, yaBoennaa xce ayra EB paana 180 rpaaycaM, a npaMaa noa neft — 
120 aacxaM. CaeaoBaxeabHo, ecan h3 oxHomenna 120 x 48; 31,55 mh BBiaeaHM 
oxHomeHHe 60 x 120, xo ocxanexca oxHomeHHe npaMoft noa yaBoennoft ayroft 
Z© X npaMoft noa yaaoeHHoft ©H, a hmohho 120 x 24; 15,57. VaBoenHaa ayra 
Z© paBHa 180 rpaaycaM, a cxoamaa noa neft npaMaa — 120 aacxaM. 
CaeaoBaxcabHo, npaMaa noa yaBoennoft ayroft ©H paana 24; 15,57 xaxHM ace 
aacxaM. TaxHM oOpaaoM, yaaoennaa ayra ©H paana 23; 19,59 rpaaycaM, h 
caMa ayra ©H — npH6aH3HxeabHo 11;40 xaxHM *e rpaaycaM^^. 

Tenepb npeanoaoxcHM, axo ayra EH panna 60 rpaaycaM, a ace ocxaabHoe 
ocxaexca xaxHM xce. Toraa yaaoennaa ayra EH paana 120 rpaaycaM, a npaMaa 
noa neft — 103;55,23 aacxaM. QieaoBaxe.nbHo, ecnn mh onaxb h3 oxHomenna 
120 X 48;31,55 BHaejiHM oxHoraenHe 103;55,23 x 120, xo ocxanexca oxHomcHne 
npaMoft noa yaaoennoft ayroft Z© x npaMoft noa yaaocHHoft ©H, x.e. oxHomenHe 
120 X 42; 1,48. Ho npaMaa noa yaaoennoft ayroft Z© cocxaanaex 120 nacxeft. 
Toraa npaMaa noa yaaoennoft ayroft ©H 6yaex paana 42; 1,48 nacxaM, n, 
cjieaoBaxe.xbHo, yaaoennaa ayra ©H paana 41;0,18 rpaaycy, a ayra ©H paana 
20;30,9 xaxHM xe rpaaycaM, nxo h xpeOoBaaocb aoxaaaxb. 

Bhhhcxhb xaxHM xe o6pa30M MHcaoBue aHanenna paaannnHx ayr, mh 
cocxaBHM xa6.XHay ajia 90 rpaaycoB oanoro xBaapanxa, coaepxamyio nncjiOBHe 
Be.XHnHHu ayr, noaoOnHx npeaaiaymHM. Ta6jiHu,a axa xaxoBa^*. 



Pmc. 1.15 


' 15. Ta6aHua CKnonenifft 

Cm. c. 32 

16. O apeMenax aocxoaa a npaMoft c(|)epe 

Tenepb cjieayex onpeaejinxb ancnoaHe BeanannH ayr paanoaeHcxaeHHoro 
xpyra, oopaayeMHx npn nepecenennH ero c xpyroM, npoaeacHHHM nepea ero 
no.xKx:H H aaaannyio xonxy na naxjionnoM xpyre. TaxHM oOpaaoM mh noaynnM 
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1.16- O apejnenax aocxoda a npsiMOu c(pepe 


ayra 

ayra 

ayra 

Kpyra nepea ce- 


xpyra nepea ce- 


Xpyra nepea ce- 


peAMHbi aoAnaK. 
COSBCSAMM 

MepMAMaua 

peAMHbi soAMax. 
C03Be3AMM 

• MepMAMaHa 

peAMHbi aoAMax. 
C03Be3AMM 

MepMAMana 

r 

0°24' 16” 

31° 

12° 1-20" 

61° 

20° 42' 58" 

2 

0 48 31 

32 

12 22 30 

62 

20 55 24 

3 

1 12 46 

33 

12 43 28 

63 

21 7 21 

4 

1 37 0 

34 

13 4 14 

64 

21 18 58 

5 

2 1 12 

35 

13 24 47 

65 

21 30 11 

6 

2 25 22 

36 

13 45 6 

66 

21 41 0 

7 

2 49 30 

37 

14 5 11 

67 

21 51 25 

8 

3 13 35 

38 

14 25 2 

68 

22 1 25 

9 

3 37 37 

39 

14 44 39 

69 

22 11 1 

10 

4 1 38 

40 

15 4 4 

70 

22 20 11 

11 

4 25 32 

41 

15 23 10 

71 

22 28 57 

12 

4 49 24 

42 

15 42 2 

72 

22 37 17 

13 

5 13 11 

43 

16 0 38 

73 

22 45 11 

14 

5 36 53 

44 

16 18 58 

74 

22 52 39 

15 

6 0 31 

45 

16 37 1 

75 

22 59 41 

16 

6 24 1 

46 

16 54 47 

76 

23 6 17 

17 

6 47 26 

47 

17 12 16 

77 

23 12 27 

18 

7 10 45 

48 

17 29 27 

78 

23 18 11 

19 

7 33 57 

49 

17 46 20 

79 

23 23 28 

20 

7 57 3 

50 

18 2 53 

80 

23 28 16 

21 

8 20 0 

51 

18 19 15 

81 

23 32 30 

22 

8 42 50 

52 

18 35 5 

82 

23 36 35 

23 

9 5 32 

53 

18 50 41 

83 

23 40 2 

24 

9 28 5 

54 

19 5 57 

84 

23 43 2 

25 

9 50 29 

55 

19 20 56 

85 

23 45 34 

26 

10 12 46 

56 

19 35 28 

86 

23 47 39 

27 

10 34 57 

57 

19 49 42 

87 

23 49 16 

28 

10 56 44 

58 

20 3 31 

88 

23 50 25 

29 

11 18 25 

59 

20 17 4 

89 

23 51 6 

30 

11 39 59 

60 

20 30 9 

90 

23 51 20 


Bbipa^eHHiiie b paBHoaeHCTBCHHHx BpeMeHHbix rpaaycax BpeMena npoxo;KAeHH5i 
Hepea nanyaeHHHii xpyr oxaejibHiax MacTCH xpyra, npoxoflamero nepea cepeanHW 
aoflHaKajibHHx coaBcaflHH, o;iHHaKOBiiie ajih bccx MecxHocreH, a xaxxce [BpeMena 
npoxoxacHHH] nepea ropHaoHx b npsMOH c4)epe BCJieacxBHC xoro, hxo xojibxo 
B 3XOM cnyMae ropnaoHx npoxoflHx nepea nojiiocH 
paBHOfleHCXBCHHoro Kpyra^®. 

HaMepxHM CHosa BbimeyKaaaHHyio (^Hiypy [pnc. 1.16]. 
nycxb onaxb 6yaex jiaaa ayra EH HaxjioHHoro xpyra, 
Koxopyio Mbi Ha<iaaa BoabMCM paBHOM 30 rpaaycaM, 
a xpwyexcH onpeaejiHXb ayry E© paBHoaeHcxBCHHoro 
xpyra. 

Ha xoM xe ocHOBaHHH, hxo h Bbime, oxHomcHHC 
npaMoii noa yaBocHHoii ayroii ZB x npflMoii noa 

yaBOCHHOH ayroH BA cxjiaaHBaexcfl na oxHomcHHfl 
npaMoii noa yaBoennoH ayroii ZH x npsfMoii noa 

yaBOCHHOH ayroii H© h oxHomcHns npsfMoii noa 
yaBOCHHoii ayroii ©E x npHMoii noa yaBOCHHoii ayroii 
EA. Ho yaBOCHHafl ayra ZB pasna 132; 17,20 rpaaycaM, a cxoamaa noa neii 
npsMaa — 109;44,53 HacxHM. VaBocHHaa jxe ayra AB paana 47;42,40 rpaaycaM, 
a npaMaa noa neii — 48; 31,55 nacxaM. flaaee, yaBoennaa ayra ZH paana 





1.16. O epeMBHOX eocxoda e npsiMOU cipepe 


33 


156,-40,1 rpaaycaM, a npaMasf noa hch — 117;31,15 aacxaM, yaBoeHnaa xe 
;iyra H© paBHa 23; 19,59 rpaAycaM, npaMaa xe nofl hch — 24; 15,57 aacraM. 
C;ieAOBaTe;ibHo, ecjin h3 OTHomcHHa 109;44,53 k 48;31,55 BHmejiHM oxHomeHne 
117;31,15 K 24;15,57, xo y nac ocxaHCxca oxHomcHHC npaMOH noa yABocHHon 
Ayroii 0E k npaMOH noA yABOCHHOH Ayroii EA, a hmchho oxHomcHHC 54;52,26 
K 117;31,15. 3 xo oxHomcHHC 6yAex xaxHM xe, xax oxHomcHHc 56;1,53 k 120. 
YABOCHHaa Ayra EA pasHa 180 rpaAycaM, cxoamaa xe noA hch npaMaa — 
120 aacxaM, h, cjiCAOBaxcAbHO, npaMaa noA yABocHHon AyroH ®E paana 
56; 1,53^* xaKHM xe aacxaM. HoaxoMy yABoennaa Ayra 0E paana npnOAHSHxejib- 
Ho 55;40 rpaAycaM, a caMa Ayra ©E — 27;50 rpaAycaM. 

IlpeAnoAOXHM xenepb, axo Ayra EH pasna 60 rpaAycaM, xax axo npn 
ocxa.xbHOM HeH3MeHHOM yABoeHHaa Ayra ZH cxanex pasHOH 138;59,42 rpaAycaM, 
a cxoflmasf noA neii npaMaa — 112;23,56 aacxaM, yABoennaa xe Ayra ©H — 
41;0,18 rpaAycaM, npaMaa xe noA nen — 42;1,48 aacxaM. CACAOBaxeAbHO, 
ecjiH H3 oxHomenna 109;44,53 k 48;31,55 BHACAHXb oxHomenne 112;23,56 k 
42; 1,48, xo ocxanexca oxHomenne npaMon noA yABoennoH Ayron ©E k npaMon 
noA yABoeHHoii EA, x.e. 95;2,40 k 112;23,56, axo paBHocitxbHo oxHomenHio 
101;28,20 K 120. Ho cxoamaa noA yABoennoH Ayron EA npaMaa pasna 120 
aacxaM. Snaanx, npaMaa noA yABoennoil Ayron ©E 6yAex paBna 101;28,20 
xaKoii xe aacxn, yABoennaa xe Ayra ©E cocxaBHx npnOAHanxeAbno 115;28 
rpaAycoB, caMa xe Ayra ©E — 57;44 rpaAycoB^^. 

MxaK, noKaaano, axo nepaaa ABCnaAuaxaa aacxb xpyra, npoxoAflmero aepea 
cepeAHnu BOAHanaAbnux co3Be3AHH, naannaa ox xoaxn secennero pasno- 
AencxBna, HMeex oaho h xo xe speMa BOCxoAa c 27;50 rpaAycaMn 
pasnoAencxBennoro xpyra, Bxopaa xe ABcnaAuaxaa aacxb — c 29;54 rpaAycaMn, 
h6o noKaaano, axo o6e onn BMecxe cooxBeTCXByKvr 57;44 rpaAycaM. OaesHAno, 
axo xpexba ABenaAuaxaa aacxb 6yAex hmoxb OAnnaxoBoe speMa BOcxoAa c 
AonoAnaromHMH ao KsaApanxa 32; 16 rpaAycaMn, xax xax secb xsaApanx 
naKjionnoro xpyra nMeex oAnnaxoBoe spcMa BocxoAa c cooxBexcxsyiomnM eMy 
KBaApanxoM paBnoACncxsennoro xpyra, h6o onn aaKAioaenw MexAy xpyraMn, 
npoxoAHmuMn aepea noAiocw paBnoAcncTBennoro xpyra. 

TaxnM o6pa30M, CACAys yKaaannoMy MexoAy, mh BbiancAHAn aab xaxAoro 
ACcaxnrpaAycnoro oxpeaxa naicAonnoro xpyra Ayra paBHOAencxBennoro xpyra, 
nMeK}iAne c nnM OAnnaxoBoe BpeMa bocxoaa. Mu CACAaAn axo no xon npnanne, 
axo AAa Ayr c MenbmnM ancAOM rpaAycoB mh ne 6yAeM nMexb cymecxBennHx 
oxAnann ox pasHOMepnoro Boapacxanna paanocxeii. Mh yxaxeM axn Aym, 
axo6H Moxno 6hao onpcACAnxb Bpena, b xoxopoe xaxAaa na nnx npoxoAnx 
aepea MepnAnan, xax mh cxaaaAH, AAa Bcex Mecxnocxen n aepea ropnaonx b 
npaMOH c(J)epe, saas naaaAO ACCaxnrpaAycnnx oxpeaxoB b xoaxe Becennero 
pasnoAencxBna. 

Hxax, nepBHH oxpeaox coAcpxnx 9;10 BpcMennux rpaAycoB, Bxopoii 9;15, 
xpexnn 9;25. TaxnM oOpaaoM, aab nepBoii ABenaAi^axon aacxn noAyaaexca 
BMecxe 27;50 speMennHx rpaAycoB. MexBepTHH oxpeaox coAcpxnx 9;40, naxHn 
9;58, mecxoH 10;16 BpeMennnx rpaAycoB; xaxnM oOpaaoM, Bxopaa ABenaAuaxaa 
aacxb nMeex 29;54 speMennnx rpaAycoB. CeABMon oxpeaox coAcpxnx 10;34 
BpeMennHX rpaAycoB, BocbMoii 10;47, AeBaxun 10;55; xax axo onaxb y xpexben 
ABenaAuaxoH aacxn npn xoaxax coAnuesopoxa noAyaaexca 32; 16 BpeMennnx 
rpaAyca, a AAa Bcero xBaApanxa — cooxBexcxBenno 90 rpaAycoB. 

5cno, axo AAa ocxaAbnnx XBaApanxoB Becb nopaAOx oxasHBaexca xaxnM 
xce, n6o aab xaxAoro na nnx see nponexoAnx OAnnaxoBHM oOpaaoM, nocxoAbxy 
MH npeAnoAaraeM c(J)epy npaMon, x.e. paBnoAcnexsennHii xpyr ne nMeioninM 
nnxaxoro naxAona x ropnaonxy’^. 

2 K. IlTaneMeft 
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11.1. 06 oCui/iM noMxenuu odumaeMOu mcmu SeMjiu 


Kuma II 


1. 06 o6iiteM nojioxeHHM o6MTaeMOH nacTH Scmjim 

Ilocne Toro xax b nepeoH xanre aroro coHHHeHHB mbi hsjioxhjih BKparue 
Heo6xoflHMHe CBeflCHHSf oTHocHTCJibHO noJioxeHHsi BcejieHHOH, a Taxxe Bce to, 

HTo oTHocHTCfl K opaMOH c(t)epe H BBiiaeTCfi nojiesHBiM arsf TcopeTHaecKoro 
paccMOTpcHHSf, MH nonbiTacMca b AanbaenmeM paccMorpcTb see, axo npoHcxoanx 
B HaKJioHHOH c4)epe, onaxb nanaraa tojibko HaH6o;iee cymecTBCHHoe h, 
HaCKOabKO B03M0XH0, nOHSTHO. 

Hrax, TO, mto Boo6me nyxHo paccMOTpexb npeflBapHxejibHO, aaxjiKmaerca 
B cjieayiomeM. Ecjih paaaeJiHXb Scmjiio paBHOflCHCTBeHHHM xpyroM h xaxHM-;iH6o ss 
H3 xpyroB, npoxoaaii(Hx qepea ero no^nocu, aa aexHpe aacTH, to B&THaaaa 
o6HTaeMOH aacra SeMaa npa6;ia3HTe;ibao aaxjiioaeaa b oahom a3 AByx ceBepatix 
fleaeaaa*. 3 to ;iyame Bcero yflcaaxb b oraomeaaa mapoxH Mecra, x.e. 
npoxajxeaaocTa ot loxcaoa xoaxa b ccBcpaoM HanpaB;ieaaa, ecjia yaecxb, axo 
BO BpeMfl paBaoAeacTBaa no;iyAeaabie xeaa raoMoaoB Bcaae o6pameabi x ccBcpy 
a aarae x rory. ITo Ao;iroTe xe, x.e. npoxaxeaaocxa c Boexoxa x aanafly, axo 
o6bflcaflexca xcm, axo oaaa a xe xe aaxMeaaa, a npexfle Bcero ;iyaabie, 
aa6;iK)AaeMbie oaaoBpeMeaao xaxenxMa xpai^aax Bocxoaaux a xpaiiaax 
aanaaabix aacxea o6axaeMOB aacxa SeMjia, (J)aKcapyioxcfl [b MccxaoM BpeMeaa] 
paabme ajia noaaaee ae 6o;iee acM aa ABeaaAuaxb paBaoAeacxBeaabix 
aacoB^, a xaxAaa aexBepxaa aacxb SeMna cooxBexcxByex ABcaaaAaxaaacoBOMy 
npoMcxyxxy [BpeMeaa], a6o oaa oxipaaaaaBaexcH oaaoa no;iyoxpyxaocxbio 
paBHoaeacxBeaaoro xpyra. ^xo xe xacaexca aeo6xoAaMHX a;ih paccMoxpeaaa 
aacxaocxea [xapaxxepa^iomax aaxjioaayio c<J)epy], xo b a3;iaraeMOM co- 
aaaeaaa, noxajiyii, aaado;iee npaeMjieMbiM 6bijio 6bi paccMoxpexb xapaxxepabie 
oco6eaaocxa xaxaoro a3 ceBepaux xpyroB, napanjiejibabix axBaxopy, a xaxxe 
aaxoASfiaaxcH Mexay aaMa o6axaeMbix aacxea. K aacjiy axax xapaxxepabix 
oco6eaaocxeB oxbochxch: paccxoHaae ox ropaaoaxa no;iK)coB nepBoro ABaxeaaa 89 
He6ecHoa c(J)epH^ a.xB xe paccxoHaae ox paBaoAeacxBeaaoro xpyra xoii xoaxa, 
xoxopaa aaxoAaxcH npsMO aafl rojiOBoii, asMepeaabie no nonyAeaaoMy xpyry^; 
ecjiB Conaue 6uBaex npxMO aafl rojioBoa, xo xoraa a cxojibxo paa axo Moxex 
cxyaaxbca; xaxoBO oxaomeaae x fljiaae raoMoaa Benaaaa nonyaeaBbix xeaea 
B ahb paBaoAeacxBaa ana conaaeBopoxoB; xaxoBO pasnaaae b npoAonxaxejib- 
aoexa aaa6onbmax ana aaaMeabmax naea no cpaBaeaaio c naxMa paaao- 
neacTBaii; a xaxxe Bce npyroe, xacaiomeecsi noexeneaaoro yBenaaeana a 
yMeabmenaa [npononxaxenbaocxa ] ana a aoaa. Ciona xe oxaocaxca 
onaoBpeMeaabie Boexonbi a saxoau aacxed paBaoneacxBeaaoro a aaxnoaaoro 
xpyroB, a xaxxe xapaxxepabie oco6eaaocxa a Benaaaabi yrnoB, o6pa3yeMbix 
ocaoBabiMB 6onbmaMa xpyraMa. Bce axo 6yaex paccMoxpeao aanee. 



II.2. 06 onpedeMHuu dye eopusoHma no sejiuHUHe naudojibiuezo dmi 
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2. O TOM, KaK no sa^aHHoif BenHnMHe HaH6ojibmero ahs 
onpeaeJiaiOTCH ayrn ropMSOHTa, 

OTcexaeMue pasHOAeHCTBeHHbiM h HaKnoHHUM xpyraMM 

B KanecTBe o6inero npnMepa BOSbMeM napajuiejibHbiH paBHOAencTBenHOMy 

90 Kpyr, npoBeAeHHbiH nepea Poaoc, rae Bbicora nonK)ca cocraBnacT 36 rpaaycoB, 
a HaH6MbiiiHH ACHb coflepxHT 1416 paBHOfleHCTBeHHHx aacoB. Ilycrb ABFA 
[pnc. 2.1 ] 6yAeT no.TyAeHHbiH xpyr, BEA — Bocroanaa nonyoKpyxHOcrb 
ropH30HTa, AEF — nojiyoKpyxHocxb paBHOAencTBCHHoro 
Kpyra h Z — ero ioxhuh nojiioc. IIcwioxhm xaKxce, axo 
na Kpyre, npoxoaaineM aepea cepeaHHbi aoanaKanbHbix 
cnaBcaaiai, Toaica aHMHero (xuinneBopora dyaer Bocxoanxb 
B H^. Ha npoxoaaineM aepea Z h H xpyre BoabMeM 
KBaapaHT ZH0. Hycrb cnaaana aana BejiHanna HaH6onb- 
mero ana, h Tpe6yeTca onpeaejinxb BejiHanny [cootbct- 
CTByromeii eft] aym ropnaoBTa. 

Tax Kax BpameHHe cct)epbi coBepmaerca Boxpyr 
nonKx:oB paBHoaeHCTBeHHoro xpyra, to acHo, axo xoaxH 
H H 0 B oaHO H to *e BpeMa nonaayx na nojiyaeHHwft 
xpyr ABFA h axo BpeMa ox Bocxoaa xoaxH H ao MOMeHxa, 
xoraa ona naa SeMaeft paaaejinx nonoaaM He6o, onpeaenaexca ayroft 0A 
paBHoaeHcxBeHHoro xpyra. BpeMa *e ox aeneHHa nononaM He6a noa SeMaeft 

91 ao BOCXoaa onpeaeaaexca ayroft F0. OxcK)aa caeayex, axo npoaoa*HxeabHocxb 
ana onpeaeaaexca yaBoeHHOft ayroft 0A, a HoaH — yaBoeHHoft ayroft F0, h6o 
Bce napaajieabHwe xpyni, xpoMe HaxoaxmHxca uejiHxoM naa naH noa SeMaeft, 
aeaaxca noayaeHHUM xpyroM nonoaaM. 

Ha ocHOBaHHH axoro ayra E0, npeacxaBaaK)maa co6oft noaoBHHy paaHocxn 
Meacay npoaoaacHxeabHocxbX) HaH6oabmero Ban HaBMeHbmero ana b npo- 
aoaacBxeabHocxbX) paBHoaeHcxBeHHoro asa, 6yaex na yxaaaHHoft napaaaeaa 
paBHa 11/4 aacy, Baa *e 18;45 BpeMeHHWM rpaaycaM. flonoaneBBe *e 0A ao 
aexBcpxB xpyra 6yaex paBHo 71; 15 xaxoMy rpaaycy. Tenepb na ocHOBaHBB 
aoxaaaHHoro Bbime, ecaa b axe ayrn AE b AZ 6oabmBX xpyroB Bnacanbi ase 
apyrae, EB a Z0, nepecexaKJmaeca b xoaxe H, xo oxHomeHae npaMoft noa 
yaBoeHHoft ayroft 0A x npaMoft noa yaBoeHHoft AE cxaaabiBaexca aa oxHomeHaa 
npaMoft noa yaBoeHHOft 0Z x npaMoft noa yaBoeHHoft ZH a oxHomeaaa npaMoft 
noa yaBoeaaoft HB x npaMoft noa yasoeaHoft BE. 

Ho yaBoeaaaa ayra 0A cocxaBJiaex 142;30 rpaayca, a cxoanjaa noa aeft 

92 npaMaa — 113;37,54 aacxeft. VaBoeaHaa AE cocxaBnaex 180 rpaaycoB, a 
npaMaa noa Heft — 120 aacxeft, yaBoeaaaa ayra 0Z xax*e paaaa 180 rpaaycaM, 
a npaMaa noa Heft — 120 aacxaM. VaBoennaa ZH paaaa 132; 17,20 rpaaycaM, 
a npaMaa noa neft — 109;44,53 aacxaM. CjieaoBaxenbao, ecjia aa oxaomeaaa 
113;37,54 x 120 BHaejiaxb oxaomeHae 120 x 109;44,53, xo y aac ocxaaexca 
oxaomeaae npaMoft noa yaBoeaaoft HB x npaMoft noa yaBoeaaoft BE, a aMeaao 
103;55,26 x 120. HpaMaa, cxoantaa noa yaBoeaaoft ayroft BE, panaoft aexBepxa 
xpyra, cocxaBax 120 aacxeft, a, oieaoBaxejibao, npaMaa noa yaBoeaaoft HB 
6yaeT paaaa 103;55,26^ xaxaM *e aacxaM, xax axo yaBoeaaaa ayra HB 6yaex 
npaOnBaaxejibao paaaa 120 rpaaycaM, a caMa ayra HB — xaxaM xe 60. 
CneaOBaxejibBO, aa ocxaioniyKKa ayry HE npaaexca 30 xaxax rpaaycoB, xaxax 
B xpyre ropaaoaxa coaepxaxca 360. 3to a xpe6oBajiocb aoxaaaxb^. 



Pmc. 2.1 
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11.3. 06 onpedeMHuu eucottm nojuoca 


3. O TOM, KaK npH rex *e npeanojioxeHHax 
onpeaejiaerca Bucora nojiioca, m o6paTHo 

riycTb onaxb nSBecTHa xa xe BCJiHaHHa [HaH6o;ibmero ana], h xpe6yexca 
onpeaejiHXb Bwcoxy noJiioca, x.e. ayry BZ ncwiyacHHoro xpyra. Toma aa xom 
xe caMOM aepxexe [pac. 2.1 ] oxHomeHue npaMoa noa yaBOCHHon ayron E© 
K npaMOH noa yaBOCHHoli ayroii ©A cocxaBHXca h 3 oxHomeHaa npaMoif noa 
yaBoeHHoa ayroa EH k npaMoa noa yaBoeaaoa HB a oxHomenaa npaMoa noa 
yaBocHHOB BZ K npaMoa noa yaBoeanoB ZA. Ho yaBoeaaaa ayra E© cocxaBaaex 
37;30 rpaaycoB, a cxoamaa noa aeii npaMaa paaaa 38;34,22 aacxaM. VaBOCHHaa 
xe ayra ©A cocxaBaaex 142;30 rpaayca, a npaMaa noa hcb — 113;37,54 
aacxea. TaxaM xe o6pa30M yaBoeaaaa ayra EH paaaa 60 rpaaycaM, a npaMaa 
noa aea 60 aacxaM; yaBoeaaaa ayra HB pasaa 120 rpaaycaM, a cxoamaa noa 
aea npaMaa — 103;55,23 aacxaM. CjieaoBaxejibHo, ecaa b 3 oxHomcHaa 38;34,22 
K 113;37,54 BbiaeaaM oxHomeHae 60 k 103;55,23, xo b ocxaxxe noayaaxca 
oxHomcHae npaMoa noa yaBoeaHoa ayroii BZ k npaMoa noa yaBoeaaoa ZA, 
paBHoe npHOaasaxejibHo oxHomeaaio 70;33 nacxea k 120. Ho npaMaa noa 
yaBoeaaoa ayroii ZA panaa 120 nacxaM. Caeaosaxejibao, npaMaa noa yaBoeaaoa 
BZ paaaa 70;33 raxaM xe aacxaM. Saanax, yaBoeaaaa ayra BZ 6yaex paaaa 
72 ;1 rpaaycaM, caMa xe BZ — npaOjiaaaxejibao 36 rpaaycaM. 

06paxao. Ilycxb aa xom xe caMOM aepxexe [pac. 2.1] aaaa noayaeaaaa 
b3 aaOaioaeBBB ayra BZ Bucoxbi noaioca, paaaaa 36 rpaaycaM, a aaao aafixa 
paaaocxb Mexay BaaeoabmaM aaa aaBMeabmaM aneM no oxBomeaBio x 
paBBoaeacxBeBBOMy, nauMa caoBaMa, yaBOCBayio ayry E©. Toraa aa ocaoBaaaa 
xoro xe caMoro oxaomeaae npxMO^ noa yaBoeaaoil ayroii BZ x npaMoil noa 
yaBoeaaoil BA cocxaBaxca aa oxBomenaa npaMoil noa yaBoeBaoil ZH x npsMoil 
noa yaBoeaaoil H© a aa oxBomenafl npsMoiK noa yaBoeaaoil ©E x npaMoil 
noa yaBoeaaoil EA. Ho yaaoeaBaa ayra ZB cocxaBaaex 72 rpaayca, npaMaa 
noa aeil paaaa 70;32,3 aacxaM, yaBoeaaaa ayra BA paaaa 108 rpaaycaM, a 
npaMaa noa aeil — 97;4,56 aacxaM. Aaaee, yaBoeaaaa ayra ZH paaaa 132;17,20 
rpaaycaM, a npaMaa noa Hcil — 109;44,53 aacxaM, yaBoeaaaa xe ayra H© 
paaaa 47;42,40 rpaaycaM, a npaMaa noa neil — 48;31,55 aacxaM. 

CaeaoBaxe;ibBo, ecjia b3 oxBoraenaa 70;32,3 x 97;4,56 Bbiae;iHM oxBomeane 
109;44,53 x 48;31,55, xo y aac ocxaaexca oxaomeaae npaMoil noa yaBoeaBoil 
©E X npaMoil noa yaBoeaaofi EA, a aMeaao oxaoraeaae 31;11,23 x 97;4,56. 
Ho xax xax axo oxBomeane npaO^BsaxeabBo paBao oxaomeaaK) 38;34 x 120, 
a npaMaa noa yaBoeaaoil ayroii EA paaaa 120 aacxaM, xo nojiyaaxca, axo 
npaMaa noa yaBoeaBoil ayroii E© paaaa 38;34 xaxaM xe aacxaM. TaxaM 
o6pa30M, yaBoeaaaa ayra E© 6yaex pasaa npa6aB3Bxe;ibBo 37;30 rpaaycaM, 
ajia 21/2 paBBoaeacxBeBBbiM aacaM. 3xo a xpe6oBaaocb aoxaaaxb. 

Ha ocaoBaaaa xoro xe caMoro onpeaejiaxca a ayra EH ropaaoaxa, xax 
xax aaaaao oxaomeaae npaMoil noa yaBoeaaoil ayroii ZA x npaMo^ noa 
yaBoeBBoil AB, CKjiaaMBaiomeecH b3 saaaaaoro oxaomeaaa npsMo^ noa 
yaBoeaBoil Z© x npsMO^ noa yaBoeanoil ©H a b3 oxBomenaa npaMoa noa 
yaBoeaBoil HE x npxMoil noa yaBoeanoil EB. TaxaM o6pa30M, ecaa EB aaaa, 
TO cxaaex aaBecxBoil a Beaaaaaa EH*. 

OaeBBaao xaxxe, axo ecaa H ae xoaxa aaMaero coaaueBopoxa, ao 
xaxoe-aaOyab apyroe b 3 aeaeaail xpyra, npoxoaamero aepea cepeanabi aaaxoB 
aoaaaxa, xo xaxaaa b 3 ayr E0 a EH onpeaeaaxca aa xex xe ocaoBaaaax, 
xax xax b xaSaape cxaoaeaad mm noMecxaaa ayra noayaeaaoro xpyra. 
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OTceKacMHe na paBHO/ieHCTBCHHOM xpyre Ka^uM aejiCHHCM Kpyra [npoxo;ifl- 
mero] nepea cepe;iHHH SHaKOB soAHaKa, x.e. aHajiorHHHwe Ayre H©'^. 

OxcioAa cjicAyex xaK*e, mxo xohkh Kpyra «iepe3 cepcAHHH snaKOB soAHaKa, 
oxccKacMHe xcm xe caMHM napajuiejibHUM KpyroM, x.e. OAHHaKOBO oxcxoHmne 
ox KaKOH-.nH6o xowKH co./iHueBopoxa, oxccKaiox Ha ropwaoHxe OAHHaKOBwe Ayra, 
pacnoAoxccHHHe b xy *e cxopoHy ox paBHOACHcxBeHHoro xpyra. Ohh ahiox 
OAHH aKOByio npoAO.n*HxeAbHOCXb cooxBexcxByiomHx 
AHCH H HOHCH. BmCCXC C 3XHM AOXaSAHO, HXO XOHKH, 
pacno.noxceHHbie na OAHHaxoBux napaAACJiax, x.e. 

OAHHaKOBO oxcxoaiAHe ox oahoh h xoh jKe paBHo- 
ACHCXBeHHOH XOHKH, o6pa3yiOX no o6e CXOpOHH 
paBHOACHCXBeHHoro Kpyra paBHue MexcAy co6oh 
A yra ropH30Hxa h naKpecx paBHue Apyr Apyry nacxH 
cyxoK pasHoro HaHMenoBaHHa'®. 

B caMOM Ae.ne, ecjiH na npnjioxceHHOM qepxexce 
[pHC. 2.2 J MW B03bMeM xoHKy K, B KOxopoH Kpyr, 
paBHwii H napaA.neAbHHH Kpyry, npoBOAennoMy 
nepea H, nepeceKaex noAyKpyr BEA ropnaonxa, h 
npoBOACM oxpeaKH HA h KM napaAAeAbHux 
KpyroB, OHOBHAHO, paBHbie H npoxHBonoAoxcHwe APyr Apyry, a aaxew nepea 
K H ceBepHHH noAioc npoBOACM nexBepxb [ 0 Kpy*H 0 CXH ] NK2, xo Ayra ©A 
6yACx paBHa Ayrc SF, xax xax o6e ohh noAo6Hw AyraM AH h MK, h 
ocxaromaaca Uyra 1 E© 6yAex pasna ocxaiomeHca [Ayre] ES. Takhm o6pa30M, 
noAy>jaK)xca aba oahhakobo pacnoAoxceHHwx xpeyroAbHHKa EH© h EKS c 
COOXBCXCXBeHHO pABHWMH CXOpOHAMH E© H ES H H© H K2. Ka*AWH H3 yXAOB 
npH © H 2 npaMOH, xak axo ocHOsaHHe EH 6yAex paBHO ochobahhio KE^^ 



4. O XOM, KaK BUHHCAaexcH, TAe, Koraa h kbk nacxo 
Co.nHi;e 6biBaex npaivio hba poaoboh 


ripH noMoiAH npHBeACHHHx AaHHbix aenco bwhhcjihxb, rAC, koxaa h kbk 
qacxo CoAHue 6HBaex npaMO haa poaoboh. flencxBHxeAbHo, ohobhaho, hxo a-'ih 
xoHOK, HaxoAaiAHxca na napaAAeaax, oxcxoamnx ox paBHOAencxBeHHoro Kpyra 
Aaaee, hom ha paccxoaHne, paBHoe paccxoaHHio xohkh aexHero coAHu,eBopoxa, 
x.e. npH6AH3HxeAbHo 23;51,20 rpaAyca, CoAHne khkopaa He 6yAex npawo haa 

roAOBoii. jyjia xoHeK, naxoAaiAHxca kak paa Ha xakom paccxoaHHH, oho 6yAex 
(npaMO HAA roAOBoii] xoabko oahh paa bo Bpewa caMonS Aexnero coAHueBopoxa, 
a AAa xoaeK, AexcautHx na paccxoaHHH, MenbmeM yKaaaHHoro hhcaa rpaAycoB, 
CoAHue OKAxcexca npaMo haa roAOBOH abh paaa [b roAy]. CooxBexcxByiomee 
BpeMa ACPKO nOAyHHXb H3 npHBeACHHOH Bbime Xa6AHU,bI CKAOHCHHli. fleiiCXBH- 
XeAbHO, B3aB BO BXOpOM CXOA6ue Xa6AHnU HHCAO rpaAyCOB, HA Koxopoe 
paccMAxpHBaeMaa napaAACAb oxcxohx ox paBHOACHCXBeHHoro Kpyra (BHyxpn, 
KOHCHHO, [napaAACAH] AexHero xponHKa), mh noAynHM b cooxBexcxByiomeM 
Mccxe nepBoro cxoA6aa hhcao rpaAycoB nepaoro KBAApaHxa, noKaawBaiomee, 
HA CKOAbKO COAHUe OXCXOHX OX Ka}KAOH H3 XOHCK pABHOACHCXBHa DO 
HAnpABACHHIO K XOHKC AOXHCPO COAHUCBOpOXa, KOPAA OHO HAXOAHXCa npaMO HAA 
roAOBOH ana xohck, Aexamnx na yKaaaHHOH napaAACAH*^. 



3S 


11.5. 06 orriHomeHuu djiuHu dHOMom k twjiydeHHbiM 


5 . O TOM, KaK Ha OCHOSaHHH HSJIOXeHHOrO 
onpeAeJiaiOTCs OTHoiueHna raoMOHa k nojiyACHHUM reHSM 
B MOMCHTU paBHOAeHCTBHM M COJIHUCBOpOTOB 


ynoMflHyxHe Bbime OTHomeHHH tchch k raoMOHaM npome Bcero onpeaenHXb 
no saaaHHHM ajiHHaM ayr Mexay xponHnecxHMH KpyraMH, a xaKxe Mcxay 
ropnaoHxoM h nojirocaMH. 3 to mo^cho noKaaaxb cjieayiomHM o6pa30M*^. 

Hycxb ABFA — noayaeHHbiii Kpyr c ueHxpoM b E, a A — xonKa, aexamaa 
HenocpeacxBCHHo naa roaoBoft [pnc. 2.3 ]. IIpoBeaeM awaMCxp AEF h noa 
npflMbiM K HCMy yraoM b naocxocxH noayaeHHoro xpyra npoBcacM npaMyio 
FKZN, Koxopaa, onesHaHo, 6yaex napajuieabHOH o6mefi aHHHH nepeceacHHa 



Pmc. 2.3 


ropnaoHxa h noayaeHHoro Kpyra. 
H xax KaK Bca ScMaa no oxho- 
meHHio K c(i)epe Coanaa npeacxaB- 
aaexca xohkoh h ee ueHxpoM, xaK 
Hxo Hex pasaHHHa Mcacay aenxpoM 
E H BCpmHHOH FHOMOHa, XO B006- 
paSHM, HXO FE — FHOMOH, a 
FKZN — npaMaa, na Koxopyro b 
noaaeHb naaaKJx kohuu xchch. 
SaxcM aepea E npoBcacM nanpaa- 
aeHHa ayaeii b noaaeHb b aHH 
paBHOaeHCXBHH H coaHueBopoxoB. 
Hycxb paBHoaencxBeHHbiH aya 
6yaex BEAZ, [aya] b aenb aex- 


Hcro coaHucBopoxa — HE0K, a aHMHero — AEMN, xaK axo FK 6yaex xeHbio 


B aexHHH coaHucBopox, FZ — paBHoaencxaenHOH [xenbio], a FN — xchbio b 


SHMHHii coaHucBopoT, EcaH ayra FA, paBHaa xoh, Ha Koxopyio noaHHMaexca 
Haa ropH30HxoM ceaepHHH noaioc b 3aaaHHOM KaHMaxe, 6yaex, noaoacHM, paana 
36 xaKHM rpaaycaM, KaKHx b noayaeHHOM Kpyre ABF coaepacHxca 360, a 
Kaacaaa h 3 ayr ®A h AM pasna 23;51,20 rpaaycaM, xo hcho, axo noayaaromasfca 
B ocxaxKe ayra F0 6yaex paana 12;8,40, a bch ayra FM — 59;51,20 xaKHM 
ate rpaaycaM. TaxHM oOpaaoM, cooxBexcxayioniHe hm yraw, ecan noaoatHXb 
aexbipe npHMbix yraa pasHbiMH 360, 6yayx paaHbi: yroa KEF — 12;8,40, yroa 
ZEF — 36, yroa NEF — 59;51,20 xaKHM rpaaycaM. Ecan ate bshtb aa 360 
rpaaycoB ana apHMbix, xo yroa KEF Oyaex HMexb 24; 17,20 xaKHX rpaaycoa, 
yroa ZEF — 72, a yroa NEF paBHbiM oOpaaoM 119;42,40. CaeaoaaxeabHO, 


ecan OKoao npsMoyroabHHX xpeyroabHHKOB KEF, ZEF h NEF onnmeM Kpyra, 
xo cooxBexcxByioniaa npsMOH FK ayra 6yaex HMexb 24; 17,20 rpaayca, ayra na 
FE, aonoaHHiontaH ao noayoKpyxHocxM, 6yaex HMexb 155;42,40 xaKHX rpaaycoa; 
aaaee, ayra, cooxBexcxByiomaH FZ, pasHa 72, a FE — 108 xaKHM ate rpaaycaM. 
HaKOHeu, ayra, cooxBexcxByiomaH FN, paBHa 119;42,40 rpaaycaM, a cooxBex- 
cxByioniaa FE — aonoaHHioiaHM ao noayoxpyatHocxH 60; 17,20 rpaaycaM. TaKHM 
o6pa30M, aaa cxaraBaiomHx hx npsMbix no.nyHaexca, hxo FE 6yaex paana 
117;18,51 xaKHM rpaaycaM, KaxHx b FK 6yaex 25;14,43, aaaee FE — 97;4,56 
xaKHM rpaaycaM, KaKHx b FZ coaepxtHXCH 70;32,4, h, naKonea, FE — 60; 15,42 
xaKHM rpaaycaM, KaKHx b FN HMeerca 103;46,16. CaeaoBaxeabHo, ecan phomoh 
FE B3flxb 3a 60 nacxeli, xo ero xeHb b aexHHH coanpeBopox FK 6yaex HMexb 
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12;55, paBHoacHCTBCHHafl tchb FZ — 43;36 h tchb b 3hmhhh cojiHixcBopor 
FN — npH6;iH3HTejibHo 103;20 raxHC nacTH. 

TaKxe oiicBimHO o6paTHoe. Ecjih a^hiiI tojibko aaa KaKHx-HH6yab oTHomeHHSf 
H3 ynoMflHyxbix xpex, x.e. raoMOHa FE k 3xhm xcham, xo xcm caMbiM 6yayx 
AaHbi Bbicoxa nojiroca h paccxoflHHC Mcxmy xponaxaMH. 

101 fleiicxBHxenbHo, npH AByx aa^aHHux KaKHx-HH6yAb yr^ax npn E 6yaex 
aaaaH h xpexHH BCJieacxBHe xoro, mxo ayra ©A h AM paBHbi. OaHaKO paaw 
XOHHOCXH cooxBCxcxByiomHx Ha6aioaeHHH 3XH Be;iH»iHHbi*^ HyxHO yxaaaHHbiM 
Bbime cnoco6oM onpeaeasfxb HeaaBHCHMo, h6o oxHomeHHS ox6pacbiBaeMbix xchch 
K xHOMOHy He Moryx 6bixb onpeaeacHbi c xaxoH xce xohhocxbio BCJieacxBHC 
xoro, Hxo BpcMSf paBHoaeHcxBHS He flBaflexcfl caMo no ce6e onpeaeaeHHHM h 
B epmHHbi xeneii bo BpeMH 3HMHero coanneBopoxa xpyano paaaHHHMbi. 

6. nepeneHb xapaKxepHux oco6eHHocxeH oxaeabHux napaaaeaeii*^ 

TaKHM xe o6pa30M nocxynaeM h a-«fl apymx napajiaeaeii npH onpeaeaeHHH 
Hx xapaxxepHwx oco6eHHOCxeH. HaMeHeHHa HaicaoHCHHa [noaK)ca paBHoaencx- 
BeHHoro xpyra]'^ mm 6yaeM paaaHnaxb b cooxbcxcxbhh c npHpameHHeM 
HaH6oabniero ana na oany nexBepxb paBHoaeHcxBCHHoro naca (nxo Bnoane 
aocxaxoMHo). npe*ae neM nepeiixH k noapo6HocxflM, mw aaawM o6mee 
H3ao*eHHe h HanneM c napaaaeaH, HaxoaameHca noa caMUM paBHoaencxBeHHHM 
KpyroM, Koxopaa npH6aH3HxeabHO aaaaexca loacHOH rpaHHuen o6HxaeMoii 
aexBepxH SeMan. 

1. ToabKO Ha axoii napaaaeaH ocxaioxca Bceraa paBHUMH ahh h hohh, xax 
xax xoabKO aaecb Bce xpyrH na c^epe, napaaaeabHue paBHoaencxBeHHOMy, 
aeaaxca ropH30HxoM nonoaaM, xax uxo naxoaaniHeca naa SeMaeft hx aacxH 
noao6Hbi apyr apyry h paanu cooxBexcxBeHHUM aacxaM, cxpuBaioEaHMca noa 
3eMaeH, axo ne HMeex Mecxa hh aaa Kaxoi) apyroii mHpoxbi. /l^eiicxBHxeabHo, 
Beaae xoabxo oahh paBHoaencxaenniiiH xpyr aeaHxca ropH30HXOM nonoaaM. Ilpn 

102 npoxoacaeHHH Coanua aepea Hero ahh h homm aeaaioxca paBHbiMH aaa 
BocnpnaxHa, xax xax oh xoxe npHHaaae^xHX x ancay 6oabmHx xpyroB. 
OcxaabHbie napaaaeaH aeaaxca ropnaoHxoM na nepaBHbie aacxH, xax axo b 
o6HxaeMOM xanMaxe'^ naxoaaiiiHeca naa 3eMaeH oxpeaxH napaaaeaeii, pacno- 
aoa^eHHbix loxtHee, 6yayx Menbine Haxoaan^Hxca noa SeMaeii, axo aeaaex aenb 
6oaee xopoxxHM, aeM Hoab. 

Hao 6 opox, a-'ia 6 oaee ceBepHbix napaaaeaen hx oxpeaxH naa SeMaeii 6 yayx 
6 oabmHMH no Beananne h ahh 6 oaee npoaoa*HxeabHbiMH. 

3xoh napaaaeaH [x.e. axBaxopy ] cooxBexcxByiox xax*e xenn asyx 
HanpaBaeHHH. flaa naxoaaniHxca na Heii Coanne asaa^abi 6 biBaex naa roaoBoii, 
npoxoaa aepea nepeceaenna paBHoaencTBenHoro h naxaoHHoro xpyroB, h xoabxo 
xoraa Coanae aeanx He 6 o nonoaaM, moMOHbi He aaKyr xepeii. Ilpn npoxoacaenHH 
Coanua aepea ceaepnoe noayraapne xenn ox fhomohob Hanpasaenbi x lory, 
npH npoxoacaeHHH aepea loxtHoe — x ceaepy. H ecan B 3 Hxb fhomoh paBHbiM 
60 aacxflM, xenn ero bo apeMH aexHero h 3 HMHero coanueBopoxoB 6 yayx hmoxb 
npH 6 aH 3 HxeabHO no 261/2 xaxHx aacxeii. 

Mh roBopHM BooOn^e o xenax b noaaenb, xax xax ohh nnacM cymecxaeHHbiM 
He oxanaaioxca ox xeopexnaecxnx, xoxa paBHoaencxBHa h coanueBopoxH ne 
Bceraa coaepmaioxcH xoano b noaaenb. 

flaa xcHByuiHX noa paanoaeHcxBeHHbiM xpyroM npaMO naa roaoBoii Moryx 
oxaaaxbca CBexnaa, xoxopwe coBepmaiox cboh xpyroBpamenna no caMOMy 
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paBHoacHCTBCHHOMy Kpyry. Bee CBenuia 6yayT ana hhx BOCxoaaipHMH h 
aaxoaaipHMH, rax xax no;iK)CH c^pw 6yflyT pacnojioxcHH na caMOM ropHaoHxe. 
HHKaKoe H3 HHX He 6yAeT onHChreaTb ncwiHoro xpyra, epean napajuiejieii ne 
6yAeT HH Bceraa bhahmhx, hh Bceraa HeBHAHMBix h hh oahh no;iyaeHHHH xpyr 
He 6yAeT xojiiopoM**. 

PoBopax, Hxo aexamHe noa paBHOaencxBeHHHM xpyroM Mccxa Moryx 6i>ixb 
o6MxaeMHMH xax aoexaxoano yMepeKHue, nocKoabxy Co;iHae b hhx ne 
saaepxcHBaexca naa roaoBOH BCJieacxBne duexporo CBoero aBHxeHna no ninpoxe 
aepes xohkh paBHoaencxBHH, oxnero h aexo 6biBaex yMepcHHUM. B cannueBO- 
poxax OHO xaxxce ne cjihhikom yaaaaexca ox caMoii Bepxneii xohkh, xax axo 
H 3HMa He 6biBaex cypoBOH. OaHaxo KaKOBu xaM ycaoBHa o6HxaeMocxH b 
aeHCXBHxeabHOCxH, Mbi c yBepeHHocxbK) cxaaaxb ne moxccm. flencxBHxeabHo, ao 
Haexoamero BpeMeHH hhkxo eme h3 o6HxaxejieH Hameii aacxH Bceaennon xaM 
He 6bia, H xo, axo o hhx roBopHxca, aBaaexca 6oaee BepoaxHHM, aeM 
aoxaaaHHHM. Box Bce, axo moxho xpaxxo cxaaaxb o cBoftcxBax napaaaejiH, 
aeacameii noa paBHoaencxBeHHHM xpyroM. 

OxHOCHxeabHo apyrax napaaaejieii, Mexcay koxophmh, xax noaaraiox 
HeKoxopue, aamiioaaioxca o6HxaeMiiie aacxH Scmah, mh cxaxceM npeaBapnxejibHo 
Boodipe, axo6bi He noBxopaxbca npn paccMOxpeHHH xaxgxoH h3 hhx. A hmchho 
xaM Haa roaoBOH 6biBaiOx xe CBexuaa, Koxopue oxexoax ox paBHoaeHCXBCHHoro 
Kpyra na ayry, H3MepaeMyio no xpyry, npoxoaJimeMy aepea ero noaK)Chi, h 
paBHyio paccxoaHHKJ cooxBexcxByiomeH napaaaean ox paBHoaeHCXBeHHoro xpyra. 
flaaee, Bceraa bhahmiiim 6yaeT xpyr c noaiocoM, coBnaaaionmM c ceBcpHHM 
noaiocoM paBHoaencxBeHHoro xpyra, onHcaHHHH pacexoaHneM, paBHUM Bbicoxe 
ynoManyxoro noaioca. SaxaioaeHHbie b stom xpyre CBCxnaa Bceraa BnaHMbi. 
riocxoaHHO HeBHaHMbiM 6yaex xpyr, HMeiOEqHii noaioc b ioxchom noaKxe 
paBHoaeHCXBeHHoro xpyra h onneaHHUH xhkhm xce pacexoanneM, a aaicaioaa- 
roianeca BHyxpn Hero cBexnaa 6yayT Bceraa HeBHaHMbi. 

2 . Bxopaa napaaaeab — xa, jpin xoxopoii HaH6oabmHii aCHb cocxaaaaex 
121/4 paBHoaeHCXBeHHUx aacoB. Ona otctohx ox paBHoaenexaenHoro xpyra Ha 
41/4 rpaayca h npoxoanx aepea oexpoB Tanpo6aHy*®. 3xa napaaaeab xaxxce c 
xeHHMH aByx BHaoB, xax xax CoaHue Ha Heii xox^e aBaxg^bi 6biBaex naa roaoBOH. 
FHOMOHbi, Koraa oho naxoanxcH b cepeaHHe He6a, ne aaiox xcHeii, ecan 
paccxoHHHe Coanua ox xoaxn aexHero coanueBopoxa 6yaex paBHbiM 791/2 
rpaaycaM b xy nan apyryio exopoHy. TaxHM o6pa30M, Coanne, npoxoas oxh 
159 rpaaycoB, aaoxanaHex xenn xhomohob oxxaoHHXbCH x lory, a npoxoaa 
ocxaabHwe 201 rpaayc, — x ceaepy. 

B 3X0M peraoHe, ecan noaoxcnxb xhomoh paaHhiM 60 nacxHM, paBHoaencx- 
BeHHaa xenb coexaanx AV^Vu, aexHHH xenb — 211/3, a 3HMHflH — 32 xaxne 
naexH. 

3 . Tpexba napaaaeab — xa, aaa xoxopoii HanOoabuiHH aenb paseH I21/2 
paBHoaeHcxBeHHHM nacaM. Ona oxctohx ox paBHoaeHCxseHHoro xpyra na 8 ; 25 
rpaaycoB h npoxoanx nepea ABaaHxcxHH aaanB^®. Eii xo*e cooxBexcxByxjx xenn 
aByx HanpaBaeHHH, h na hoh CoaHue aaaxabi Obiaaex naa roaoBOH, npoxoafl 
nepea cepeanny He6a. Fhomohm ne hmoiox xeneli, xoraa oho oxcxohx ox xohxh 
aexHero coanpeBopoxa na 69 rpaaycoB b xy nan apyryio exopony. TaxHM 
o6pa30M, OHO, npoxoafl 3xh 138 rpaaycoB, oxxaoHaex xenn xhomohob k lory, 
a Ha ocxaabHHX 222 rpaaycax — x ceaepy. H xaM, ecan noaoxnxb xhomoh 
paBHbiM 60 nacxflM, paBHoaeHCXBeHHaa xenb 6yaex HMexb 8I/2I/3 xaxnx naoxeii, 
aexHsa — 16l/2i/i2^', a shmhssi — 371 /il/ 3 l/i 5 . 
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4. HeTBcpraa napajuiejib — ra, na KoropoH Haii 6 ojibmw& aenb pasHsercs 
121/21/4 paBHOflCHCTBeHHHM MaCaM. OHa OTCTOHT OT paBHOfleHCTBCHHOrO Kpyra 
Ha 121/2 rpaaycoB h npoxoflHT nepea Afly^HCKHH aajiHB^^. Ona TO*e HMcer 
TCHH flByx HanpaBjiCHHii, Ha neii CojiHi;e sBaxau 6 HBaeT Haa rojiOBoii h, 
Koraa OHO npoxoflHT Hepea cepeanny He 6 a, aeaaer fhomohu hc hmoiohpimh 

106 TCHH. 3to 6HBaeT, Koraa oho otctoht ot tohich aernero coanacBopora na 
512/3 rpaaycoB B Ty nan apyryK) cropony. TaxHM o6paaoM, npoxoaa sth 
1151/3 rpaaycoB, OHO aacraBaaer tchh raoMOHOB onuiOHSTbcs k lory, a na 
ocraabHbix 244^3 rpaaycax — k ccBcpy. H raM, ecan noaoacHTb fhomoh paBHUM 
60 aacraM, paBHOaencTBCHHaa tchb Oyaer HMOrb 131/3 raxHX nacreii, aernaa — 
12, a aHMHaa — 441/6. 

5. Haraa napaaaeab — ra, na Koropoii HaH6oabinHii aenb paBHaerca 13 
paBHoaeHCTBeHHbiM aacaM. Ona otctoht na 16;27 rpaaycoB or paBHoaencTBCH- 
Horo Kpyra h npoxoanr aepea ocrpoB Mepoa^. flaa nee Taicxe xapaKTcpHH 
TCHH aByx HanpaBaeHHH. Coani^e asaacau OuBaer TaM naa roaoBOH h, naxoaacb 
B cepeaHHC He6a, aeJiaer fhomohu aHmeHHbiMH tchh, Koraa otctoht ot tohkh 
acTHero coanacBopoTa na 45 rpaaycoB b Ty nan apyryio cropony. Thkhm 
o6pa30M, npH npoxoacaenHH sthx 90 rpaaycoB oho oncaoHaer tchh fhomohob 
K lory, na ocraabHHx ace 270 — k ceaepy. H raM, ecan noaoacHTb fhomoh 
paBHHM 60 MacraM, paBHOaencTBCHHaa tchb 6yaeT hmctb 171/21/4 raKHx Macren, 
aernaa — 71/214, a SHMHaa — 51. 

6. Ulecraa napaaaeab — ra, na Koropoii HaH 6 oabmHH aenb paaen 1314 
paBHoaeHCTBeHHHM wacaM. Ona otctoht ot paBHOaencTBenHOro Kpyra na 20; 14 
rpaaycoB h npoxoanr Mepea Hanary^l Efi roxe cooTBercTByiOT tchh AByx 

107 HanpaBaeHH]^. Jlaa acHByipHx na nett CoaHi^e ABaacAU ObiBaer haa roaoBoA h 
A aaaer b noaaeHb moMOHH anmeHHHMH tchh, Koraa otctoht ot tohkh aernero 
coaHi^eBopora na 31 rpaayc b ry nan APyryK) cropony. TaxHM oOpaaoM, npH 
npoxoacAeHHH 3 thx 62 rpaaycoB oho OTKaonaer tchh thomohob k lory, na 
ocraabHux ace 298 rpaaycax — k cenepy. M raM, ecan ihomoh paBHaerca 60 
HacraM, paBHoaencrBeHnaa renb Oyaer HMerb 2214 raxHx nacTH, aernaa — 
3 1/21/4, a 3HMHaa — 5814 ^. 

7. CeABMaa napaaaeab — ra, a^a Koropofi HanOoabniHH aenb paBnaerca 
131/2 paBHOaeHCTBeHHHM aacaM. Ona otctoht ot paBHoaencTBenHoro Kpyra na 
23;51 rpaayca h npoxoanr aepea Cneny^^. Sra napaaaeab — nepaaa h 3 rex, 
KOTOpue naauBaiOTca napaaaeaaniH c oahoh renbio, h6o a^a xHByBqHx na neii 
renn ihomohob b noaacHb HHKoraa ne OTKaoHarorca k lory. ToabKO bo Bpema 
aernero coanaeBopora Coanpe OKaabiBaerca a^a hhx naa roaoBon, h moMonbi 
ne HMeiOT renn, h6o ohh na croabKO xe orcroar or paBHOaencTBennoro xpyra, 
na CKoabKO h roaxa aernero coamaeBopora. Bo Bce xe ocraabnoe Bpema renn 
moMOHOB oTKaonaioTca k ceBepy. H tam, ecan ihomoh paBnaerca 60 nacraM, 

108 paBHoaencTBCHHaa renb Oyaer HMerb 261^2 takhx nacreH, 3HMHaa — 651/2I/3, 
a aernaa Oyaer 6e3 renn. Bce napaaaeaH, 6oaee ceaepHue, neM ara, anaoTb 
ao orpaHHHHsaiOBaeH oOnraeMyio nacTb SeMan, Oyayr orOpacbiBarb renn b 
oahom HanpaBaeHHH. Ha hhx renn thomohob b noaaenb HHKoraa ne 6yayT 
nanpasaenu k lory nan Oyayr BOBce orcyrcTBOBaTb, no sth renn Bceraa 
nanpaBaenH k ceaepy, h 6 o CoaH^e na hhx HHKOiaa ne Oyaer naa roaoBoii. 

8 . BocbMaa napaaaeab — ra, ojia KoropoH naHOoabniHH aenb paBHaerca 
131/21/4 paBHoaencTBennbiM HacaM. Ona otctoht ot paBnoaencTBennoro Kpyra 
HA 27; 12 rpaaycoB h npoxoanr nepea rax naabiBaeMyio PepMHeBy HroaeMaHay 
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B H TaM, ccjih fhomoh paaeH 60 uacrsiM, jicthah tchb Oyaer HMerb 

TaKHX MaCTCH 31 / 2 , paBHOflCHCTBCHHafl — H ailMHaa — 741 / 6 . 

9. fleBATaa napajuiejib — ra, hjih KoropoH HaHOojibmHH acHb paansterca 

14 paBHOflCHCTBeHHbiM vacBM. Ohb otctoht ot paBHOfleHCTBCHHoro Kpyra na 
30;22 rpaaycoB h npoxoflirr iiepea crpaHH HnacHero Enrara. H raM, ccjih 
niOMOH cocraBjiflCT 60 nacreH, jicthsi! tchb Oyaer HMCTb TaxHx HacrcH 
61 / 2 I/ 3 , paBHOacHCTBCHHaa — 351/12, a SHMHaa — 83i/i2^^. 

10. Hecaraa napajuicjib — xa, ah« xoropoH HaH6ojibniHH acHb paBHaexca 
141/4 paBHoaeHCTBCHHbiM HacaM. Ona otctoht ot paBHOaencTBCHHOro xpyra na 
33; 18 rpaayca h npoxoanr nepea cepcAHHy Ohhhkhh. H xam, ccjih thomoh 109 
paBCH 60 HacTSM, jicxHaa tchb paBHacrca 10 TaxHM uacraM, paBHoacHCTBCH- 
Haa — 391 / 2 , a SHMHaa — 93l/i2^®. 

11. OaHHHaauaxaa napajuicjib — xa, na xoropoH HanOojibniHji achb 
paBHacTca 14i/i paBHoaeHCTBCHHUM aacaM. Ona otctoht ot paBHoaeHCTBCHHOro 
xpyra na 36 rpaaycoB h npoxoanx acpca Poaoc. H tam, ccjih noaoxcHXb thomoh 
paBHUM 60 aacxaM, jicrnaa tchb Oyaer hmctb xaxnx nacrcii 121 / 21 / 31 / 12 , 
paBHoaeHCTBCHHaa — 43i/2i/io^*, SHMHaa *c —IO 31 / 3 . 

12. flBCHaaiiaxaa napajiacab — xa, Ha xoropoH HanOoabmHfi aenb paBHacrca 
141 / 2 I /4 paBHoaeHCTBCHHHM aacaM. Ona otctoht ot paBHoaeHcxBCHHoro xpyra 
Ha 38; 35 rpaaycOB h npoxoanr acpca CwaipHy. H raM, ccan noaoxHTb thomoh 
paBHUM 60 aacraM, acraaa tchb Oyaer hmctb raxHX qacxcft 153^3, 
paBHoacHCTBCHHaa — 471/21/3, a SHMnaa — 1141/21/31/12. 

13. TpHHaaiiaxaa napajiacab — xa, na xoropoH HaH6oabmHft aenb paBHacrca 

15 paBHoaencTBCHHUM aacaM. Ona otctoht na 40;56 rpaaycoB or paBHOaeHcr- 
BcHHoro xpyra h npoxoanr acpes FcjiaccnOHx. H tam, ccan noaoxHTb thomoh 
paBHUM 60 aacraM, acrnaa tchb 6yaeT hmctb raxHX aacrcii 181/2, 
paBHoacHCTBCHHaa — 521/6, 3HMHaa xc — 121V 2 V^^. 

14. HcTupHaaiiaraa napajiacab — ra, na xoropoH HaH6oabinHji acHb no 
paBHacrca I 51/4 paBHoaencTBCHHUM aacaM. Ona otctoht ot paBHoaencTBCHHoro 
xpyra na 43;4 rpaayca^^ h npoxoaHT acpca Maccaanio^^. M xaM, ccan noaoxHTb 
THOMOH paBHUM 60 aacTHM, acTHaa rcHb 6yaeT hmctb 2 OV 2 V 3 raxHx aacxcft, 

paBHoaeHCTBCHHaa — 551/2I/3I/12, SHMnaa jxc — 1401/4^^. 

15. naTHaaiiaraa napajiacab — ra, na xoropoH HanOnabrnHii aenb paBHacrca 
151/2 paBHoaencTBCHHUM aacaM. Ona otctoht na 45; 1 rpaaycoB ot paanoaen- 
CTBCHHOro xpyra h npoxoanr acpca ccpcanny IloHTa^^. M thm, ccan noaoxHTb 
THOMOH paBHUM 60 aacTHM, acTHaa tchb Oyaer hmctb 231/4 raxnx aacrn, 
paBHoaeHCTBCHHaa — 60, amanaa jxc 1551/i2^^. 

16. UIccTHaanaTaa napajiacab — ra, na xoxopoli HanOnJibrnnii aenb 
paBHacrca I 51 / 2 I /4 paBHoaencTBCHHUM aacaM. Ona otctoht ot paBHoaencTBCHHOro 
xpyra na 46;51 rpaaycoB h npoxoanr acpca hctoxh pcxn Hcrpa^*. H thm, 
ccan noaojKHTb thomoh paanuM 60 aacraM, acrnaa tchb Oyaer HMCxb 25 V 2 
raxHx aacTCH, paBHoaencTBCHnaa — 631/2I/3I/12, a aHMHaa — I7II/2. 

17. CcMHaaiiaraa napajiacab — ra, na xoropoH HaHOoabmnn aenb paBHacrca 

16 paBHoaencTBCHHUM aacaM. Ona otctoht ot paBHOaencTBCHHoro xpyra na 
48;32 rpaaycoB n npoxoanr acpea ycxba BopHciJjCHa^’. H thm, ccan noaojxHTb m 
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FHOMOH paBHblM 60 HaCTflM, JieTH99 TCHb OyflCT HMCTb 271/2 TaKHX HaCTeft, 
paBHOfleHCTBCHHaB — 67I/2I/3, 3HMH99 XC — 188l/2l/l2^°. 

18. BoceMHaauaraB napajuiejib — ra, Ha KoropoH HaH6ojibmHH aenb paaea 
161/4 paBHOfleHCTBeHHbiM nacaM. OHa otctoht ot paBHoaeHCTBeHHoro xpyra na 
50;4 rpaaycoB h npoxoflHT nepea cepcAHHy MeoTHflCKoro oaepa^*. H ram, euiH 
nOJIOXHTb raOMOH paBHbIM 60 9aCT9M, JieTH99 TCHb OyflCT HMCTb 291/21/3 l/l 2 

raxHx Hacreii, paBHOACHCTBCHHaB — 71^3, 3hmh 99 *e — 2081/3^^. 

19. fleB9THafluaTa9 napajuieAb — ra, na xoropoH HaH6ojibuiHH acHb paaeH 
161/2 paBHOAeHCTBCHHHM HacaM. Ona otctoht ot paBHOAencTBenHoro xpyra na 
511/2^^ rpaayc h npoxoAHT nepea caMbiii lor BpHTanHH. H Tam, eaiH nojio;KHTb 
raOMOH paBHbIM 60 naCTHM, AeTH99 TCHb OyACT HMCTb TAKHX HaCTCH 311/3 l/l 2, 
paBHOACHCTBCHHaB — 1 SVzV\2, aHMH99 XC — 2291/3. 

20. flBaAuaTa9 napajuiCAb — ra, na KoropoH HaH6o.abuiHH ACHb paaen 
161/21/4 paBHOAeHCTBCHHHM HaCAM. OhA OTCTOHT OT paBHOACHCTBCHHOrO KpyrA 
Ha 52;50 rpaAyca h npoxoAHT nepea ycTb9 Penna. H tam, ccjih no.TO}KHTb 

THOMOH paBHbIM 60 HACTHM, .TCTHHH TCHb OyABT HMCTb 331/3 TAKHC HACTH, 
paBHOACHCTBCHHaa — 791/12, aHMH99 xe — 2531/6'*'*. 

21. j[lBaAliaTb ncpBAB napaJUICAb — TA, ha KOTOPOH HaH6oAbUIHH ACHb 
paBH9eTC9 17 paBHOAeHCTBCHHWM HACAM. OhA otctoht ot paBHOACHCTBCHHOro 
xpyra HA 54; 1 rpaAyca^^ h npoxoAHT Hcpca ycTb9 TanaHca^^. H tam, ccah 
THOMOH paBCH 60 HACTAM, JICTH99 TCHb ByACT HMCTb 34l/2l/3l/l2 TAKHC HACTH, 
paBHOAeHCTBCHHAA — S2V2V\2, 3HMH99 XC — 2781/21/4. 

22 . HBAAiiaTb BTopa9 napaAACAb — ta, ha kotopoh HaH6oAbmHii Aenb 
paBCH 171/4 paBHOAeHCTBCHHWM Macaw. Ona otctoht ot paBHOAencTBCHHoro 
Kpyra na 55 rpaAycoB^’ h npoxoAHT Mcpca BpHraHTHH b BcAHKoii Bpn- 
TaHMH^*. H Taw, eCAH rHOMOH paaCH 60 MaCT9M, ACTHAA TCHb 6yAeT hmctb 
361/4 TaKHX MACTCH, paBHOACHCTBCHHaA — 8526, 3HMHAA XC — 3041/2. 

23. B,BaAuaTfa tpctba napaAACAb — ta, ha kotopoh HanSoAbinHH ACHb 
paSHACTCA 1716 paBHOAeHCTBCHHWM Macaw. Ona otctoht ot paBHOACHCTBCHHOrO 
Kpyra ha 56 rpaAycoB h npoxoAHT Mcpca cepcAHHy Bcahkoh Bphtahhh. H tam, 
ecAH rHOMOH pasicH 60 mactam, acthaa tchb 6 yAeT Hwerb 37% takhx Macreii, 
paBHOACHCTBCHHaA — 881/2%, 3HMHAA XC — 335%. 

24. flBAAuaTb MCTBcpraA napaAACAb — ta, ha kotopoh HanOoAbuiHH ACHb 
PABHACTCA 171/2% paBHOACHCTBCHHWM MACAM. OhA OTCTOHT OT paBHOACHCTBCHHOrO 
Kpyra ha 57 rpaAycoB h npoxoAHT Mcpca KaTypaKTOHnii b Bphtahhh'*^. H tam, 
CCAH rHOMOH pABCH 60 MACTAM, ACTHAA TCHb OyACT HMCTb 39% TAKHX MACTCH^®, 
paBHOACHCTBCHHaA — 92% % 2, 3HMHAA XC — 372%^*. 

25. flBAAUaTb DATAA napaAACAb — TA, Ha KOTOpOH HAHOoAbmHH ACHb 
PABHACTCA l8 PABHOACHCTBCHHWM HaCaM. OhA OTCTOHT OT paBHOACHCTBCHHOrO 
Kpyra ha 58 rpaAycOB h npoxoAHT ncpca lor MaAOii Bphtahhh. H tam, ccah 
rHOMOH paacH 60 mbctam, acthaa tchb 6yACT HMCTb 40% takhx mactch, 
PABHOACHCTBCHHAA — 96, 3HMHAA XC — 419l/l2^^. 

26. flBAAUaTb mCCTAA napaAACAb — ta, ha kotopoh HanOoAbmHH ACHb 
PABHACTCA 18% PABHOACHCTBCHHWM MaCaw. OhA OTCTOHT OT pABHOACHCTBCHHOIX) 
Kpyra HA 59% rpAAycoa h npoxoAHT Mcpca ccpcAHHy MaAOii Bphtahhh. 

Tcncpb MW yxc hc 6yACM noAbaoBATbCA npHpaaqcHHcw a OAHy McracpTb 
MACa BCACACTBHC TOrO, MTO [npH HHTCpBAAAX B % MACa AAA HAH^AbmCIX) AHA] 
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11.6. nepenenb xapaKtnepHbix ocoCenHOcmeu omdejibubix napajuiejieu 


napajuiejiH craHOBsiTCfl npHjieraromHMH flpyr k flpyry, h paanocTb b bhcotc 
nojiioca HHFfle ne OKaatiBaerca 6o;ibme ^eJIO^o rpaayca. KpoMC roro, ana 6ojiee 
ceBepHHx o6jiacTeH hbm yxe hct Haflo6HocTH paccMaxpaBarb aro. noaxoMy mh 

COHJIH HSJIHQIHHM paCCMBXpHBaXb [WIS HHX] BejIHMHHbl OXHOmCHHii XCHeH K 

ixiOMOHaM, KBK Mbi axo ncjiajivi ms onpeAe^ieHHUx panee Mecx. 

27. Hxax, xaM, rae HaH6ojibmHH flCHb paBHsexca 19 paBHoaeHCXBeHHUM lu 
nacaM, axa napajuiMb oxcxohx or paBHOfleHCXBCHHoro xpyra na 61 rpaayc h 
npoxoflHx iiepea ceBepHbie nacxH Majioii BpHxaHHH. 

28. TaM, xfle HaH6ojibmHH scHb paaeH 191/2 paBHoaeHCXBCHHHM nacaM, 
cooxBCxcxByiomaa napajuiejib oxcxohx ox paBHoaeHCXBeHHoro xpyra na 62 rpaayca 
H npoxoflHx aepea xax naabiBaeMue 36yACKHe ocxpoaa^^. 

29. TaM, TAe HaH6o.xbmHH Aenb paaeH 20 paBHOAencxBeHHbiM aacaM, 

cooxBcxcxByiomaa napanACAb oxctohx ox paBHOAeHCxaeHHoro xpyra na 63 rpaayca 
H npoxoAHx iiepea ocxpoB OyAC^^. 

30. TaM, rAC HaHOoAbiuHH ACHb paBOH 21 paBHOAeHcxBOHHOMy aacy, 

cooxBexcxByromaa napaAACAb oxcxohx Ha 641/2 rpaAyca ox paBHOAencxBeHHoro 
xpyra h npoxoAHX aepea [o6AacxH, Ha xoxophix XHByx] HenSBecxHHe cxH(|)cxHe 
nACMCHa. 

31. TaM, rAe HaHOoAbmHg ACHb paneH 22 paBHOAeHcxBeHHUM aacaM, 

cooxBCXcxByiomaa napaAACAb oxcxohx na 651/2 rpaAycoBOB ox paBHOACHCTBCHHoro 
xpyra, 

32. TaM, rAe HaH6oAbniHft Aenb paBCH 23 paBHOAeHCXBCHHNM aacaM, 

cooxBCxcxByioniaa napaAACAb oxcxoht na 66 rpaAycoB ox paBHOAeHCXBCHHoro 
xpyra. 

33. TaM, rAC HanOoAbniHit ACHb paacH 24 paBHOAeHCXBCHHbiM aacaM, 

cooxBcxcxByiocaaa napaAACAb oxcxohx Ha 66;8,40 rpaAycoB ox paBHOACHCXBCHHoro 
xpyra. 3xa napaAACAb nepaafl [hs napaAACAcH ], na xoxopbix xcHb ACAaex 
noAHUH xpyr. flcHCXBHxcAbHO, xax xax Coahuc xaM hc aaxoAHX b achb ACXHcro 
COAHACBOpOXa, XO XCHH XHOMOHOB HanpaBACHbl BO BCC HBCXH rOpHSOHXa. li xaM OS 
AexHHH xponHHccxaa napaAACAb Bceraa BHAHMa, a shmhhh xponHHecxaa 
napaAACAb BcerAa HCBHAHMa, xax xax o6e ohh xacaioxca ropnaoHxa b 
npoxHBOnoAOACHux xoMxax. KpoMC xoro, naxAOHHbiH xpyr, npoxoAan^Hii nepea 
cepcAHHbt aoAHaxaAbHbix coaBCSAHii, 6yAex coanaAaxb c ropnaoHxOM, xoraa 
BOCXOAHX XOHXa BCCCHHCrO paBHOACHCXBHH. 

34. EcAH 6bl XXO-HH6yAb hs AK)6bH X XeOpHH SaXOXCA HCCACAOBaXb 
oco6eHHOCxH H 6oAee ccbcphhx xAHMaxoB, XO OH HamcA 6bi, Hxo xaM, rAC 
BHcoxa noAioca paana npHOAHSHxcAbHO 67 rpaaycaM, na npoxaxcHHH 15 
rpaAycoB no o6e cxopoHbi ox xohxh ACXHCro coAHucaopoxa na xpyrc, 
npOBCACHHOM Hcpes CepCAHHbl SOAHaxaAbHHX COSBCSAHH, COAHAC BOoSme HC 
OyAcx saxoAHXb, xax hxo HanOoAbniHH achb h xpyroBpaDacHHc nanpaBACHHii 
XCHCH BO BCC HBCXH rOpHSOHXa OyACX npOAOAXaXbCH nOHXH ACAbift MCCflA. 
HeiiCXBHXCAbHO, BCC 3X0 ACTXO MOXHO OpCACXaBHXb CcOc npH nOMOBAH 
BHmenpHBeACHHOH Xa6AHAbI cxaohchhh^^. 

Hmchho, Ha cxoAbxo rpaAycoB oxcxohx ox paBHOACHCxacHHOro xpyra 
paccMaxpHBacMaa napaAACAb (nanpHMcp, na 15 rpaAycoa no oOe cxopoHH ox 
XOHXH coAHACBopoxa), xoxopas BMCCxe c oxce»ieHHbiM CK) oxpesxOM xpyra, 
npoBCACHHoro Hcpes cepcAHHu snaxoa soAHaxa, hah Bceraa BHAHMa, hah acerAa 
HCBHAHMa, Ha cxoAbxo xc rpaAycoB Bucoxa ccBcpnoro nOAKica 6yACx, ohcbhaho, 
MCHbme 90 rpaAycoa, coAcpxanAixcs b HCxaepxH xpyra. 

35. TaM, rAC BHcoxa noAMca paana 691/2 rpaaycaM, na npoxaxcHHH 30 lu 
rpaAycoa no o6e cxopoHH ox xohxh ACXHcro coAHAcaopoxa moxho yaHACXb 
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CojiHue coBcpmcHHO HeaaxoflflmHM. Thkhm o6pa30M, Haii6ojibmHH acHb h 
K pyroBpameHHC TCHeii fhomohob 6yflyT npoaojixaxbcfl npH6jiH3HTe;ibHO okojio 
AByx MecameB. 

36. TaM, rae Bbicora nojiioca cocTaB.aaeT 731/3 rpaayca, moxho 6buio 6 h 
yBHflerb Cojihuc HeaaxoflamHM na nporaxeHHH 45 rpaaycoB c xaxaoH cropoHbi 

OT TOHKH JICTHCrO COJIHUCBOpOTa. TaXHM o6pa30M, HaH6oJIbmHH flCHb H 
xpyroBpameHHe TCHeii rHOMOHOB 6yAyT npoAOJixcarbca npH6jiH3HTeAbHo rpn 
Mecaua. 

37. TaM, rffle BHCOra nojiroca cocraBJiaer 781/3 rpasycoB no o6e cropoHH 
OT TOH xe TOHKH COJIHACBOpOTa, MOXHO 6bUIO 6 m yBBACTb COJIHUC HCBaXOflamBM 
na npoTaxcHHH 60 rpasycoB. TaxHM oOpaaoM, HaH6o.TbmHH aenb h xpyroBpa- 
n^enne TeHeii thomohob OyAyr AocraraTb 3Aecb npoAo.TXHTeAbHocTH npn- 
6jiH3HTeAbHO B aoTHpc Mccaua. 

38. TaM, FAC BHCora no.TKxa cocraBAaer 84 rpaAyca, moxho Ohjio 6h 
yBBAOTb CoAHue He3axoAa^^HM na nporaxennH 75 rpaAycoB no o6e croponbi 
OT TOaxH ACTHero coAHACBOpora. TaxHM oOpaaoM, naH^AbniHH achb aahacb 
6bi TaM npH6AH3HTeAbHo naTb Mecaues h Taxoe xe BpeMa npoAOAxaAOCb 6bi 
KpyroBpacqeHHe Tenen thomohob. 

39. TaM, FAC ceBcpHHH nOAioc nOAHHMaerca haa FopnaoHTOM na 90 FpaAycoB 
(HCTBepTb xpyFa), Bca aacrb xpyFa, npoBCACHHOFO nepea cepeAHHbi aoAHaxaAb- 
Hbix co3Be3AHH, Aoxan^aa k ceaepy or paBHOAencTBennoFo xpyFa, nnxoFAa ne 

117 OyACT naxOAHTbca noA ScMAcii, n Bca loxnaa aacrb HHxOFAa ne OyAcr haa 
S cMAeii. TaxHM oOpaaoM, BCCb foa coctoht TOAbxo h3 oahofo aha h oahoA 
HOMH, 06 a paBHU npH6AH3HTeAbHO DieCTH MOCaAAM H FHOMOHbl BCCFAA 
ordpacHBAiOT TCHb BO Bcex HanpaBACHHax. 

3toh ninpore CBOiiCTBeHHO Taxxe h to, aro ceBepHbiH noAioc naxoAHTca 
HaA FOAOBOii, paBHOAeHCTBeHHuft xpyF a&aht bcotaa BHAHMyio n bcctaa 
HOBHAHM yK) aacTH He6a h coBnaAaer c ropnaoHTOM, npnaeM Bce noAyniapue, 
pacnoAoxcHHoe x ceaepy or nero, OyAcr naxoAurbca bcofab hba Scmac^, 
pacnoAoxennoe xe x lOFy — noA ScMAcft. 

7. 06 OAHOBpeMennbix aocxoAax b HaxAOHHOH c^iepe aacTeii xpyFa, 
npoxOABipeFO aepes cepeAHnu soAHaxaAbHbix cosBesAHif, 

H paBHOAeHCTBeHHOFO xpyFa 

riocAC HSAOxenna tofo, mto BOo6nie naOAiOAaeTca b paaAHanux xAHMaTax, 
HBM neoOxoAHMO noxaaaTb, xax ana xaxAOFO xAHMaTa onpcACAarorca 
oAHoapeMCHHO BocxoAanpie FpaAycu paBHOAencTBenHOFo xpyFa, HSMepaoMue a 
aacax, h cooTaercTByiomHe Aym aoAHaxaAbnoFo xpyFa. Otchsaa mh moxom 
nOCACAOBATeAbHO BHBeCTH H BCC OCTaAbHbie XapaXTCpHCTHXH [XAHMaTOB]^^ 

Mu OyAOM noAbaoBATbca naaBaiuiaMH anaxoB aoAnaxa aaa oOosnaaeHHa 
cooTBercTByion^HX hm ABenaAAaTux aacren haxaohhofo xpyFa, a hx naaaAa 

118 BoabMOM B Toaxax paBHOAencTBHH H cx>AHueBopoTOB. riepayK) ABenaAAaTyio 
aacTb, naannaion^yioca or Toaxn BecenneFO paBHOAencTana h HAymyio a 
HanpaBACHKH nporna Aanxenna BceAennoH, mu naaoBCM Obhom, BTopyio — 
TeAbAOM H Tax ABJiee cofaacho ycraHOBACHHon nocACAOBaTeAbHOcrn ABenaAAaTH 
aoAHaxaAbHux coaaeaAHii. 

IIoxaxeM cnaaaAa, aro paanue Aym aoAHaxaAbnoFo xpyFa, naannaiontHeca 
or OAHOii H TOH xe ToaxH paaHOAeHCTBHa, OyAyr bcotaa bocxoahtb OAHoapeMeHHo 
c paaHUMH AyraMH paBHOAencTBCHHoro xpyra [pnc. 2.4]. 
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Phc. 2.4 


riycTb ABFA — MepHflHaH, BEA — nojiOBHHa OKpyxHOCTH ropnaoKTa, 
AEF — nojiOBHHa paBHOfleHCTBCHHOro Kpyra. FlycTb ZH h ©K — ayrn 
HaKJiOHHoro Kpyra raKHC, mto Kaxa^aa h3 tomck Z h 
0 npeflnonaraeTca coBnaaaiomeH c tomkoh BeccHHero 
paBHCaeHCTBH9. Or KaXflOH H3 3THX TOMCK OTJIOXCHH 

paBHbie flyra ZH h 0K, BocxoaamHe [cooTBercTBCHHO ] 
BKHH.iI yTBep>Kflaio, hto 6yayT Taxxe paBHu 
BocxoaamHe oahcbpcmchho c xaxmOH h3 hhx Ayra 
paBHOACHCTBCHHoro Kpyra, r.e. ZE h ©E. 

riycTb TOHKH A H M npcACTaBJiaiOT co6oji hojiioch 
paBHOAeHCTBeHHoro Kpyra. ripoBeACM aepea hhx orpeaxH 
6o.abmHX KpyroB AEM, A©, AK, ZM h MH. Tenepb 
ZH paBHa ©K, h npoBeAeHHbie uepea K h H napajuiejin 

OAHHaKOBO 0TCT09T HO o6e CTOpOHM OT paBHOACHCTBCH- 

Horo Kpyra, raK hto AK pasna MH, a EK paBHa EH. CjiCAOBareAbHO, 
[rpeyrojibHHK ] AK© hmcct paBHue cropoHu c [rpeyroJibHHKOM ] MHZ, a 
[TpeyrojibHHK ] AEK — c [Tpeyro./ibHHKOM ] MEH, h, aHauHT, yroA KAE paaen 
yPAy HME, yroA KA© — yrAy HMZ, tbk mto ocraiomHHca yro.a EA© paaen 
ocraioiAeMyca yPAy EMZ. C.aeAOBaTeAbHO, ocHoaaHHe E© paaHO ocHoaaHHio 
EZ, HTO H rp^OBajiocb AOKaaaTb. 

ITocAe 3Toro mh noKaxceM, hto cyMMa Ayr paBHOACHCTBeHHoro Kpyra, 
BocxoA^mHx OAHoapeMCHHO c OT.no}KeHHUMH or toh »ce tohkh co.aHAeBopoTa 
paBHbiMH AyraMH 30AHaKaAbHoro Kpyra, cooTBercTBeHHO paana cyMne Ayr, 
BOCXOASIIAHX OAHOapeMCHHO C HHMH B np9Moft C(J)epe. 

/JieHCTBHTeAbHO, BOabMCM MepHAHAH ABFA H nOAyOKpyaCHOCTH BEA 
ropH30HTa H AEF paBHOACHCTBCHHoro Kpyra [pnc. 2.5]. Saren onnineM abb 
paBHfaie H paBHOOTCToamne or tohkh 3HMHero coahab- 
Bopora Ayni HaxAOHHoro Kpyra, a hmbhho ZH, rAB 
Z — TOHKa oCBHHBro paBHOABHcranH, h ©H, rAB © — 
TOMKa BBCBHHBIX) paBHOABHCTBHH. TakHM o6pa30M, TOHKa 
H — o6iAa9 TOHKa hx aocxoAa na ropnaoHTB bcabactbhb 
T oro, MTO AyrH ZH h ©H neynar BHyrpH OAHoro h roro 
XB Kpyra, napajuiBAbHoro paaHOABHCTBBHHOMy, tak mto 
©E 6yABT BOCXOAHTb OAHOBpBMBHHO C ©H, A EZ — C 
ZH. TBHBpb HCHO, MTO BCH AyrA ©EZ 6yABT paBHa 
cyMMB Ayr ZH h ©H, bocxoahiahx oahobpbmbhho c 
HB ji B npaMOii c(}}BpB. 

CaMOM ACAB, BCAH MH npeAHOAOXHM B TOMKB K lOXHblH HOAIOC 
paBHOABHCTBBHHOro Kpyra h npoBBABM MBPB3 HBro H H MBTBBprb 6oAbmoro 
Kpyra KHA, Koropaa b npaMOH c^wpB paBHoanaMna ropH30HTy, to ©A 6yABT 
[AyrOH], OAHOBPBMBHHO BOCXOAaiABH B npaMOH C(t>BpB c ©H, a AZ — c ZH. 
Takhm o6pa30M, aca Ayra ©AZ, paanaa cyMMB [©A h AZ], paana bcbh AyrB 
©EZ, npHMBM o6b OHH OXBATHBaiOTCa OAHOH AyrOH ©Z. 3tO H TpB6oBaAOCb 
AOKASATb. 

Takhm o6pa30M, mh BHaCHHAH, mto BCAH OflSl KaXAOrO KAHMaTa BHMHCAHTb 
OAHOapBMBHHHB BOCXOXACHHa AHHIb ana OAHOH MBTBBpTH Kpyra, TO MH nOAyMHM 
HX TAKXB AAa TpBX OCTAAbHHX MBTBBpTBH. 

ycraHOBHB 3TO, BOSbMBM ODHTb nApaAABAb, npOXOAMBqyK) MBPB3 POAOC, HA 
KOTOpOH HaH 60 AbmHH ACHb pABHaBTCa 141/2 paBHOAenCTBBHHHM MACAM, A 
CBBBPHHH nOAIOC nOAHHMABTCa HA 36 rpAAyCOB HAA rOpH30HTOM. FlyCTb 



Phc. 2.5 


B 
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Pmc. 2.6 


ABrA — MepHflHaH, BEA — nojroBHHa Kpyra ropHaoHra, AEE — [no.aoBHHa ] 
paBHOfleHCTBCHHOro [Kpyra], a ZH@ — soAHaKajibHoro h H — TOMKa BCCCHHero 
paBHoaeHCTBHs [pHC. 2.6 ]. riycTb K — ceaepHuji nojiioc 
paBHOfleHCTBCHHoro Kpyra. ripoBeaeM uepea Hero h A — 

TOMKy nepeceMCHHfl c ropnaoHroM Kpyra, npoxoAHmero 
nepea cepeflHHH anaKOB ao^HaKa, — uerBepTb 6aabinoro 
Kpyra l6vM. IlycTb Tpe6yeTca jjfls AaHHoii ayni HA 
HaiiTH BOcxoflflmyK) OflHOBpeMCHHO c Hcfi flyry EH 
paBHOfleHCTBCHHoro Kpyra, h nycib CHanajia HA cootbct- 
CTByer anaKy Oana. 

TaK KaK Ha aeprexe ^aa 6o;ibmHx Kpyra, EF h 
FK, npoBeaeHu flo BcrpeaH c flyraMH EA h KM, 

KOTopHe nepeccKarorca b TOHKe A, to OTHomcHHc npa- 
MOH, crarHBaiomed yflBoeHHyio flyry KA, k npaMoii, craniBaromeH yaBoeHHyio 
AF, cocraBjiaerca Ha OTHOmeHHa npaMOii, crarHaaiomeii yaaoenHyio KA, k 
npaMOH, crarHBaioipeii yflBoeHHyio AM, h OTHomeHHa npaMOH, craniBaiomeH 
yflBOCHHyK) ME, k npaMOti, CTarnaaiomeii yflBoeHHyio EF. Ho yaaoeHHaa ^yra 
KA cocraBjiaer 72 rpa^yca, a craniBaiomaa ee npaMaa paaHa 70;32,3, yaBoeHnaa 
FA — 108 rpaaycoB, a craniBaiomaa ee npaMaa — 97,’4,56. flajiee, yaaoeHHaa 
flyra KA cocTaB.aaeT 156;40,1 rpaflycoa, a craniBaiomaa ee npaMaa — 117;31,15; 
yaaoeHHaa AM paana 23; 19,59 rpaflycaM, a craniBaiomaa ee npaMaa — 
24; 15,57. CjieaoBaTe.TbHO, ecra na OTHomeHHa 70;32,4 k 97;4,56 mh BbineaHM 
oTHomeHHe 117;31,15 k 24; 15,57, to y Hac ocraHcrca OTHOmeHne npaMoft, 
crarHBaiomeA yflBoeHHyio flyry ME, k npaMOii, cramaaiomeft yflBoeHHyio ayry 
EF, a HMeHHO OTHomeHHe 18;0,5 k 120. IIpaMaa, CTamaaiomaa yaBOeHHyio 
EF, cocTaB.TaeT 120 wacreii. C.TeflOBaTeabHo, npaMaa, craniBaiomaa yaaoenHyio 
ME, paana 18;0,5 raicHM aacraM h, aiiaaiiT, yaaoeHHaa ayra ME Syaer paana 
npH6.aHaHTeabHo 17; 16 rpaaycaM, a caMa ayra ME — 8;38 TaKHM xe rpaaycaM. 
Ho nocKO.TbKy Bca ayra HM Bocxoanr b npaMofi cijiepe oanoapeMenno c HA, 
ona, KaK noKaaano Bume, paana 27;50 rpaaycaM^^. C.TeaoBaTeabHO, ocraiomaaca 
ayra EH paana 19; 12 rpaaycaM. 

BMecre c sthm aoKaaano, mto asenaaimTaa nacrb aoanaKa, cooTBeTCTByioma« 
Pbi6aM, BOCxoaHT oanoBpeMeHHO c 19;12 BpeMenniaMH rpaaycaMH, a Kaxaa^ 


H3 nacreii, cooTBercTByiomHx flene n KjiemnHM^*, Bocxoairr c 36;28 BpeMemibiMH 
rpaaycaMH^^, Koropue ocraiOTca or aBonnoii Bocxoaameii ayrn b npaMon cciiepe. 
3 to h rpeOoBajiocb aoKaaarb. 

riycTb renepb ayra HA [pnc. 2.6] oxBarbiaaer aBe aBenaai^arHe nacrn 
aoanaKa, cooTBercrByiomHe OBny h Tejibity, r.e. 60 rpaaycoa. flpn raKOM 
aaaaHHH, nocKo.rbKy ace ocrajibnoe ocraerca reM xe cbmhm, yaaoeniiaa ayra 
KA OKaxerca paaiioji 138;59,42 rpaaycaM, a cramaaiomaa ee npanaa — 
112;23,56 aacraM. Yaaoennaa ayra AM Oyaer paana 41;0,18 rpaaycy, a 
cramaaiomaa ee npaMaa — 42; 1,48 aacraM. 

CjieaoBaTe;ibHO, earn mu cnoaa na omomenna 70;32,4 k 97;4,56 auaejiHM 
OTHomeHne 112;23,56 k 42; 1,48, ro ocranerca omomenne npaMOft, cramaaiomeH 
yaaoemiyio ayry ME, k npaMoii, cramaaiomeH yaaoemiyio EF, a hmchho 
OTH omenne 32;36,4 k 120. Ho npaMaa, cramaaiomaa yaaoemiyio EF, paana 
120 aacraM. CjieaoBaTem>HO, npaMaa, craniBaiomaa yaaoemiyio ME, Oyaer 
paana 32;36,4 TaKHM xe aacraM. TaKHM oOpaaoM, yaaoemiaa ayra ME Oyaer 
paana npH6™3HTe;ibH0 31;32 rpaaycy, a caMa ayra ME — 15;46 raKHM xe 
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rpaaycaM. Ho bca flyra MH, kek 6uno nOKasano Bume^, cocraB^ifler 57;44 
rpasycoB, noaroMy ocraioiitaaca HE 6yfleT paBHa 41;58 rpaaycy. CjicAOBarMbHO, 
Obch h Te;iei; bmcctc bocxoast c 41;58 bpcmchhhm rpasycoM, h3 kotophx 
H a BocxoxcAOHHe OBHa hact, xax 6uno noxaaaHO, 19; 12. TaxHM o6pa30M, >24 
TOJibKO OflHH Te;iei; bocxoaht OflHOBpeMCHHO c 22; 46 bpcmchhiiimh rpasycaMH. 

flajiee, na ocHOBaHHH raxHx xe paccyxacHHH anax BoflOJiea 6 yfleT BOCxoflHTb 
OAHOBpeMeHHO c TOMH xc 22;46 BpeMeHHbiMH rpagycaMH. Kax^tbiii h 3 SBaxoB 
JIbBa H CxopnHOHa 6yfleT bocxoahtb bmcctc c 37; 2 bpcmchhumh rpaaycaMH, 
HCflocraiomHMH fflo yflBOCHHoii flym, Bocxoflameii b npsiMOH c(l)cpc. 

Ho rax xax HaH6o;ibmHH achb paBCH 141/2 paBHO^eHCTBCHHUM nacaM, a 
HaHMCHbmHH — 91/^, TO acHO, HTO Bca nojyoxpyxHOCTb or Paxa ^o CTpc;ibua 
6yflCT BocxoflHTb BMCCTC c 217;30 BpcMCHHbiMH rpaflycaMH, no;ryoxpyxHOCTb 
or Koacpora ao Bjih3hci;ob — c 142;30 bpcmchhnmh rpasycaMH. TaxHM 
o6pa30M, xaxAaa h3 hctbcptch [aoAHaxajibHoro xpyra], npHjicraionpix c o6chx 
CTOPOH X TOHXC BCCCHHCrO paBHOACHCTBHa, ByACT BOCXOAHTb OAHOBpCMCHHO C 

71; 15 BpCMCHHbiM rpAAycoM, xaxAaa xc h3 hctbcptch, npnjicraiomHx x tohxc 
occHHcro paBHOACHCTBHa, — CO 108;45 ipaAycaMH. CjicAOBaTCAbHO, xaxAaa h 3 
ocraiomHxca ABeHaAi;aTbix aacrcii, cooTBcrcTByiomHx [b xaxaom xBaApanTc] 
BAH3HcuaM H Koacpory, 6yAyT bocxoahtb oahobpcmchho c 29; 17 rpaAycaMH, 
xoTopuc [bmcctc c 41;58] cocraBjiaHyr 71; 15 rpaAyc, 3a xotophh bocxoaht 
HCTBcpTb aoAHaxa. OcraBmHcca ABCHaAiiaTuc Macra, cooTBcrcTByiomHC Paxy h 
CTpeAbi;y, 6yAyT xaxAaa bocxoahtb bmcctc c 35; 15 bpcmchhnmh rpaAycaMH, 
AonoAHHioniHMH 108;45 rpaAycoB aji« aroii mctbcpth aoAHaxa. 

Ohcbhaho, mto TaxHM xc tohho odpasoM mn moxcm onpcACJiHTb BpcMCHa 125 
BocxoAa ffjisL MCHboiHx Ayr aoAHaxanbHoro xpyra. Ho nponjc h npaxTHHHCc 
BNHHCJIHTb HX cjicAyioaiHM o6pa30M. 

CHavana nycrb ABFA — no^yACHHuil xpyr, BE A — nOAyoxpyxHOCTb 
ropH30HTa, AEF — [noAyoxpyxHocrb] paBHOACHCTBCHHoro xpyra h ZEH — 


xpyra, npoBCACHHOro acpca cepcAHHU aOAHaxanbHNx co3bc3ah^, hphhcm TOHxa 
E HX ncpcccHCHHH npcAHOAaracTCH coBnaAaK>mcH c tohxoh bccchhcto 
paBHOACHCTBHa [pHC. 2.7]. Bo3bMCM Ha 30AHaxajibH0M xpyrc xaxyio-HH6yAb 
Ayry E0, nocrpoHM Ayry ©K, napanACJibHyx) 
paBHOACHCTBCHHOMy xpyry, h h3 [lOXHoro] nojiroca 

0 A paBHOACHCTBCHHoro xpyra npoBCACM hctbcpth 
6ojibnrax xpyroB A0M, AKN h AE. Scho, hto 
orpcaox E0 aoAHaxajibHoro xpyra b npaMOH c(i)cpc 
A BOCXOAHT OAHOBPCMCHHO C AyrOH EM paBHOACHCT- 
BCHHOro xpyra, a b naxjiOHHOH — c AyroH, paBHOH 
NM, Tax xax Ayra K0 napajuiCAbHoro xpyra, 
BOCxoAaoAaa oahobpcmchho c orpcaxOM E©, nOAo6- 
na Ayre NM paBHOACHCTBCHHOro xpyra. noAo6HHe 
xc AyrH napajuicAbHNX xpyroB BC3Ae bocxoaht b 
Pmc. 2.7 OAHHaxOBHC BpCMCHa. CjICAOBaTCAbHO, BpCMH BOC- 

xOAa Ay™ E@ B HaxjiOHHOH c(t)cpe na Ayry EN 
MCHbmC COOTBCTCTByiOmCrO BpCMCHH BOCXOAA B npaMOH c(l)cpc. TaxHM obpaaOM, 
AOxaaaHo, hto, ccjih naacpTHTb Ay™ 6oAbmHx xpyroB, anajionmHuc AI^, to 
orpcaox EN npcAcraBHT paanocTb bpcmch BocxoAa b npaMOii h b haxjiohhoh 
c(i)epax Ayr aoAHaxanbHoro xpyra, aaxjHoacHHux MCXAy tohxoh E h 
napajuiCAbK), dpobcachhoh acpea K. 3to h Tpc6oBajiocb Aoxaaarb. 
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yCraHOBHB 3 TO, BOabMCM MepTCXe TOJIbKO nOJiyfleHHblfi Kpyr H 

noayoKpyxHOCTH ropHSOHTa h paBHoaeHcrBeHHoro Kpyra. SareM npoBe^CM nepea 
lo^HbiH nojiioc paBHOfleHCTBCHHoro Kpyra Z nerBcpTH 

6 ojibmHx KpyroB ZH© h ZKA [pHC. 2.8]. ^ir - 

npeflnojio*HM, HTO TOHKa H — o 6 masi xonKa 
ropHaoHxa h napajuiejiH, npoBcacHHOH nepea xonKy 3 / vAfA \ 

aHMHero cojiHueBopoxa, a K — o 6 ma 9 xo^ica ropnaoHxa — -•n^ 

H napajuiejiH, Koxopaa, nanpHMep, npoBeaena Hcpea I //ke^T ) 

HaHajio Ph6 hjih KaKyio-HH 6 yflb flpyryio AaHHyio xonKy \J7 N. y 

H 3 Ayr MexBcpxH oKpyxcHocxH [or navajia Koaepora ao 2 X. 

KOHua Ph6]. TaKHM o6paaoM, onaxb b Ayni Z0 h _ 

E© 6ojibuiHX KpyroB BnHcaHu abc Apyrae, ZKA h Phc 2 8 

EKH, nepecexaioiAHeca b K. M oxhouichhc npsMOH, 

cxsirMsaiomeM yABoennyK) Ayry ©H, k npsMOH, cxaniBaiomeji yABOenHyio ZH, 
6 yAex cocxaBAaxbca na oxHomcHHa npsiMOH, cxarHBaiomeH yABOCHnyio ©E, k 
npHMOii, cxarMBaromeii yABOCHnyio EA, h oxHOmcHHa npsMOH, cxaniBaioiAeH 
yABoeHHyio KA, k npsiMOH, cxarMBaioiAeii yABoeHHyio KZ. 

Ho yABoeHHaa Ayra ©H — oAna h xa jkc bccx KAHMaxoB (h6o axo 


Ayra, aaKAiOMaromaaca McxcAy xponnicaMH) — Aana. BcjicACXBHe axoro aaAana 
yABoeHHaa paanocxb HZ. Tohho xax xe mu xex xe oxpeaxoB aoAHaxajibHoro 
Kpyra Aana yABOCHHaa Ayra AK — oaha h xa xe ajib Bcex xjiHMaxoB (ona 
onpeaeAsexca no xa 6 AHue CKjiOHeHHii), a BCAOACXBHe axoro aaAana ocxaBmaaca 
yABOennaa Ayra KZ. TaxHM o 6 paaoM, oxHomeHne npaMHX, cxaniBaiomHX 
yABoeHHbie Ayrn ©E h EA, OAHnaxoBO A^a Bcex kahmaxob h oahhx h xex xe 
Ayr paccMaxpHBaeMOH nexBepxn aoAHaxaAbHoro xpyra. 

Mxax, ecAH npn xakom nOAOxemm mh 6yAeM 6paxb paaAHMHbie aHaacHna 
AyrH KA Aaa xoaex, pacnoAOxeHHwx nocAeAOBaxeAbHO aepea 10 rpaAycoB b 


KBaApanxe ox xomkh BeceHnero paBHOAencxBHa ao aHMHero coAHiteBopoxa (aaa 
npaxxHMecKOro npHMeHOHHa xaxne ACAenna BnoAHe AocxaxoHHH), xo b xaxaom 
CA yaae yABOCHHaa Ayra ©H paBHa 47>42,40 rpaaycaM, a cxaniBaHsmaa ee 
npaMaa — 48;3I,55 aacxaM. VABoeHHaa AJ^a HZ paana 132;17,20 rpaAycaM, 
a cxarHsaioiHaa ee npaMaa — 109;44,53 aacxaM. 

Tomho xax xe AAa xoaxH, yaaAeHHOH na 10 rpaaycoB ox xohxh BeceHHero 
paBHOAOHCXBHa B HanpaBAeHHH x xoaxe aHMHero coAHu,eBopoxa, yABOeHHaa Ayra 
KA paBHa 8;3,16 rpaAycaM, a cxaniBaiomaa ee npaMaa — 8;25,39 aacxaM; 
yABoeHHaa Ayra KZ 6yAex cocxaBAaxb 171;56,44 rpaayc, a cxarnaaion^a ee 
npaMaa — 119;42,14 aacxeH. 

flAa xaxoH xe Ayrn, oxcxoameii na 20 rpaaycoB, yABoennaa Ayra KA 
cocxaBHx 15;54,6 rpaAycoB, a cxarnBaiouiaa ee npaMaa — 16;35,56 aaoxeii, 
yABOCHHaa KZ cocxaBHx 164;5,54 rpaAyca, a cxarnBaioaqaa ee npaMaa — 
118;50,47 aacxeii. 

/lAa AyrH, oxcxoamcH na 30 rpaAycoB, yABoennaa Ayra AK cocxaBHx 23; 19,58 
rpaAyca, a cxarHBaiomaa ee npaMaa — 24; 15,56 aacxH, yABoennaa KZ 6yAex 
cocxaBAaxb 156;40,2 rpaAycoB, a cxamaaiomaa ee npaMaa — 117;31,15 aacxen. 

ZlAa AyrH, oxcxoamcH na 40 rpaAycoB, yABoeHHaa Ayra AK cocxaBHx 30;8,8 
rpaAycoB, a cxarnaaiomaa ee npaMaa — 31; 11,43 aacxb, yABoennaa KZ — 
149;51,52 rpaaycoB, a cxamBaioinaa ee npaMaa — 115;52,19 aacren. 

flAa AyrH, oxcxoamen na 50 rpaAycoB, yABoennaa Ayra AK pasna 36;5,46 
rpaAycaM, a cxarnBaioaqaa ee npaMaa — 37; 10,39 aacxaM, yABoennaa KZ — 
I43;54,14 rpaAycaM, a cxamBaromaa ee npaMaa — 114;5,44 aacxaM. 
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Una flyni, orcroameH Ha 60 rpaHycoB, yaBOCHHaa flyra AK paBHa 41;0,18 
rpaaycy, a craniBaiomafl ee npaMaa — 42; 1,48 HacrsiM, yaBoeHHaa KZ — 
138;59,42 rpaaycaM, a crarKBaromaa ee npainaa — 112;23,57 aacraM. 

fljia AyrH, OTCToamea Ha 70 rpaflycoB, yABOennaa syra AK paana 44;40,22 
rpaaycaM, a craniBaiomaa ee npaMaa — 45;36,18 aacraM, yaBoennaa KZ — 

135; 19,38 rpanycaM, a craniBaiomaa ee npaMaa — 110;59,47 aacraM. 

Zljia flyni, OTCToameii na 80 rpaflycoB, ynBoennaa ayra AK paana 46;56,32 
rpaaycaM, a CTamaaiomaB ee npaMaa — 47;47,40 aacraM, yaaoeHHaa KZ — 
133;3,28 rpaaycaM, a craniBaiomaa ee npaMaa — 110;4,16 aacraM. 

Ha oCHoaaHHH Haao^ennoro, eoiH h 3 orHomenna npaMOii, craniBaiomeH 
yflBOeHHyio ayry ©H, k npaMOH, craniBaiomeH yaBoennyio HZ, r.e. h 3 
OTHouieHHa 48;31,55 k 109;44,53, mh 6yaeM coorBercrBenHO KaiKaoMy aecarKy 
rpaaycOB BHaeaarb orHomeHne npaMo&, craniBaiomeH yaBoennyio AK, k lao 
npaMOH, craniBaiomeft yaBoennyio KZ, ro b ocrarKe noayaHrca ornomenHe 
npaMOii, craniBaiomeli yaBoennyio ©E, k npaMoii, craniBaiomeH yaBoennyio 
EA, Koropoe aaa Bcex KJiHMaroB 6yaer panno ornomennio 60 k cjieayiomnM 
aHcaaM: aaa ayni, orcroameft, xax dcaaano, 

na 10 rpaaycoB, — k 9;33, na 50 rpaaycoB, — k 44; 12, 

na 20 rpaaycoB, — k 18;57, na 60 rpaaycoB, — k 50;44, 

na 30 rpaaycoB, — k 28;1, na 70 rpaaycoB, — k 55;45, 

na 40 rpaaycoB, — k 36;33, na 80 rpaaycoB, — k 58:55. 

Orcioaa acHO, aro, anaa ftaa icaacaoro KJiHMara yaBoennyio ayry ©E (ona 
cocraBaaer croabKO rpaaycoB, na CKoabxo BpeMennux rpaaycoB npoaoaxnreab- 
HOCTb ana paBHoaencrana npeBumaer npoaoaxnreabHocrb naHMenbmero ana), 
cramBaiomyK) ee npaMyio h ee ornomenHe k npaMod, craniBaiomeH yaBoennyio 
ayry ©E, mh 6yaeM anarb h ary craraBaiomyio npaMyio, n yaBoennyio ayry 
EA. Ecan ee noaOBHny, r.e. cany ayry EA, paanyio ynoManyroH paanocrn, 
BHaecTb H3 BpeMenH Bocxoaa b npaMoil cijiepe coorBercrByiomeli ayni 
aoaHaKaabHoro xpyra, mh noayaHM apena aocxoaa roH xe caMoii ayni ftaa 
aaaannoro xaHMara. 

B Kanecrae npHMepa BoabMeM onarb mnpory napaaaean, npoxoanmen nepea >3i 
Poaoc, nna KOropoH yaaoennaa ayra E© cocraBaaer 37;30 rpaaycoa, a 
cramaaiomaa ee npanaa — npHOaHanreabno 38;34 nacren. IIocKoabKy 
oTHomenne 60 k 38;34 paano ornomenHio 9;33 k 6;8 aaa 10 rpaaycoa, 

Han 18;57 k 12; 11 [aaa 20 rpaaycoa], 

Han 28; 1 k 18;0 [aaa 30 rpaaycoa], 

nan 36;33 k 23;29 [aaa 40 rpaaycoa], 

Han 44; 12 k 28;25 [aaa 50 rpaaycoa], 

Han 50;44 k 32;37 [aaa 60 rpaaycoa], 

Han 55;45 k 35;52 [aaa 70 rpaaycoa], 

nan 58;55 k 37;52 [aaa 80 rpaaycoa], 

noayaaerca npanaa, craniBaiomaa yaaoennyio ayry EA oTisi xaxaoro h3 
aecamrpaaycHHx npnpameHHH oraoxennHx cooraercrByiomHM o6pa30M orpea- 
KOB. rioaoBHHa cramaaeMoH eio ayni, r.e. cana ayra EA, Oyaer paana 
2;56 rpaaycaM aJia nepaoro, 13;42 rpaaycan aaa naroro, 

5;50 rpaaycaM aaa aroporo, 15;46 rpaaycaM aaa mecroro, 

8;38 rpaaycaM aaa rperaero, 17;24 rpaaycaM aaa ceabMoro, 

11;17 rpaaycaM jma aeraeproro, 18;24 rpaaycaM aaa BocbMoro 

aecarnrpaaycHoro npoMexyrxa h, xoneano, 18;45 rpaaycaM a^a aeaaroro. 
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TaKHM o6pa30M, eaivL b npaMoii c4)epe ayra, cooTBCTcrByiomaa nepBOMy 
aecaTHipaaycHOMy npoMeJKyTxy, bocxoaht bmcctc c 9; 10 BpeMeHHHMH rpaay- 
caMH, cooTBCTCTByiomaa 

BTopoMy — c 18;25, mecroMy — c 57;44, 

xpeTbCMy — c 27;50, ceflbMOMy — c 68; 18, 

132 aeTBepxoMy — c 37;30; BOCbMOMy — c 79;5, 

naxoMy — c 47;28, flCBaxoMy — c 90 

BpcMCHHHMH xpaflycaMH pejiOH aexBcpxH xpyra, xo acHO, axo, oxHHMaa ox 
Kaxaoro H3 BPCMCH Bocxoaa B npaMoii c(t)epe noaxoaamyio BCJiHaHHy, a hmchho 
cooxBCxcxByromyio ayre EA paanocxb, mh nojiyaHM Bpeiaa Bocxoaa xex 
caMHX ayr a^ia paccMaxpHBacMoro xjiHMaxa. 

TaxHM o6pa30M, oxaauBaexca, axo cooxBCxcxByiomaa nepBOMy aecaxarpa- 
aycHOMy npoMcxcyxxy ayra Bocxoaax c noJiyaaiomHMHca b ocxaxxe 6; 14 
BpeMCHHHMH XpaayCaMH, COOXBCTCXByiOmaa 

BxopoMy — c 12;35, mecxoMy — c 41;58, 

xpexbCMy — c 19; 12, ceabMOMy — c 50;54, 

aexBcpxoMy — c 26; 13, BocbMOMy — c 60;41, 

naxoMy — c 33;46, 

acBaxoMy, x.e. bcch aexBcpxH xpyra, — c 71; 15 BpeMCHHHM rpaaycoM, 
cooxBCxcxByiomHM nojioBHHC npoaojixHxejibHOCXH caMoro KopoxKOro ana. H 
caeaoBaxejibHO, m ynoManyxHx ayr, coaep*amHx no aecaxnrpaaycHOMy 
npoMcacyxxy, nepaaa Bocxoanx c 6; 14 BpeMennuMH rpaaycainH, 

Bxopaa — c 6;21, mecxaa — c 8;12, 

xpexba — c 6;37, ceabMaa — c 8;56, 

aexBcpxaa — c 7;1, BocbMaa — c 9;47, 

naxaa — c 7;33, aesaxaa — c 10;34. 

133 floxaaaB Bce axo, mh ceftaac ace, coraacno npHBeaeHHUM cooOpaacenHaM, 
nocaeaoBaxeabHo noayaHM BpcMena Bocxoaa h a^a ocxaabHux aexBepxeft xpyra. 

Hxax, BHancaHB xaxHM ace o6pa30M BpeMena Bocxoaa a.aa xaacaoro 
aecaxnrpaaycHoro npoMeacyxxa h na ocxaabHHx napaaaeaax ans ncnoabaoBaHna 
BO Bcaxoro poaa npaxxnaecxnx npunoacennax, mh npnBeaeM hx b xaOanaHOM 
BHae, HaaMHaa c caMoro paBHoaencTBenHOro xpyra n BaxanaiiBaa napaaaejibio 
c caMHM aJiHHHHM aHOM B 17 MBcoB, aaBaa npHpaiQeHHa no 1/2 aaca [aJia 
caMoro aojiroro ana], xax xax b npeaeaax i /2 aaca paanocxH necyDDcecxBeHHO 
oxjinaaioxca ox nojiyaaiomnxca npn paBHOMepnoM naMeneHHH. Hxax, b nepBOM 
cxoji6ne MH noMecxHM 36 aecaxnrpaayCHHx aejienHH xpyra, aJia xaxcaoro h 3 
HHx [bo BxopoM cxojiOnc ] noMCCTHM BpeMCHHHe rpaaycH BpeMeHH BOcxoaa aaa 
cooxBexcxByiOD^ero xannaxa n [b xpexbCM] Be.aHaHHH, nojiyaaeMne npn nx 
C.aO)KeHHM. 

134-141 8. Ta6jama BpeMen BOcxoaa no ayraM b aecaxb rpaaycoB^^ 

Cm. c. 52-55 


142 9. O aacxHHx Bonpocax, CBHsanHHx c BpeMenaMH BOcxoaa 

riocjie xoro xax mh ycxanoBiinH cnoco6 onpea^aenna BpeMen BOCxoaa, Bce 
ocxaabHoe, oxnocaDDceeca x axoMy npeaMcxy, ;ierxo paapemnMO, n naM ne 
nonaaoOaxca hh reoMexpnaecxHe aoxaaaxeabcxBa xaxaoro h 3 axnx caeacxBHH, 
HH cocxaBjieHHe aonoannxeabHHx xaOaHn. 06mHH xoa paccyxcaennH Bnoane 
acen, ecan BOcnoab30Baxbca npHBeaeHHHMH xaOaHpaMH. 



II.8. Tadjiuufl epejnen eocxoda no ^y^aM e decnmb epadycoe 


30AMaKa 

/tecaxM- 

rpaAyc- 

Hbie 

npsiMafl c(t>epa 
HaHEoAbuiHii achb ll** 
Bbicoxa noAWca 0;0° 

[ ABaJIHTCKHH SajIHB 
HaHOanbiUHM Aenb livj' 
Bbicoxa noAioca 8;25° 

Mepoa 

HaMOoAblUMM ACHb 13” 
Bbicoxa noAioca 16;27‘ 


BAAM 


Cjio^cHHbie 

BpeMCHa 


Cj]0)KeHHMe 

BpeMCHa 


CjIOJKCHHbll 

BpeMena 

Obch 

10 

9 10 

9 10 

8 35 

8 35 

7 58 

7 58 


20 

9 15 

18 25 

8 39 

17 14 

8 5 

16 3 


30 

9 25 

27 50 

8 52 

26 6 

8 17 

24 20 

TeJle^ 

10 

9 40 

37 30 

9 8 

35 14 

8 36 

32 56 


20 

9 58 

47 28 

9 29 

44 43 

9 1 

41 57 


30 

10 16 

57 44 

9 51 

54 34 

9 27 

51 24 

EjIM3Hel(bl 

10 

10 34 . 

68 18 

10 15 

64 49 

9 56 

61 20 


20 

10 47 

79 5 

10 35 

75 24 

10 23 

71 43 


30 

10 55 

90 0 

10 51 

86 15 

10 47 

82 30 

PaK 

10 

10 55 

100 55 

10 59 

97 14 

11 3 

93 33 


20 

10 47 

111 42 

10 59 

108 13 

11 11 

104 44 


30 

10 34 

122 16 

10 53 

119 6 

11 12 

115 56 

Jles 

10 

10 16 

132 32 

10 41 

129 47 

11 5 

127 1 


20 

9 58 

142 30 

10 27 

140 14 

10 55 

137 56 


30 

9 40 

152 10 

10 12 

150 26 

10 44 

148 40 

fleea 

10 

9 25 

161 35 

9 58 

160 24 

10 33 

159 13 


20 

9 15 

170 50 

9 51 

170 15 

10 25 

169 38 


30 

9 10 

180 0 

9 45 

180 0 

10 22 

180 0 

Becbi 

10 

9 10 

189 10 

9 45 

189 45 

10 22 

190 22 


20 

9 15 

198 25 

9 51 

199 36 

10 25 

200 47 


30 

9 25 

207 50 

9 58 

209 34 

10 33 

211 20 

CKOpnMOH 

10 

9 40 

217 30 

10 12 

219 46 

10 44 

222 4 


20 

9 58 

227 28 

10 27 

230 13 

10 55 

232 59 


30 

10 16 

237 44 

10 41 

240 54 

11 5 

244 4 

Cxpejiei; 

10 

10 34 

248 18 

10 53 

251 47 

11 12 

255 16 


20 

10 47 

259 5 

10 59 

262 46 

11 11 

266 27 


30 

10 55 

270 0 

10 59 

273 45 

11 3 

277 30 

Kosepor 

10 

10 55 

280 55 

10 51 

284 36 

10 47 

288 17 


20 

10 47 

291 42 

10 35 

295 11 

10 23 

298 40 


30 

10 34 

302 16 

10 15 

305 26 

9 56 

308 36 

BoAOJiefl 

10 

10 16 

312 32 

9 51 

315 17 

9 27 

318 3 


20 

9 58 

322 30 

9 29 

324 46 

9 1 

327 4 


30 

9 40 

332 10 

9 8 

333 54 

8 36 

335 40 

Pbl6bl 

10 

9 25 

341 35 

8 52 

342 46 

8 17 

343 57 


20 

9 15 

350 50 

8 39 

351 25 

8 5 

352 2 


30 

9 10 

360 0 

8 35 

360 0 

7 58 

360 0 
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SHaKM 

30AMaKa 

^eCHTM- 

rpaAyc- 

Hbie 

CueHa 

HaMOoabiiiHA ncHb 13Vi^ 
Bbicora nojiioca 23;51° 

HhxhhA Eruner 
HaHOoabuiMii acHb 14*“ 
Bbicora noaioca 30;22° 

POAOC 

HaHOoabunfjl ACHb 141^° 
Bbicora noaioca 36;0° 


CnoxceHHbie 

BpeMCHa 


CnoxceHHue 

BpeMCHa 


Cjio;KeHHi)ie 

BpeMena 

Obch 

10 

7 23 

7 23 

6 

48 

6 48 

6 14 

6 14 


20 

7 29 

14 52 

6 55 

13 43 

6 21 

12 35 


30 

7 45 

22 37 

7 

10 

20 53 

6 37 

19 12 

Taieu 

10 

8 4 

30 41 

7 

33 

28 26 

7 1 

27 13 


20 

8 31 

39 12 

8 

2 

36 28 

7 33 

33 46 


30 

9 3 

48 15 

8 

37 

45 5 

8 12 

41 58 

E;iH3Heuu 

10 

9 36 

57 51 

9 

17 

54 22 

8 56 

50 54 


20 

10 11 

68 2 

10 

0 

64 22 

9 47 

60 41 


30 

10 43 

78 45 

10 

38 

75 0 

10 34 

71 15 

PaK 

10 

11 7 

89 52 

11 

12 

86 12 

11 16 

82 31 


20 

11 23 

101 15 

11 

34 

97 46 

11 47 

94 18 


30 

11 32 

112 47 

11 

51 

109 37 

12 12 

106 30 

Jlea 

10 

11 29 

124 16 

11 

55 

121 32 

12 20 

118 50 


20 

11 25 

135 41 

11 

54 

133 26 

12 23 

131 13 


30 

11 16 

146 57 

11 

47 

145 13 

12 19 

143 32 

Aeea 

10 

11 5 

158 2 

11 

40 

156 53 

12 13 

155 45 


20 

11 1 

169 3 

11 

35 

168 28 

12 9 

167 54 


30 

10 57 

180 0 

11 

32 

180 0 

12 6 

180 0 

Becbi 

10 

10 57 

190 57 

11 

32 

191 32 

12 6 

192 6 


20 

11 1 

201 58 

11 

35 

203 7 

12 9 

204 15 


30 

11 5 

213 3 

11 

40 

214 47 

12 13 

216 28 

CKOpnHOH 

10 

11 16 

224 19 

11 

47 

226 34 

12 19 

228 47 


20 

11 25 

235 44 

11 

54 

238 28 

12 23 

241 10 


30 

11 29 

247 13 

11 

55 

250 23 

12 20 

253 30 

Cipeneu 

10 

11 32 

258 45 

11 

51 

262 14 

12 12 

265 42 


20 

11 23 

270 8 

11 

34 

273 48 

11 47 

277 29 


30 

11 7 

281 15 

11 

12 

285 0 

11 16 

288 45 

Kosepor 

10 

10 43 

291 58 

10 

38 

295 38 

10 34 

299 19 


20 

10 11 

302 9 

10 

0 

305 38 

9 47 

309 6 


30 

9 36 

311 45 

9 

nJ 

314 55 

8 56 

318 2 

Bonoaeii 

10 

9 3 

320 48 

8 37 

323 32 

8 12 

326 14 


20 

8 31 

329 19 

8 

2 

331 34 

7 33 

333 47 


30 

8 4 

337 23 

7 

33 

339 7 

7 1 

340 48 

Pbi6bi 

10 

7 45 

345 8 

7 

10 

346 17 

6 37 

347 25 


20 

7 29 

352 37 

6 55 

353 12 

6 21 

353 46 


30 

_ 1 

7 23 

360 0 



360 0 

6 14 
_ 1 

360 0 
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3HaKM 

30AMaKa 

^ecsiTM- 

rpaflyc- 

Hue 

rejuiecnoHT 
HaH6oabmMA ncHb 15** 
Bbicora noJiKica 40;56° 

CpeAHHH nOHT 
HaHOojibiuHil neHb 151/2” 
Bucora nanioca 45;!° 

ycTbH BopHC(t)eHa 
HaMOoBblUMll nCHb 16" 
Bbicora noawca 48; 32° 


CjioaceHHbie 

BpeMena 


CjioMceHHbie 

BpeMeHa 


Cjio)KeHHbie 

BpeMCHa 

Obch 

10 

5 40 

5 40 

5 8 

5 8 

4 36 

4 36 


20 

5 47 

11 27 

5 14 

10 22 

4 43 

9 19 


30 

6 5 

17 32 

5 33 

15 55 

5 1 

14 20 

Taieu 

10 

6 29 

24 1 

5 58 

21 53 

5 26 

19 46 


20 

7 4 

31 5 

6 34 

28 27 

6 5 

25 51 


30 

7 46 

38 51 

7 20 

35 47 

6 52 

32 43 

EjIM3HeUbl 

10 

8 38 

47 29 

8 15 

44 2 

7 53 

40 36 


20 

9 32 

57 1 

9 19 

53 21 

9 5 

49 41 


30 

10 29 

67 30 

10 24 

63 45 

10 19 

60 0 

PaK 

10 

11 21 

78 51 

11 26 

75 11 

11 31 

71 31 


20 

12 2 

90 53 

12 15 

87 26 

12 29 

84 0 


30 

12 30 

103 23 

12 53 

100 19 

13 15 

97 15 

JleB 

10 

12 46 

116 9 

13 12 

113 31 

13 40 

no 55 


20 

12 52 

129 1 

13 22 

126 53 

13 51 

124 46 


30 

12 51 

141 52 

13 22 

140 15 

13 54 

138 40 

ffeea 

10 

12 45 

154 37 

13 17 

153 32 

13 49 

152 29 


20 

12 43 

167 20 

13 16 

166 48 

13 47 

166 16 


30 

12 40 

180 0 

13 12 

180 0 

13 44 

180 0 

Becbi 

10 

12 40 

192 40 

13 12 

193 12 

13 44 

193 44 


20 

12 43 

205 23 

13 16 

206 28 

13 47 

207 31 


30 

12 45 

218 8 

13 17 

219 45 

13 49 

221 20 

CKOpnMOH 

10 

12 51 

230 59 

13 22 

233 7 

13 54 

235 14 


20 

12 52 

243 51 

13 22 

246 29 

13 51 

249 5 


30 

12 46 

256 37 

13 12 

259 41 

13 40 

262 45 

Cxpeneu 

10 

12 30 

269 7 

12 53 

272 34 

13 15 

276 0 


20 

12 2 

281 9 

12 15 

284 49 

12 29 

288 29 


30 

11 21 

292 30 

11 26 

296 15 

11 31 

300 0 

Kosepor 

10 

10 29 

302 59 

10 24 

306 39 

10 19 

310 19 


20 

9 32 

312 31 

9 19 

315 58 

9 5 

319 24 


30 

8 38 

321 9 

8 15 

324 13 

7 53 

327 17 

Boaoaefl 

10 

7 46 

328 55 

7 20 

331 33 

6 52 

334 9 


20 

7 4 

335 59 

6 34 

338 7 

6 5 

340 14 


30 

6 29 

342 28 

5 58 

344 5 

5 26 

345 40 

Pbi6bi 

10 

6 5 

348 33 

5 33 

349 38 

5 1 

350 41 


20 

5 47 

354 20 

5 14 

354 52 

4 43 

355 24 


30 

5 40 

360 0 

5 8 

360 0 

4 36 

360 0 
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II.9. O mcniHbix eonpocax, cenaoHHbtx c speMenoMu aocxoda 


ripexae Bcero, ccjih Heo6xoaHMO onpeae/iHXb npo;ioji)KHTe;ibHOCTb aaHHoro 
ana HjiH HOaH, naao noflcaHTarb aHCJio bpcmchhhx rpaaycOB gjia cootbctct- 
Byiomero KjiHMaTa: jiJisi ana — ox saHHMaeMOro CoaHi^CM rpaayca ao awaMex- 
paabHO npoxHBonoaoxHoii xoaxH b nanpasaeHHH nocaeaoBaxeabHOCXH SMaxOB 
aoanaKa, a aaa HoaH — ox axoii anaMexpaabHO npoxHBonoaoxHOH Coanpy xoaxH 
ao rpaayca, aaHHMacMoro Coani^eM. CyMMa cooxBCxcxByromHx BpeMCHHHx 
rpaaycoB, aeacHHaa na 15, aacx aHcao paBHoaeHcxBCHHbix aacoB b paccMaxpHBa- 
CMOM npoMCxcyxKe bpcmchh. BaaB xce 1/12 aacxb ox oxoh cyMMH, noayaHM 
aHcao BpeMCHHHX rpa^ycoB, cooxBcxcxByiomHx aaa xoro *e npoMCxcyxxa 
BpcMCHH oaHOMy ccaoHHOMy aacy^^. 

ripoaoaacHxeabHocxb [ceaoHHoro] aaca moxcho onpeaeaHXb h npoipe, ecaH 
H3 ynoMaHyxoii xa6aHpH bpcmch Bocxoaa Bsaxb paSHocxb cxoanjHx b hch 
caoxccHHHx BpcMCH Aaa rpaayca, aaHHMacMoro CoaHAeM ahcm (naH [aaa 
rpaayca, cooxBCxcxByKJmero ] aHaMCxpaabHo npoxHBonoaoxcHon xoaxe Hoabio), 
aaa paBHOaeHCXBCHHoro xpyra [x.e. b npaMoii cc^epe] h aaa cooxBexcxByromero 
KaHMaxa. Baaa 1/6 aacxb axofi pasHocxH h caoxcHB ee c 15 BpeMCHHHMH 
rpaaycaMH oaHoro paBHoaeHCxBCHHoro aaca, ecaH cooxBexcxByroniHH rpaayc 
HaxoaHxca b ccbcphoh noayoKpyjKHocxH, vuivi Btiaxa ee h3 ynoMaHyxHx 15 
rpaaycoB, ecan oh HaxoaHxca b k):khoi1, mh noayaHM xoanaecxBO BpeMOHHHX 
rpaaycoB, cooxBexcxBywiuHx aaHHOMy ce30HH0My aacy^^. 

^aHHoe BpeMa b ceaoHHbix aacax mo^kho npeBpaxHXb b paBHoaeHCXBeHHMe, 
yMHOJKHB KoanaecxBO aneBMux aacoB na ancao BpeMeHHux rpaaycoB, 
cooxBexcxBywmHx axoMy ahio b paccMaxpHBaeMOM xaHMaxe, a KoanaecxBO 
HoaHHx aacoB — na xaxoe xce ancao, cooxBexcxByjoinee Hoan. B3 hb 1/15 aacxb 
ox noayaeHHoro ancaa, noayaHM KoanaecxBo paBHoaeHcxBeHHWx aacoB. 
06paxHo, aaHHoe ancao paBHoaeHCXBeHHHx aacoB mh moxcom o 6 paxHXb b 
ceaoHHHe, yMHoxcHB hx Ha 15 h pasaeans na ancao BpeMOHHHx rpaaycoB, 
cooxBexcxByiomHx oanoMy aacy aaa aannoro npoMeacyxxa BpeMenn. 

flaaee, ecan ham aaHH aaxa h BeaHauna Kaxoro-HHdyab [ceaoHHOro] aaca, 
MH onpeaeaHM cnaaaaa BOCxoaamHH rpaayc aoaHaxaabHoro xpyra, yMHo*HB 
(aneM) ancao aacoB, npomeamnx ox Bocxoaa Coanna, a Hoabio — ox aaxoaa, 
Ha ancao BpeMenHHx rpaaycoB cooxBexcxByromero [ceaOHHoro] aaca. rioayaen- 
Hoe ancao npH6aBHM xo BpeMenn BOcxoaa b yxaaannoM xanMaxe aaHHMaeMoro 
CoanneM rpaayca (aneM) nan [x rpaaycy, cooxBexcxByxJmeMy ] anaMexpaabHO 
npoxHBonoao*Hoil xoaxe (HoabKj). Tox rpaayc, xoxoporo aocxnrnex oxcanxH- 
BaeMoe ancao, 6yaex BOCxoaamnM [b oxox momckx]^^. 

Ecan ace mh xoxhm onpeaeanxb rpaayc, naxoaHn^nnca [b aanHHH momchx] 
Haa SeMaen b cepeanne He6a, to Bceraa [x.e. xax aaa ana, xax n aJia Hoan] 
yMHoacaeM ancao ccbohhhx aacos, npomeamnx ox nocaeanero noayana ao 
aaHHoro aaca, na cooxBexcxByiomee oanOMy aacy ancao BpeMCHHHx rpaaycoB. 
rioayaeHHoe ancao npH6aBHM xo BpeMenn Bocxoaa b npaMon c4)epe aannMaeMoro 
CoanneM rpaayca. Tox rpaayc [aoanaxaabHoro xpyra], na xoxopnn npnaexca 
oxcanxHBaeMoe ancao, 6yaex naxoanxbca b otox momohx naa SeMaen b cepeanne 
He6a. 

Toano xax ace no BocxoaamcMy rpaaycy mh onpeaeanM rpaayc, aeaamnn 
nonoaaM He 6 o naa SeMaen, ecan na^eM b xafianpe aaa paccMaxpnBaeMoro 
xaHMaxa cyMMy BpeMen, cooxBexcTByromyio BocxoaamCMy rpaaycy. Bceraa 
[x.e. xax HOabK), xax n aneM] BHanxaa h 3 nero 90 BpeMennnx rpaaycoB 
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»ieTBepTH [paBHOACHCTBCHHOro Kpyra Mcayiy ropHSOHTOM h MepHAHanoM], no 
CJIOXCHHHM BpCMCHaM, OnpeACJIBeMblM H3 Ta6jIHnH AAS npaMOH C^epu, naXOAHM 

cooTBCTCTByiomHH yKasaHHOMy MHCJiy rpaAyc, HaxOAamnHca b otot momcht b 
cepeAHHC He6a. 06paTHO, no rpaAycy, naxoAflmeMyca hba Sewuien b cepeAHne 
He6a, MH noAyMHM bocxoa«iah^ rpaAyc, ecjin HanACM b Ta6jmu,e ann npaMoii 
C(J)epH cyMMy BpcMen, cooTBcrcTByiomyio rpaAycy, naxoA^mcMyca b cepeAHne 
He6a. BcerAa npH6aBAaa k HeMy xe xe 90 rpaAycoB, mh onpeACAaeM no cyMMe 
BpeMen AJia Aannoro XAHMaxa, kakoh rpaAyc cooTBexcTByex axoMy MHCAy. 3xox 
rpaAyc 6yAex bocxoa«dd(hm^^. 

OaeBHAHO, Hxo AAa ACHByiAHX na oahom h xom xce nOAyAcnnoM xpyre 
CoAHne 6yAex oxcxoaxb ox noAyAHa hah noAynoHH na OAHnaxoBoe mhcao 
paBHOACHCXBeHHHX HacoB. ^a xex xe, kxo ne XHBex na oahom nOAyACnnoM 
xpyre, paanocxb, BbipaxeHnaa bo BpeMennbix rpaAycax paBHOACHcrBennoro 
xpyra, 6yAex paBna paanocxH rpaAycoB MexAy cooxBexcxByioDD(HMH nOAyACHHHMH 
xpyraMH. 

10. 06 yrAax, o6pa3yeMbix xpyroM, npoxOAflipHM nepes cepeAHHu 
soAHaxaAbHbix cosBesAHH, h noAyAeHHbiM xpyroM 

flAa aaBepmeHHa paaOnpaeMofi xeopnn ocxaexca paccMOxpexb yrAH, 
o6pa3yeMbie xpyroM, npoxoAsiAHM nepea cepeAHHu aoAHaxaAbnux coaaeaAHH. 
ripexAC Bcero Hyxno HMexb b BHAy, hxo 6oAbmHe xpym o6pa3yK)x MexAy 
co^ii npaMOH yroA, ecAH, onncaB h3 xomxh nepeceneHna axHx xpyroB xax h3 
noAWca AK)6hiM paAHycoM oxpyxHOCXb [nepneHAHxyAapHo ahhhh hx nepece- 
neHHa], mh yBHAHM, hxo Ayra 3xoh oxpyxHocxH MexAy coAcpxamHMH yroA 
AyraMH cocxaBAaex HexBepxb onncaHHoro xpyra. Boo6me xe yroA HaxAOHa AByx 
HAOCxocxeft xax oxHocHxca x aexnpeM npaMHM yxAaM, xax oxceaeHHaa Ayra 
onHcaHHOH ynoManyxHM o6pa30M oxpyxnocxH — xo Been oxpyxHOCXH. TaxHM 
o6pa30M, ecAH nepHMexp axoH oxpyxHOCxn noAOXHXb pabhhm 360 aaexaM, xo 
cxoAbxo xaxHx HacxeH coAcpxHx ynoManyxaa oxceaeHHaa Ayra, cxoAbxo aaoxeii 
6yAex aaxAioaaxbca b cxarHBaeMOM eio yrAe, ecAH npHHaxb npaMoii yroA aa 
90 aacxeH. 

Hxo xacaexca yrAOB, oOpaayeMHx npn naxAonnoM xpyre, xo nanOoAee 
BaxHHMH AAa paccMaxpHBaeMOH xeopnn 6yAyx xe, xoxopHe noAyaaKJxca npn 
nepeceaeHHH ero b paaAHHHHX noAOxennax c noAyACHHHM xpyroM, a xaxxe 
c ropnaoHxoM h, naxoHeu, npn nepeceneHHH c 6oAbmHM xpyroM, npoBeACHHHM 
aepea hoakxh ropnaonxa. OAHOBpeMeHHO c oxhmh yrAaMH onpeACAanyrea h 
Ayrn nocAeAHero xpyra, aaxAioaeHnue MexAy ero nepecenennaMH c aoAnaxaAb- 
HHM xpyroM H noAKXOM ropnaoHxa, x.e. xoHxofi, AexaDaeii npaMo naA roAOBOH^^. 
OnpeACAeHHe xaxAoro na ynoManyxHx yrAOB HMeex Baxnenmee anaaenHe AAa 
paccMaxpHBaeMOH xeopnn, a xaxxe b Bucmeil cxenenn noAeano AAa naxoxACHHa 
napaAAaxca JlyHH, onpeACAHXb xoxopun hhxohm oOpaaoM neBoaMoxno Oea 
npeABapnxeAbHoro ycBoeHna HaAOxennoro Bume. 

Xoxa B nepecenennH AByx xpyroB, x.e. xpyra, npoxoAflcaero nepea cepeannH 
3HaxoB aOAHaxa, n oahopo na nepecexaionjinx ero ynoManyxHx xpyroB, 
noAynaioxcH Bcero nexHpe yrm, b AaAbnenmeM mh OyACM roBopnxb xoabxo o6 
OAHOM, aaHHMaiODaeM BcerAa onpeACAennoe noAOxenne. npeABapnxeAbno 
yCAOBHMca, Mxo BOoOcae na AByx yrAOB, noAynaionpixca npn ynoManyxon Ayre 
aoAHaxaAbHoro xpyra b o6n^eM cenennH axnx xpyroB, mh OyACM 6paxb xox, 
xoxopnfi o6paDD(eH x ceBepy, xax qxo Bce CBoiicxBa n onpeACAaeMne 
xoAHMecxBenHHe BeAHHHHH 6yAyx oxnocnxbca x yxAaM xaxoro poAa. IlocxOAbxy 
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fljia flOKaaaTejibCTBa HaH6ojiee npocTUM ABjiaerca onpeaejiCHHC yr;iOB HamiOHHOro 
Kpyra c nojiyflCHHHM, mh HawHeM c Hcro^^ h npeame Bcero noKa)KeM, axo abc 
ToaKH soflHaKajibHOro xpyra, OAHHaKOBO orcroamHe ot oahoh h xoft )Ke xoaxH 
paBHOACHCXBHa, o6pa3yK)x paBHue ynoManyxHe yr;iH. 

flCHCXBHxejibHO, nycxb ABF — Ayra paBHOAeHCXBCHHOro xpyra, ABE — 
Ayra xpyra, npoxoAamero aepea cepeAHHH SHaxoB aoAHaxa, a xoaxa Z — 
no;iK)C paBHOAeHCXBCHHOro xpyra [pHC. 2.9]. Ho o6e cxopoHH ox xoaxH 
paBHOACHCXBHa B ox;i03XHM paBHbie Ay™ BH h B0 h aepea hoakk: Z h xoaxH 
H H © npoBCACM Ay™ ZKH h Z0A noJiyACHHHx xpyroB. 

51 yxBcpxAax), axo yroji KHB paBCH yrjiy Z0E. 3xo acHO H3 cacAyiomero. i48 
TpeyrojibHHx BHK hmccx paBHue yrjiu c xpeyrojibHHxoM B0A, xax xax o6a 
OHH HMCiox xpH HOiiapHO paBHuc cxopoHu, a HMCHHo HB, paBHyio B©, HK, 
paBHyK) ©A, H BK, paBHyio BA. (Bee oxo yxe Aoxaaano Bbime.) CjicAOBaxcjibHO, 
yroji KHB paBCH yrjiy B0A, x.e. yr;iy Z0E, axo h xpe6oBaAOCb AOxaaaxb. 

SaxcM HyxHo Aoxaaaxb, axo y AByx xoaex 
30AiiaxaAbHoro xpyra, paBHOOxcxoamHx ox oahoh h 
xoH X.C xoaxH cojiHACBopoxa, yrjiH, o6pa3yeMbie c 
noJiyACHHUM xpyroM, bmccxc BaaxHC, paBHu AsyM 
npaMUM yrAAM. 

ZlcHCXBHxcAbHo, nycxb ABF 6yAex Ayra xpyra, 
npoxoAHmero aepea ccpcahhh anaxoB aoAHaxa, a 
B — xoaxa coAHucBopoxa [pnc. 2.10]. Oxao*hb 
ox Hce B o6e exopoHu paBHue Ayra BA h BE, 
npoBCACM aepea xoaxH A, E h hoaioc Z 
paBHOAeHCXBCHHOro xpyra Ay™ ZA h ZE noAy- 
ACHHux xpyroB. 3 yxBcpxAaio, axo yrAH ZAB h 
ZEF, BMccxe Bsaxue, paBHu AByM npaMHM. 

3x0 xax*e oacBHAHo. Tax xax xoaxH A h E i49 
OAHHaxoBO oxexoax ox oahoh h XOH *e xoaxH 
coAHucBopoxa, xo Ayra AZ paana Ayre ZE, h, 
CACAOBaxcAbHo, yroA ZAB 6yAex paacH yrAy 
ZEB. Ho yrAH ZEB h ZEF, bmccxc aaaxHC, paann 
AByM npaMHM yrAaM. Snaanx, yroA ZAB bmccxc c 
yrAOM ZEF paacH AByM npaMHM, axo h xpeOoaaAOCb 
Aoxaaaxb. 

HpcABapHxcAbHO ycxaHOBHB 3X0, BOBbMCM noAy- 
ACHHHii xpyr ABFA h nOAyoxpyxHOCXb 30AHaxaAb- 
Horo xpyra AEF [pnc. 2.11]. Hpcahoaojxhm, axo 
A — xoaxa 3HMHero coAHpcBopoxa. Ha noAioca 
A paAHycoM, paanHM cxopoHC anneanHoro xaaApaxa, onHmcM nOAyoxpy)XHOCXb 
BEA. Tax xax nOAyACHHHH xpyr ABFA npoBCACH aepea nOAK)CH xpyroB 
AEF H BEA, xo Ayra EA paana aexBepxH oxpyxHOCXH. 

CACAOBaxcAbHO, yroA AAE npaMoii. TorAa cornacHO AOxaaannoMy BHme 
6yAex npaMHM h yroA npn xoaxe AcxHcro coAHpcBopoxa. 3xo h xpe^aaAOCb 
Aoxaaaxb. 

flaAce, nyexb ABFA — nOAyACHHHH xpyr, a AEF — nOAyoxpy)XHOCXb iso 
paBHOAeHCXBCHHOro xpyra [pnc, 2.12]. HpoBCACM nOAyoxpyjKHOCXb aoAHaxaAb- 
Horo xpyra AZF xax, axo6H A 6HAa xoaxoH occHHcro paBHOACHCXBHa. Ha 
xoaxH A xax h 3 noAioca paAHycoM, paBHHM exopone BnneaHHoro xBaApaxa, 
onHmcM nOAyoxpyjKHOCXb BZEA. TorAa na ocHOBaHHH xex )xe caMHx 





11.10. 06 ytAOX Mexdy soduoKOMMUM u nojiydenHbiM KpyiOMu 


paccyx;^eHHH, nocKo;ibKy ABFA npoBCflCHa qepea noaKXH OKpyjKHOcreii AEr 
H BEA, flyra Z h EA cocraBJiaiOT qerBeprH oxpyxcHOCTH. TaKHM o6pa30M, 
AZ — TOMKa 3HMHero coanpeBopora, a ayra ZE npH6aH3HTeabHO cocraBJiHer, 
xax 6buio AOKa3aHO Bbime, 23;51 rpagyca. 

CaeflOBaxeabHo, bc« nyra ZEA paBHa 113;51 rpaaycaM h yroji AAZ coc- 
Tasaaer 113;51 xaKHx rpasycoB, Kaxiix b npaMOM yrjie coaepjKHxca 90. Haaee, 



Pmc. 2.13 




Ha ocHosaHHH aoKa3aHHoro sbime yroa y tohkh BeccHHCro paBHOflCHCTBHa Oyaer 
paBHaTbca 66;9 rpaaycaM, HcaocraiomHM ao asyx npaMMx yraoB. 

flaaee, nycrb ABEA Oyaer noayaeHHHii xpyr [pnc. 2.13], AEE — 
noayoKpy*HocTb paBHoaeHCTBeHHoro xpyra, a BZA — BoaHaxaabHoro xpyra. 
Tax HTO Toaxa Z no npeanoaoaceHHio ecrb xoaxa oceHnero paBHoaencTBHa. 
flyra ace BZ nycrb BHaaaae cooTBercTByer fleae — aBCHaauaroii uacTH BoaHaxa. 
Tonia Toaxa B — Haaaao 3HaKa /leau. Chobb h3 noaioca B paccroaHHCM, 
paBHMM CTopoHC BnHcaHHOix) KBaapaxa, onHmcM noayoxpyacHOcrb H@EK, h 
aaaaaHMca neabio onpeaeaHTb yroa KB0. 

Tax xax noayacHHhiii xpyr ABTA npoxoaHT Hepe3 noaKKu xpyroB AEF h 
HEK, TO xaacaaa h 3 ayr BH, B0 h EH oxaacerca paBHoii aerBepTH oxpyacHOCTH. 
Ho Ha ocHOBaHHH nocrpocHHa oxHomeHHe npHMoii, craniBaiomeH yaBoenHyx) 
ayry BA, x npaMOft, craniBaiomeH yaBoenHyio HA, cocraBaaercH H3 OTHomcHHa 
npaMOii, craniBaioiaeH yaBoeHHyio BZ, x npaMOH, craniBaioiaeil yaBoennyK) 
0Z, H OTHomcHHa npaMoik, cn-araBaioiaeil yaBoennyio E0, x npaMOii, 
crarHBaioiaeji yaBOCHnyio EH. 

Ho, coraacHO H3aoaceHHOMy Bume, yasocHHaa ayra BA paana 23;20 
rpaaycaM h crarHBaioiaaa ee npaMaa cocxaBaaer 24; 16 aacrn. VaaocHHaa ayra 
AH paBHa 156;40 rpaaycaM, h (rrarHBaioiaaa ee npaMaa — 117;31 aacraM. 
flaaee, yaBoennaa ayra ZB paBHa 60 rpaaycaM, h craraBaioinaa ee npaMaa — 
60 aacraM, a yaBoennaa ayra Z0 — 120 rpaaycaM, h craruBaioinaa ee 
npaMaa — 103;55,23 aacraM. CaeaoBareabHO, ecan h 3 OTHomeHHa 24; 16 x 
117;31 BbweaHTb oxHomeHHe 60 x 103;55,23, ocTanerca orHomenHe npaMoii, 
craruBaioined yaBoeHHyx) ayry 0E, x npaMoii, cn-amBaioineH yaBoennyio EH, 
paBHoe npH6aH3HTeabHO orHomeHHio 42;58 x 120. Ho craruBaioinaa yaBoennyio 
ayry EH npaMaa cocraBaaer 120 aacreH. CaeaoBareabHO, npaMaa, craniBaioinaa 
yaBoennyio ayry 0E, Oyaer paana 42;58 raxHM xe aacraM. TaxHM o6pa30M, 
yaBoennaa ayra 0E Oyaer paana npHOananreabHo 42 rpaaycaM, a caMa ayra 
0E — 21 raxoMy xe rpaaycy. CaeaoBareabno, aca ayra 0EK n 

cooTBercTByiomHH eii yroa KB0 Oyayr paania 111 rpaaycaM. 

Toraa na ocnoBannH aoxasannoro panee yroa, noayaaioinHfica npn nanaae 
Cxopnnona, roxe paaen 111 rpaaycaM, a Kaxaian h 3 yraoa npn naaaae Teabua 
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II.II. 06 yejutx, oOpcayeMtux men xe naKJtOHHbiM. KpytOM c iopusonmoM 


H Ha»iajie Ph 6 6y^eT paBCH HeaocraioiuHM ao flByx npBMbix 69 rpaaycaM, qxo 
H Tpe6oBa;iocb aoxasaTb. 

rioaie OToro na tom jkc caMOM <iepTe*e [pHC. 2.13] no.ao)KHM, tixo ayra 
ZB paBHa flByM flBeHaaaaxbiM »iacTHM [soflHaKajibHoro xpyra], xax »ito TOMxa 
B 6yaex HanajiOM JIbBa. ripa xex xe caMux npeano.ao)KeHHax a.aa apyrax 
[sHaxoB] yaBocHHaa ayra BA 6yaeT paBHOH 41 rpaaycy, a cxaniBaiouiaa ee 
npaMaa cocxasHx 42;2 aacxH. yaBOCHHaa ayra AH paBHa 139 rpaaycaM, 
a cxarMBaiomaa ee npaMaa — 112;24 nacxaM; ZB paBHa 120 rpaaycaM, a 
cxarHBaiomaa ee npaMaa — 103;55,23 aacxaM; yaBoennaa Z0 paana 60 
rpaaycaM, a cxarHBaiomaa ee npaMaa — 60 aacxaM. 

CjieaOBaxe.abHO, eoiH mh CHoaa h3 oxHomenHa 42;2 x 112;24 BwaejiHM 
OTHomeHHe 103;55,23 k 60, to ocxaneTca oxHomenne npaMoii, cxaxHBaiomeH 
yaBoennyio ayry 0E, k npaMoii, cxaniBaiomeH yaBOennyio EH, a HMenno 
oxHomeHHe 25;53 k 120. CaeaoBaTe.abHo, npaMaa, cxarHBaiomaa yaBoennyio 
ayry 0E, oKa3Kexca paanoH 25;53 xaxHM xe nacxaM. TaxHM oOpaaoM, yaBOennaa 
ayra 0E 6yaex paana npH6jiH3HTe.abHO 25 rpaaycaM, a caMa ayra 0E — 
121/2 xaxHM 3Ke rpaaycaM; anaanx, Bca ayra 0EK h yroa KB0 6yayx paanu 
1021/2 rpaaycaM. 

Ha oCHOBaHHH xex ace paccyacaenHH yroa npn nanaae Cxpeanaa 6yaex 
Toace paaeH 1021/2 rpaaycaM. Kaacauif ace h 3 yraoB npn nanaae BanaHeaoB h 
B oaoaea Oyaex paaen neaocxaiomHM ao aayx npaMux 771/2 rpaaycaM. TaxHM 
o6pa30M, MW aoKaaajiH npeanoaoacenHoe. 

Tox ace cawwii xoa awnncaenna npHMeHHM h aaa 6oaee Meaxnx aeaenHH 
HaxaoHHOro xpyra. flaa npaxxHnecxoro npuMenenHa axon xeopHH 6yaex 
aocxaxoHHo, ccjih npHBecxH aannwe aaa xaacaoil h 3 aBenaauaxH nacxeil 3oaHaxa. 


11. 06 yraax, o6pa3yeMbix tcm ace HaxjiOHHWM xpyroM c ropHSOHXOM 

Hocae axoro mw noxaaceM, xaxHM o6pa30M aas aannoro xaHMaxa 
onpeaeaaioxca yraw, oOpaayeMwe aoaHaxaabHUM xpyroM c ropHaoHXOM^*, xax 
xax H a.'ia HHx cooxaexcxByiomHH Mexoa 6yaex aeme, 
qeM a^ia ocxaabHwx [yraoa]. OneBitaHO, nxo yraw, 
oOpaayeMwe c no.ayaeHHWM xpyroM, 6yayx xeMH ace, 
Hxo H ero yraw c ropnaoHxoM b npnMoii ccpepe. A 
HToOw no.aynHXb hx aHanenHa b HaxjiOHHOii ccjiepe, 
HyacHO CHanaaa noxaaaxb, nxo xohxh aoanaxaabnoro 
xpyra, paBHooxcroamHe ox oanoH h xoii ace xohxh 
paBHoaencxBHa, o6pa3yiox c ropnsoHxoM paBnwe apyr 
apyry yr.)iw. 

flycxb ABFA — noayaeHHWH xpyr, AEF — 
noayoxpyacHOCXb pasHoacHCTBenHoro xpyra, a BE A — 
xpyra ropnaoHxa (pHC. 2.14). HpoaeacM ase ayrn, 
2M0 H KAM, HaxjiOHHoro xpyra, pacno.aoaceHHbie 
xax, axoOw xaacaaa h 3 asyx xonex Z h K cooxBexcxBoaaaa ocenneMy 
paBHoaeHcxBHK) H ayra ZH paanajiacb ayre KA. 

SI yxBepacaaio, nxo yroa EH0 Oyaex paaen yray AAK. 

3x0 acHO H3 caeayiomero. TpeyroabHHX EZH HMeex paBHwe yraw c 
xpeyroabHHXOM EKA, nocxoabxy na ocnoBaunn aoxaaannoro panee xpn cxoponw 
oanoro xpeyroabHHxa nonapno paBnu xpeM cxoponaM apyroro, a hmohho ayra 
ZH paBHa KA, ayra HE ropuaoHxa panna EA, a ayra BpeMenn BCKxoaa EZ 
paBna EK. CaeaOBaxeabno, yroa EHZ Oyaex panen EAK, a ocxaiomuHca yroa 
EH0 paBen AAK, nxo h xpe6oBaaocb aoxasaxb. 




II. II. 06 y^Jlax, odpaayeMbix mejn xe hokjiohhum KpydOM c iopusonmoM 
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a TaKxe yTBepxaaio, mto yrjin [Mcxay soflHaKajibHHM xpyroM h 
ropH30HT0M ] npH asyx aHaMerpajibHO npoTHBono;ioxHbix TOHxax [aoaHaxajibHoro 
xpyra], a hmchho oaHH npn Bocxoflameii h apyroii npn aaxoaamcH, cocraBjiaiOT 
BMecre aaa npaMHx yrjia. 

flcHCTBHTejibHO, ccjiH MH HaaepTHM xpyr ABFA ropHSOHra h AEFZ aoaHaxa, 
nepecexaiomHeca b TOMxax A h F [pnc. 2.15], to yr;iH ZAA h AAE, Bsaxhte 
156 BMecre, paBHH asyM npaMbiM yraaM. Ho yraa ZAA paBOH ZFA, rax aro BMecre 
B 3 aTHe yraH ZFA h AAE o 6 pa 3 yK 3 T oBa npaMbix yraa, hto h Tpe 6 oBanocb aoxasarb. 

riocKoabxy aoxaaaHO, mto y aayx roMex (aoanaxajibHoro xpyra], oaHHaxoBO 
OTCToamHx OT oaHOH H TOH xe TOMXH paBHOaeHCTBHa, 6yayT paBHu yraH, 
o6pa3yeMHe c reM *e ropH30HTOM, to moxho noxa3aTb, mto y asyx roaex, 




oaHHaxoBO orcroamHx or oaHoil h roft xe tomxh coaHucBopora, ogHoll 
Bocxoaameii h apyroii 3axoaameft, BMecre Bsarue yrau 6yflyT paBHarbca gayM 
npaMHM yraaM. 

TaxHM o6pa30M, eaiH mh HaiifleM BOCxoaamHe yrau or OBHa ao KaemHeii, 
TO oaHOBpeMeHHO 6yayT noayaeHU BocxoaamHC yrau ana apyroii noayoxpyx- 
HOCTH H 3axoaamHe yrau a.aa o6eHx noayoxpyxHocreil. KaxHM o6pa30M aro 
onpeaeaaerca, mu H3aoxHM xoporxo, noabsyacb b xaaecTBe npHMepa roii xe 
caMoii napaaaeabx), a hmokho roil, na xoropoii ceaepHufi noaioc noaHHMaerca 
Haa ropH30HTOM Ha 36 rpaaycoB^’. 

OaeHb aerxo moxho onpeaeaHTb yrau, o6pa3yeMue aoanaxaabHUM xpyroM 
c ropH30HTOM b paBHoacHCTBeHHux Toaxax [Haaaaa Oana h KaemneH ]. 
fleiiCTBHTeabHO, ecan [na pHC. 2.16] npoBecni noayaeHHuii xpyr ABFA, 
BOCTOHHyio noayoxpyxHOCTb ropnaoHra AEA, aeTBeprb EZ paBHoaencTBenHoro 
157 H aBC aeTBepTH EB H EF aoaHaxaabHoro xpyroB rax, aTo6u b roaxe E ana 
aeTBepTH EB npeanoaaraaocb oceHHee, a aaa aeraepTH EF Becennee 
paBHoacHCTBHe, Toaxa B 6uaa Toaxoii 3HMHero, a F — aernero coaHueaopoTOB, 
H ecaH ayra AZ paana no npeanoaoxcHHio 54 rpaaycau, a xaxaaa h3 BZ h 
ZF npH6aH3HTeabHO 23;51 rpaaycaM, to ayra FA oxaxerca paanoH 30;9, a 
BA — 77;51 raxHM xe rpaaycaM. CaeaOBareabHO, nocxoabxy E ecrb noaxx: 
noayaCHHoro xpyra, to o6pa3yeMUH b naaaae Oana yroa AEF cocraBHT 30;9 
raxHx rpaaycoB, xaxHx npaMoii yroa hmcct 90, a yroa AEB b naaaae KaemneH 
HMeer 77;51 raxHx xe rpaaycoa. 

Jlna o^acHeHHa Meroaa onpeaeaenna (yraoa ] b ocraabHux roaxax B03bMeM, 
HanpHMep, aocxoaamHH yroa, oOpaayeMuii y ropnaoHra naaaaoM Teabua. 

HyCTb ABFA Oyaer noayacHHUH xpyr, a BEA — BOCToanaa noayoxpyxHOCTb 
paccMarpHBaeMoro ropHaonra [pHc. 2.17]. HpoBeaeM noayoxpyxHOCTb AEF 
3oaHaxaabHoro xpyra rax, aTo6u roaxa E 6biaa naaaaoM Teabua. H rax xax 
B paccMarpHBaeMOM xaHMare npH Bocxoae Haaaaa Teabua naa SeMaeii b 
cepeaHHe He6a croar 17;41 rpaaycoB Paxa (mu yxe noxaaaan, xaxHM o6pa30M 
3TO onpeaeaaerca npn noMonni npHBeaeHHoii naMH Ta6aHnu Bpeuen Bocxoaa)’®, 



62 


11.12. 06 yijtax Mexdy hokjichhum KpyeoM u KpydOM eticombi 


TO 3 yra EF 6yaeT MCHbrne mctbcpth OKpyxHOCTH. Ha no;iK)ca E paccToaHHCM, 
paBHHM BnHcaHHOH B xpyF CTOpoHC KBaflpara, onHmcM ayry 6oabHioro xpyra 
0HZ H aonoaHHM acTBepTH xpyroB EFH h EA0. Toiaa ayni AFZ h ZH0 
Toxe xaxaaa paana aeTBCpTH xpyra BOieacTBHe roro, aro ropHaoHT BE0 
npoxoaHT aepea noaiocH nojiyacHHOro xpyra ZFA h 6oabmoro xpyra ZH0. 
flaaee, rax xax 17;41 rpaaycoB Paxa oxcroaT na 22;40 rpaayca x ceaepy no 
6oabraoMy xpyry, npoxoaamcMy aepea ero noaiocu (aro roxe y*e noxaaano 
naMH [b Ta6aHpe cxjioneHHH ]), a noayacHHHH xpyr otctoht ot nojiroca Z 
ropH30HTa na 36 rpaaycoa no Toii *e caMOil ayre ZFA, to nonyanrca, aro 
ayra ZF paana 58;40 rpaaycaia. Ecan aro HaaecTHO, to ocraabHoe noayaaerca 
na aeprexa: OTHomeHHC npamoH, craniBaionieH yaBoenHyio ayry FA, x npaiaoH, 
CTarnaaionxeii yaBoennyK) AZ, cocraBaaerca na OTHOmeHna npaMOii, CTarnBaio- 
raeii yaBoennyK) FE, x npamon, cxaniBaionieH yaBoennyio EH, h OTHomeHna 
npaMOii, CTarnBaxinieH yaBoennyio ayry H0, x npaMOii, crarHBaionxeH 
yaBoeHHyx) 0Z. 

Ho coraacHO HaaoaccHHOMy Bume yaaocHHaa ayra FA paana 62; 40 rpaaycaM, 
a crarnaaKiniaa ee npamaa cocTaaaacT 62;24 aacTH; yaaoennaa ayra AZ paana 
180 rpaaycaM, a CTamaaioniaa ee npaMaa — 120 nacTaM. yaaoennaa 

ayra FE paana 155;22 rpaaycaM, a cramaaiooiaa ee npaMaa — 117;14 nacraM. 
Yaaoennaa ayra EH paana 180 rpaaycaM, a cramaaiomaa ee npaMaa — 120 
aacraM. Caeacaareabno, ecan na OTnomenna 62;24 x 120 BNaeanTb OTnomenne 
117; 14 X 120, TO y nac noayanTca ornomenne npaMOft, cramaaioraeH yasoennyx) 
ayry 0H, x npaMon, cramaaioraeH yaaoennyx) ayry 0Z, a HMenno 63;52 x 
120. Ho npaMaa, cramaaiomaa yaaoennyx) ayry ©Z, cocraaaaeT 120 nacreii, 
H, caeaoaareabno, npaMaa, CTamaaxJmaa yaaoennyx) ayry ©H, cocraanr 63;52 
raxHe ace aacrn. TaxHM o6paaoM, yaaoennaa ayra ©H Oyaer paana 64;20 
rpaaycaM, a caMa ayra ©H, a raxace yroa HE© paanu raxHM ace 32; 10 
rpaaycaM. 3to h Tpeooaaaocb noxaaarb. 

MTo6hi ne roBopHTb oano h to ace a.aa xaacaoro caynaa h ne pacTamaarb 
naaoacenne aroro coaHnenHa, cxaaceM, mto tot ace caMuit cnoco6 6yaeT 
npHMenen naMH h a.aa ocraabniax aBenaaiiariax nacTCH aoanaxa h apyrHX 
xaHMaroB. 


12. 06 yraax h ay rax, o6pa3yeMbix tcm ace naKaonnuM xpyroM 
H xpyroM, npoaeaennuM wepea noaxicu ropnaOHTa 

HaM ocTaerca eme Ha.ToacHTb, xaxHM MerOflOM npn npoHaaojibnoM Haxjione 
C(J)epH H nonoacBHHH xpyra, npoxoaamero nepea cepeannH aoaHaxa.ibHHx 
coaaeaflHH, onpeae;iax)Tca ero yrjiH c xpyroM, npoaeaennHM nepea nonx)CH 
ropnaonra. OanoapeMenno, xax mm cxaaajiH, xaacflHii paa Oyayr onpeaenarbca 
aym xpyra, npoaeflennoro nepea no.aKKH ropnaonra, aaxjix)>iennHe Meacay 
ToaxoH, naxoflameiica npaMO naa roaoaoH, h ceaenneM aroro xpyra c 
naxaonnMM. Bnanajie mm onarb naaoacHM to, hto rpeOyerca npeaaapHreabno 
anarb aaa Hayaenna aroro paaaeaa, h npeacae acero noxaaceM, aro ecan roaxH 
aoanaxaabnoro xpyra paanooTCTOar or oaHon h toh ace roaxH coanpeBopora 
H oTcexaiOT no oObhm croponaM noayaennoro xpyra oannaxoBHe aacoane 
yraH — oann x aocTOxy, apyroii x aanaay, — to aym 6oabmHX xpyroa, 
npoaeaennMe x othm ToaxaM na ToaxH, naxoaamCHCa npaMO naa roaoaoH, 
6yayT paanH, a o6paaoBannHe npn nnx yraH, aaaTHe yxaaannHM naMH BHine 
o6paaoM^\ Oyayr cocraaaaTb a cyMMe aBa npsMHX yr;ia. 

JleiicTBHTeabHO, nycrb ABF — orpeaox noayaennoro xpyra, h nycrb na 
neM B 6yaeT Toaxa, naxoaamaacs npsMo naa roaoaoii, a F — noax)c 
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paBHOfleHCTBCHHoro Kpyra [pnc. 2.18]. IT^BeacM ase ayrn 30aHaKa.ibHoro xpyra, 
AAE M AZH, pacno.ioxeHHHe raK, mtotoi tomkh A h Z Haxo^HjiHCb na paBHux 
pacxrroaHHax or oflHoii h toh me tomkh coraueBopora h c Ka;KAOH cropoKH no- 
jiyacHHOro Kpyra ABF orcexanH na coeflHHaion^eH 3 th 
T oaKM napajuiejiH o^HHaKOBue ayra. SarcM qepea tom- 
KM A M Z npoBcacM ayni 6aabiaHX KpyroB FA h 
FZ OT n£wiKx:a F paBHOaencTBCHHoro xpyra, a Taxxe 
BA M BZ OT HaxoaameHCa npaMO naa roaOBOH Toq- 
KM B. 

91 yTBcpxcaaio, qro ayra BA paana BZ, a yroa 
BAE BMCCTC c yraoM BZA cocraBaaKyr ana npaMwx 
yraa. 

Tax Kax roqxH A h Z no npoxoaanteii qepes hhx 
napanaejiH oTcroar or noayacHHcxx) xpyra ABF na oan- 
naxoBbie aym, to yroa BFA dyaer paacH yray 
BFZ. 



HTax, HMCiOTca asa TpeyroabHHxa, BFA h BFZ, y xoTopHx nonapno paanu 
aae cTopoHH, a hmchho FA h FZ, a CTOpona BF o6maa. Pasnu Taxace yraH 
BFA H BFZ, aaxaioqeHHue meacay paanuMH CToponaMH. CaeaoaaTeabHO, ohh 
HMciOT paBHue ocHoaaHHa BA h BZ h paanbie yraH BZF h BAF. Ho Tax xax 
neaaaoaro nepea sthm 6Hao aoxasano, qTO y aByx Toqex [aoanaxaabHoro 
xpyra], oannaxoBO OTCToamnx or oanoft h TOft *e ToqxH coaHueaopoTa, yraH, 
odpaaycMHe c xpyroM, npoxoaamHM qepea noaiocH paBHOaencTBCHHoro xpyra, 
BMecTc cocTaaaaioT asa npsMHx yraa^^, to yran FAE h FZA, BMecre bssthc, 
6yayT paBHH asyM npsMHM yraam. Ho 6Hao aoxasano, qTO yroa BAF pasen 
BZF, H, caeaoBaTcabHO, yran BAE h BZA, BMecTe BSSTHe, paann asyM 
npsMHM yraaM, 3to h Tpedoaaaocb aoxaaaTb^^. 

Hocae aroro nyacHO aoxaaaTb, qio y tcx ace TOqex soaHaxaabHoro xpyra, 
OTCTOsmHX no o6e cropoHH or noayacHHoro xpyra na oaHnaxoBne qacoane 
yran, paann aym 6oabraHX xpyroa, npoBeaennHx qepea hhx x Toqxe, 
naxoasmcHca npsMO naa roaoBoii, a noayqaromneca npH hhx yran [Meacay 
3oaHaxaabHHM xpyroM h xpyraMH bhcoth ] x BocTOxy h x aanaay [ot 
noayacHHoro xpyra ], BasTHe BMecre, paann aByn 
yraaM, odpaayeMHM npn rex ace roqxax noay- 
aCHHHM xpyroM, ecan b xaacaoM noaoacenHH 
npoxoaanoie qepea ncviyaennHii xpyr ToqxH 6yayT 
HaxoaHTbca HaH o6e cesepnee, nan ooe loacHee tohxh 
[pacnoaoaceHHOH ] npsMO naa naaoBoii. 

npeanoaoacHM cnaqaaa, qro o6e roqxH naxo- 
asTca loacHee. Hycrb ABFA — orpeaox noayaen- 
Horo xpyra, h na neM F — roqxa, naxoanniaaca 
npsMO naa roaoaoH, a A — noaioc paBHoaencr- 
BeHHOro xpyra [pnc. 2.19]. HpoaeacM aae ayrn, 

AEZ H BH0, aoanaxaabHoro xpyra, pacnoaoacen- 
HHe rax, qTo6H roqxa E h cooTBercTByioniaa en 
roqxa H oannaxoBo orcToaan no toh ace napaa- 
aean no o6e cropoHH or noayacHHOxo xpyra 
ABFA. SareM npoaeacM qepea hhx ayni doabmnx xpyroB.* qepea F — ayrn 
FE H FH, a qepea A — ayrn AE h AH. Ha tom ace ocHOBaHHH, qro h BHtae, 
nocxoabxy Haxoaani,Heca na oanofi h toh ace napaaaean roqxH E h H o6pa3yK)T 
paBHHe ayra no o6e cropoHH noayacHHoro xpyra, rpeyroabHHx FAE 6yaeT 
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HMerb OflHHaKOBue yr;iH h cropoHi* c xpeyroabHHKOM FAH, xaK hxo cxopona 
FE paBHa FH. 

Tenepb a yxBep^aaio, mxo yrjibi FEZ h FHB, bmccxc BsaxHC, paBHU aayM 
yr;iaM AEZ hjih AHB. 

/l^eHCXBHxejibHO, xax xax yran AEZ xaKoil *e, axo h yro;i AHB, a yroa 
FEA paBCH yr;iy AHF, xo, cjieaoBaxejibHO, bmccxc bshxhc yrjiH FEA h 
FHB paBHbi yr«y AEZ. TaKHM odpaaoM, bmccxc 
Baaxue BCCb yro;i FEZ h yroji FHB paBHu aByM i64 
yr;iaM AEZ hjih flByM yrjiaM AHB, axo h xpc6oBa- 
jiocb aoKaaaxb^'*. 

Tcncpb cme paa naacpxHM xc xc caMHC ayrn 
ynoMHHyxwx 6ojibmHX xpyroB, ho xoJibKO xax, axo6H 
xoHKH A H B oKaaajiHCb ccBcpncc, mcm xoaxa F 
[pHC 2.20]. 

51 yxBcpxaaio, axo h b 3xom cjiyaac 6yacx hmctb 
Mccxo xo xe caMOC, x.c. axo bmccxc bshxhc yrjiH 
KEZ H AHB 6yayx pasHU ysBOCHHOMy yray AEZ. 

Phc. 2.20 .Z^CHCXBHXCJIbHO, HOCKOJIbKy yrOJI AEZ 6yaCT xcm xc, 

•ixo H AHB, a yroji AEK pascH yrjiy AHA, xo, 
cjieaoBaxcjibHO, bccb yroji AHB 6yaex paacH bmccxc 
B saxhiM yrjiaM AEZ h AEK, xax axo bmccxc BsaxHC 
yrjiu AHB h KEZ Oyayx paBHU asyM yrjiaM 
AEZ. 

Tenepb BoabMCM CHOsa noflo6HhiH aeprex 
[pHC. 2.21 ], HO xojibKO nycxb naxoasmaaca b 
cepeaHHc h^ xoaxa A bocxomhoiI ayrn [aoaHaxaab- 
Horo Kpyra ] 6yaex ioxhcc xomkh F [cxoameii ] npaMO 
Haa roaoBOH, a naxoasipaaca b cepeaHHc HcOa xoaxa i65 
B aanaanoft ayrn [soanaKajibHoro xpyra ] 6yaex 
ccBcpHce ee. 51 vxBcpxaaio, axo bmccxc BsaxHC yrau 
FEZ H AHB dyayx na asa npaMux yraa 6oabme 
aByx yraoB AEZ. 

flcHCXBHxcjibHO, xaK KaK [na pHC. 2.21 ] yroa 
AHF paBCH yray AEF, a bmccxc BaaxHC yraH 
AHF H AHA paBHU asyw npaMHM yraaM, xo, 
3HaMHX, BMCCXC BsaxHc ymH AEF h AHA paBHu 
aByM npaMbiM yraaM. Ho yroa AEZ Oyaex xcm xc, 

Mxo H yroa AHB, xax axo bmccxc BsaxHC yraH 
FEZ H AHB 6yayx 6oabme bmccxc BsaxHx yraoB 
AEZ H AHB, x.c. yaBOCHHoro yraa AEZ, na bmccxc 
B saxue yraH AEF h AHA, Koxopne paBHH asyw 
npaMHM yraaM, axo h xpeOoBaaocb aoxaaaxb. 

Tenepb nocaeanee: noaoxHM na noaoOnoM aep- 
Pmc. 2.22 xexe, axo naxoaamaaca b cepeaHHc H^a xoaxa A 

BOCxoaHOH ayrn Oyaex ccBcpHce F, a naxoaamaaca 
B cepeaHHC neOa xoaxa B aanaanoft ayrn — ioxhcc F [pnc. 2.22]. 

SI yxBcpxaaio, axo bmccxc BsaxHC yraH KEZ h FHB 6yayx MCHbine 
yaBOCHHoro yraa AEZ na aaa npaMux yraa. fleiicxBHxeabHO, na xom xc 
ocHOBaHHH BMCCXC BSHXHC yrjiH KEZ H FHB 6yayx onaxb MCHbine bmccxc 
B 3axHx yraoB AEZ h AHB, x.c. asyx yraoB AEZ, na bmccxc BaaxHC yraH 
AEK H AHF. Ho 3xh nocaeaHHC paBHH aayM npaMHM yraaM BcaeacxBHC xoro. 
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qxo BMCcre Baaxbie yiviw AEK m AEF pasHu asyM npHMbiM yr;iaM, a yroa 
AEr paBCH yrjiy AHF. 3to h xpe6oBajiocb aoKaaaxb. 

Hxo BeaMHMHw yr;iOB h ayr, o6pa3yeMbix naKjiOHHhiM KpyroM m 6ojibmMM 
KpyroM, npOBeacHHhiM Hcpea xo^Ky naa roaoBOH, BSHXbix ynOMSHyxwM naMH 
Bbime o6pa30M xax na noayacHHOM xpyre, xax h na ropM30Hxe, Moryx 6HXb 
aexKO onpeaeacHHUMM, cpaay ace yacHaexCH caeayiomMM o6pa30M. Ecxxh mw 
H aaepxMM noayaeHHbiii xpyr ABFA, noayoxpyacHOCXb 
BEA ropM30Hxa m ZEH 3oaMaKajibHoro xpyra, xaKoe 
6bi noaoaceHHe nocxxeaHHM hh aaHHMaa, h H3o6pa3HM 
6oabuioH Kpyr, npoxoaamMH aepea Haxoaamyroca b 
cepeflMHe He6a xo^xy Z m npaMO naa roaOBOii xoaxy 
A [pHC. 2.23], xo 3X0X xpyr 6yaeT xaxHM ace, axo h 
noayaeHHwii ABFA, h, caeaOBaxeabHO, yroa AZE 6yaex 
HaM cpaay MaeecxeH, xax xax waM aaHu m xoaxa Z, 

H o6pa3yeMbiH npn Heii yroa c noayacHHhiM xpyroM. 

Byaex xaxace HasecxHa ayra AZ, nocKoabxy mu anaeu 
MHcao rpaaycoB noayaeHHOro xpyra, aa xoxopue xoaxa 2 23 

Z yaaaeaa ox paBHoacHcxaeaHoro xpyra, a xaxace aa 

cxoabxo rpaaycOB cau paBaoaeacxBeaauii xpyr oxcxoax ox xoaxa A, 
HaxoaameacH npsMO aaa roaoBOii. Ecaa qepea Bocxoaauiyio xoaxy E mu 
npoBeacM Boabuioa xpyr AEF, npoxoaamaa qepea A, xo cpaay acao, axo ayra 
AE Bceraa cocxaBax aexBepxb oxpyacaocxa, xax xax xowxa A 6 yaex noaiocOM 
ropH30Hxa BEA. Flo axoii npaqaae yroa AEA 6 yaex Bceraa npauuM, a yroa 
AEH aaxaoHHoro xpyra c ropaaoaxOM aau aaH. CaeiiOBaxeabao, 6 yaex xaxace 
HBBecxea Becb yroa AEH, axo a xpe 6 oBaaocb noxaaaxb. 

TaxMM o6pa30M, cxaaoBaxca acao, mxo b 3xom cayaae, ecaa sns xaacaoro 
Haxaoaa ccjDcpu mu BbmacaaM yrau a ayra xoabxo nepea noayaeaauM xpyroM 
[x.e. xoabxo x Bocxoxy ox aero] a xoabxo a^« aaeaaauaxux aacxea Boaaaxa, 
aaymax ox Haaaaa Paxa ao aaqaaa Koaepora, xo oaaoBpeMeaao 6yaeM HMexb 
aaa HHx BbiqacacHHUMH xaxae ace yrau a ayra, aaxoaau;Meca 3 a noayaeaauM 
xpyroM fx.e. x aanaay ox aero], a xaxace aaa ocxaabaux aaeaaauaxux aacxea 
aoaaaxa yrau a ayra xax nepea, xax a aa noayaeaauM xpyroM. Hxo6u Bnoaae 
yacHaxb Mcxoa Bbmacaeaaa naa xaacaoro noaoaceaaa, paaBepeM aa npaMepe, 
xoxopuii Moacex caaxaxbca o6mHM, oaaa xeopexaaecxaa BUBOa aJm xoro ace 
[qxo a B npeauaymea raaBe] aaxaoaa c4)epu, x.e. ^ 

xoraa ceBcpaua noaioc noaaaMaexca aaa ropaaoaxoM 
aa 36 rpaaycoB, a aaaaao Paxa 6yaeM npeanoaaraxb, 
aanpaMcp, oxcxoautaM aa oaaa paBaoaeacxBeaauii aac 
X BOCTOxy ox noayaeaaoro xpyra. B xaxOM noaoaceaaa 
aa paccMaxpaBaeMoii napaaaean b cepeaaae ae6a 6yayx 
HaxoaaxbCH 16; 12 rpaaycoB BaasaeuOB, a Bocxoaaxb 
17;37 rpaaycoB TFeau. 

riycxb ABFA 6yaex noayaeaauii xpyr, BEA — 
noayoxpyacHOCxb ropaaoaxa, a ZH© — xpyra, npoxo- 
aamero wepes cepeaaau saaxoB soaaaxa a pacnoao- 
aceaaoro xax, qxo xoqxa H npeacxaaaaex aaqaao Paxa, 
xoqxa Z cooxBexcxByex 16; 12 rpaaycaM EaaaaeuoB, a 0 
Acbu [pBC. 2.24], Hepea aaxoasiayHKH npsMO aaa roaoBoii xoqxy A a aaqaao 
Paxa H npOBcaeM ayry 6oabmoro xpyra AHEF. Flycxb caaqaaa ayacao 
onpeaeaaxb ayry AH. OqeBaaao, qxo ayra Z0 paaaa 91;25 rpaaycy, a H0 — 
77;37. Toqao xax ace, nocxoabxy 16;12 rpaaycoB BaaaaeuOB oxcexaiox aa 



17;37 rpaaycaM 
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nOjiyacHHOM Kpyre 23;7 rpaayca or paBHO^eHCTBCHHoro xpyra k cesepy, a 
paBHOflCHCTBCHHuH Kpyr OTCTOHT Ha 36 rpaaycoB ot HaxoaamcHca naa roaoBOH 
ToaKM A, ayra AZ coaepacHT 12;53 rpaaycoB, a ZB — HcaocraiomHe ao 
aexBepTH OKpyxHOCTH 77;7 rpaaycoB. IlpH 3 Thx aaHHHX h3 aepreaca noayaMTca, 
qro OTHomcHHc npaMOH, crarHsaiomeH yaBOCHHyio ayry ZB, k npaMOH, 
cxarHBaiomeH yaBOCHnyio BA, coctoht h 3 OTHomcHHa npaMOH, crarHEaiomeH 
yaBoeHHyio Z0, k npaMoii, craniBaiomeH yaBoeHHyio 0H, h OTHomcHHa 
npaMOH, crarHBaionxeH yaBoeHHyio HE, x npaMoii, cxarHBaiomeH yaBoen- 
HyK) EA. 

Ho yasoeHHaa ayra ZB cocxaBaaex 154; 14 rpaayca, a cxarnBaiomaa ee 
npaMaa — 116;59 aaoxeii, yaBoeHHaa ayra BA cocxaBaaex 180 rpaaycoB, a 
cxarHBaiomaa ee npaMaa — 120 Macreii. H aaaee, yaBoennaa ayra Z0 pasna 
182;50 rpaaycaM, a cxarHBaiomaa ee npaMaa — 119;58 aacxaM, yaBoennaa 
ayra 0H paBHa 155;14 rpaaycaM, a cxarHBaiomaa ee npaMaa — 117;12 aacxaM. 
CneaoBaxeabHO, ecan h 3 oxHomenna 116;59 k 120 BuaeaHM oxHomenne 119;58 
K 117; 12, TO y nac ocTanexca oxHomeHne npaMoii, cxarHBaiomeH yaBoennyio 
ayry EH, k npaMoii, cxarHBaiomeH yaBoeHHyio EA, a hmohho oxHomenne 
npH6aH3HxeabHO 114; 16 k 120. Ho npaMaa, cxarHBaiomaa yaBoennyio ayry 
EA, cocxaBaaex 120 aacxeH, h, caeaoBaxeabHO, npaMaa, cxarHBaiomaa 
yaBoeHHyio ayry EH, 6yaex pasna 114;16 xaxHM *e aacxaM, xax axo yaaoennaa 
ayra EH 6yaex paana npH6aH3HxeabHO 144;26 rpaaycaM, caMa *e EH — 72;13 
xaxHM *e rpaaycaM. TaxHM o6pa30M, noayaaiomaaca b ocxarxe ayra AH paBHa 
HeaocxaiomHM ao aexBepxH oxpyxHOCxH 17;47 rpaaycaM, axo h xpeOoBaaocb 
aoKaaaxb. 

Hocae axoro yroa AH0 mh onpeaeaHM xax. Bo3bMeM xox *e caMuii aepxe* 
[pHC. 2.25] H H3 noaioca H paaHycoM, paBHUM cxopone BnncaHHoro xBaapaxa, 
oiinmcM ayry KAM 6oabmoro xpyra, xax wxo xaxaaa 
H3 ayr EM H KM 6yaex paana wexBepxH oxpyacHOCxH, 
nocxoabxy xpyr AHE npoaeaen Mepea noaiocH xpyroB 
E0M H KAM. SaxeM h3 xoro ace yepxeaca oxHomeHne 
npHMO^, craniBaiomeii yaBoennyio ayry HE, x npsMoii, 
CxarHBaiomeH yaBoennyio EK, onaxb cocxaBHxca h3 
oxHomeHHa npaMOii, cxarHBaiomeH yaBoennyio H0, x 
npaMO^, cxarHBaiomeH yaBoennyio 0A, h oxHomenna 
npaMOH, cxarHBaiomeH yaBoennyio AM, x npaMOH, 
CxarHBaiomeH yaBoennyio KM. Ho yaBoennaa ayra 
Pmc 2 25 cocxaBaaex 144;26 rpaayca, a cxarHBaiomaa ee 

npaMaa — 114;16 aacxeH; yaBoennaa EK paana 35;34 
rpaaycaM, a cxamBaromaa ee npaMaa — 36; 38 aacxaM; aaaee, yaaoennaa 
H0 cocxaBaaex 155;14 rpaaycoB, a cxaniBaiomaH ee npaMaa — 117;12 aacxeH, 
yaBoennaa xe 0A — 24;46 rpaayca, cxarHBaiomaa xe ee npaMaa — 25;44 
nacxen. TaxHM o6pa30M, ecan h3 ornomenHa 114;16 x 36;38 BbiaeaHM 
oxHomenne 117; 12 x 25;44, to y nac ocxanexca oxHomenne npaMon, 
cxarHBaromeH yaBoennyio ayry AM, x npaMOH, cxarHBaiomeH yaBoennyio ayry 
MK, paBHoe npH6aH3HxeabHO 82;11 x 120. Ho npaMaa, cxaraBaromaa yaBoennyx) 
ayry MK, cocxaBaaex 120 nacreft, h, caeaoBaxeabno, npaMaa, cxamBaromaa 
yaBoennyx) AM, Oyaex paana 82; 11 xaxHM xe nacxaM. TaxHM o6pa30M, 
yaBoennaa ayra AM paana 86;28 rpaaycaM, caMa ace ayra AM — 43; 14 xaxHM 
ace rpaaycaM. Snaanx, ocxaBmaaca ayra AK, a xaxace yroa AHK, 6yayx paanH 
46;46 rpaaycaM, xax axo yroa AH© Oyaex paanaTbca neacxrraromHM ao aByx 
npaMwx yraoB 133; 14 rpaaycaM, axo h xpeOoBaaocb noxaaaxb’^. 
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npefljioxceHHWH cnoco6 onpenejieHHS npHMeHHM h b ocraiibHHX cjiynaax. 
Mhi xce, aTo6hi HMCTb nOfl pyxoH apyrne yr;iH m ayra, xoropHe MOryr 
noHaao6HTbca b MCOieflOBaHMM aacTHux aiyaacB, aacM Ta6aHuhi, bumhcjihb hx 
rcoMCTpHaecKH, HaaHHaa or napajuiejiH Mepoa, na xoTopoH HaH6oabmHH aCHb 
paBHaeTCH 13 paBHOacHCTBeHHbiM MacaM, H aaxaHMHBaa napajuiejibio, npoxoaa- 
mcH 3a rioHTOM aepea ycTba BopHC(])eHa, rge HaH6o;ibmHH acHb paBnaerca 16 
paBHOaeHCTBCHHHM aacaM. icjiMMaroB mh onarb saajiH npnpameHHa [gaHHH 
HaM6ojibuiero ana ] no nojiaaca, xax h hjisi bpcmch Bocxoaa, ana ayr 
30aHaKajibHoro xpyra — no oaHoii aBenaauaTOH aacTH ero, ana aaaanna nee 
nononecHHii KpyroB k aanaay h Bocroxy or nonyaennoro xpyra — no oanoMy 
paBHOaencTBCHHOMy aacy. 

Bee 3T0 MH pacnononcHM b raBanuax ana xaxaoro loiMMaxa h [xancaon] 
aBenaauaTOH aacTH aoanaxa, noMenxaa b nepsHX CTOn6uax BenHanny 
BHpaxeHHoro b paBHoaencTBenHHX aacax pacCToanHa or nonyaennoro xpyra b 
xy M apyryio exopony. Bo Bxopnx cxon6uax exoax aHcnOBue BennannH ayr, 
nonyaaxjmnxca Mencay xoaxoft, naxoaauxeHCa npaMO naa ronoBoft, h naaanoM 
cooTBexcxByiomeH aBenaauaxon aacxn aoanaxa. B xpexbHx h aexsepxHx — 

173 BenHUHnu onpeaenennnx yxaaannuM Bume o6pa30M yrnOB y xaneaoro 
paccMaxpHBaeMoro ceaenna, npnaeM b xpexbHx cxon6uax exoax yrnn ansi 
nononcenHH x Boexoxy ox nonyaennoro xpyra, b aexBepxwx — x aanaay- Hpu 
3X0M, xax MH ynce yxaaann Bnaaane, nyneno nOMnnxb, axo h3 asyx yrnoB, 
nonyaaroniMxea y paeeMaxpnBaeMoii xoaxn aoanaxanbnoro xpyra, mh aeeraa 
6epeM xox, xoxopHft o6pameH x ceaepy, npnaeM Bennanny xaxaoro h3 3xhx 
yrnoB mu Bupancaeu b xaxnx rpaayeax, xaxnx oaun npaMoli yron coaepnenr 
90. ynoManyxue nauH xa6nHuu xaxoBH^^. 

13. SHaaeHHH yrnOB h ayr ana paannaHux napanneneii 
Cm. c. 68-74 

188 nocne Hanoneenna MexoaHxn onpeaenenna yrnoB na neo6xoaHMHX naaanb- 
nnx aannux eme oexaexea paeeMOxpexb nono^enna aoexoftnux ynoMnnanna 
ropoaoB xaneaoft expann no nx aonroxe h mnpoxe, axo6u Moneno Onno 
BuaHennxb nedeenue aanenna ana xaneaoro ropoaa. Oanaxo Hanoxenne axoro 
oxaenbnoro npeanexa mu BunyexHM b eBex oeo6o, eneaya eoannennaM 6onee 
Beero noxpyanBmnxea b 3xom Bonpoce aBxopoB, h yxanceM, na exonbxo rpaaycoB 
xaneaMH na axnx ropoaOB oxexOHX no npoxoaanjeMy aepea nero Mepnanany ox 
paBnoaenexBennoro xpyra n na exonbxo rpaaycoB no paBnoaenexBennoMy xpyry 
on oxexoHx x Boexoxy Hnn x aanaay ox npoxoaanxero aepea Anexcanapnio 
MepHanana, xax xax nnenno x axoMy Mepnanany mu 6yaeM oxnoenxb Bpeuena 
[naaanbnux] nononeennn [eBexHa]^^. 

Ilpeanonaraa xenepb nononeenna MeexHoexeii naBecxnuMn, mu eanxaeM 
nynenuM exaaaxb nnnib eneayiomee: xorna mu xoxhm onpeaennxb Bpeua 
na6nK)aenHa ana xaxon-nnOyab na ynoManyxux Mecxnocxen, eooxBexexByK)nxee 
naOmoaennio b xaxoM-nnOyab apyroM Meexe, xoxopoe ornnaaerea ox nepBoro 
npoxoaamHM MepnananOM, to mu aonnenu ycxanoBHXb, na exonbxo rpaaycoB 
no paBnoaencxBennoMy xpyry oano Meexo oxexonx ox apyroro, n b saBnenMoexH 
ox xoro, Oyaex nepBun ropoa Boexoanee nnn aanaanee Bxoporo, mu aonnenu 
na eooxBeTexByK)ni,ee aneno paBnoaencTBennux aacoB yBennanxb nnn yMenbmnxb 
Bpeua, na6nK)aaeMoe bo BxopoM Meexe, ana xoro, axo6u nonyanxb BpeMa, 
eooxBeTCXByK)ni,ee paeeMaxpnBaeMOMy Meexy; npn axoM nyneno npnOaBnaxb 
[nonyaennyx) Bennanny], eenn paccMaxpnnaeMoe Meexo naxoanxea Boexoanee, 
H Buanxaxb, eenn ono naxoanxea aanaanee namero Meexa naOmoaenna. 



11.13. Ta6Auufl senuniHux paccmoxHuu u yzjioe aKJiunmuKu 


napaiuiejib qepes Mepoa. [HaH6anbnHfji ACHb] IS**. [Bucora nojiioca] 16;27° 





11.13. TaSAuna senumHux paccmoxHuu u yinoe 3 


Ilapajuiejib qepes CneHy. [HaH6o;ibmH<i WHb] [Bucora nojiKx:a] 23;5r 



O" 47° 42' 

1 49 52 

2 55 52 

3 64 37 

4 75 12 

5 86 54 

5 15 90 0 


0 44 21 

1 46 40 

2 53 4 

3 62 18 

4 73 20 

5 85 23 

5 22 90 0 


0 35 31 

1 38 25 

2 46 2 

3 56 30 

4 68 31 

5 81 22 

5 39 90 0 






TaOAuuft aeminuibix paccmoxHuu u yeme OKJiunmuKu 







n.I3. Ta6jiuufl aeHumHbix paccnwHHuu u yinoa aiaiunmuKu 






11.13. TaOmutfi senuntHbix paccmoRHUu u yijioe stoiunmuKu 


tlapauiejib nepea CpeAHHH noirr. [HaM6ojibmHii aewb] ISVa”. [Bwcora nojiioca] 45;!° 





n.I3. Tadjmufl senumHux paccmoxHuu u yijioe OKJiunmuKu 
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KHU^a III 


flaB B npeflhwymeM H3Jio*:eHHH coBcpuicHHO HeodxogHMHe MaxeMaTHHecKHe 
CBeflCHHa o He6e h ScMJie, aarcM o HaicjiOHe npoBeacHHoro nepea cepeflHHbi 
30flHaKajibHHx cosBeagHH xpyra aBuxceHMa Co;iHi^a h o CBaaaHHbix c hhm 
aacTHHx aBjicHHax xax na npsMOH c<})epe, rax h Ha HaxjiOHHOH gaa Kaxcaoro 
xaHMara, mh cohjih, hto nocjie aroro cjieayer HaaoxcHXb xeopHH, xacaiomHeca 
CoaHua H JlyHH, a hmchho HCCJieaoBaxb Bce, npoHCxoaamee npa hx aBHXceHHax, 
xax xax 6e3 npeaBapaxeabHoro HccjieaoBaHHa Bcero BHUieHaaoxceHHoro BOo6iHe 
HHxaxoe aBaeHHe, oxHCx:ameeca x CBexanaM, He Moxcex 6bixb Hayaeno. B 
aaabHeiimeM mh aoaJXHH npexcae Bcero noayaHXb xeopHX) aBHXccHHa Coanua, 
6e3 xoxopoH B CBOK) oaepeflb HCBoaMOxcHO noanocxbK) oxBaxHxb Bce, xacaK)meeca 
JlyHH. 


1. O npoaoaacHxeabHOCXH roaOBoro npoMeacyxxa BpeMeHM 

riepBOH aaaaaeH h 3 Bcex, oxHOcamHxca x CoaHU,y, 6yaex onpeaeaenne 
npofloaxHxeabHocxH roaoBOro npoMexcyxxa speMeHH. KaxoBH 6uaH paanoraacna 
H COMHCHHa OXHOCHXeabHO axoro y apeSHHX, mh MOXCeM BHaeXb H3 hx 
COHHHeHHH, H B 0 C 06 eHH 0 CXH H3 XpyaOB FHHnapxa, 6HBmerO OaHOBpCMeHHO 
xpyaoaK)6HBHM H cxpeMaiHHMca x hcxhhc MyxccM. H axoro Myxca b coMHCHna 
no aaHHOMy noBoay 6oabme Bcero npHBCao xo, axo no ero HCcaeaoBaHHaM 
BpcMa B03BpameHHa Coanua x xoaxaM paBHoaencxBHH h coanueBopoxoB 
oxaaaaocb MCHbniHM 365 aHeii c aexBcpxbio. Bpena xce, onpeaeaaeMoe npH 
noMOuiH Ha6aK)aeHHH HenoaBH*HHx 3Be3a, oxaaaaocb 6oabme yxaaannoro. 
OxcK)aa OH 3axaK)aaex, axo c4)epa nenoaBHXHHx aaeaa h cana xoxce coBepmaex 
Hexoxopoe aoaroBpeMCHHoe aBH*eHHe, noao6Hoe aBHxceHHX) naanexHHx c4)ep, 
B HanpaBacHHH, npoxHBonoaoxHOM nepBOMy BpameHHX) oxHOCHxeabHO xpyra, 
npoBcacHHoro aepea noaK)CH paBHoaencxBCHHOro xpyra h aaxaoHHoro x HCMy. 
0 xoM, axo axo aBHXceHHC aeiicxBHxeabHO HMeex Mecxo, a xaxxe xax oho 
coBepmaexca, mh noroBopHM b paaaeae, xacaK)meMCH HenoasHXCHHx aBeaa*. 
06o BceM, xacaK)meMca nocaeaHMx, coBepmenno HCBoaMOXcHO paccyxcaaxb 6e3 
npeaBapnxeabHoro anaHHa o aBH*eHHax CoaHu,a h Jlynn. 

B HacxoauicM xce HCcaeaoBaHHH mh noaaraeM, axo a-aa onpeaeaenna 
npoaoaacHxeabHocxH coaneanoro roaa nyxHO xoabxo Ha6aK)aaxb BoaBpameHHe 
caMoro CoaHu,a x xoMy xe caMOMy noao^xeHMX) Ha onncHBaeMOM hm HaxaoHHOM 
xpyre h onpeaeaaxb roaoBoii npoMexyxox bpcmchh xax xaxoii, b xeaeHne 
xoxoporo coBepmaexca nocaeaoBaxeabHHH nepexoa ox Hexoxopoii HenoaBHacHoii 
xoaxH yxaaaHHoro xpyra x neii xe caMOii. IlpH axoM eaHHCXBCHHHMH 
noaxoaan^HMH HaaaabHHMH xoaxaMH jtflSL xaxoro BoaxpanieHna mh canxaeM 
annib xoaxH BHmeynoManyxoro xpyra, onpeaeaaeMHe paBHoaencxanaMH h 
coaHU,eBopoxaMH. JJeiicxBHxeabHO, npH MaxeMaxHaecxoM noaxoae x axoii xeopnH 
MH He MoaceM nanxM 6oaee noaxoaamero Boaxpauienna, aeM xo, xoxopoe xax 
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B npocrpaHCTBe, xaK h bo bpcmchh BOSBpaiuaer CoaHu,e k OflHOMy h xoMy 
noao^eHHK) oxHOCHxejibHO [MCCxHoro] ropHSOHxa wjiti noayaeHHoro Kpyra, hjih 
oxHOCHxeabHO aaHxejibHocxefl cyxoK^. Ha Kpyre, npoxoflaipeM aepea cepeflHHH 
aoAHaKajibHHx coaBeasHii, He cymecxsyex HHxaxHx apyrax noaxoaauiHx 
HaaajibHHx xoaex, xpoMe ecxecxBCHHO onpeaeaaeMiax xoaxaMH paBHoaeHCXBHH 
H coaHu,eBopoxoB. H ecjiH paccMoxpexb axox Bonpoc c 4)H3HaecKOH xohkh apeHHa, 
xo MH He HaflaeM 6ojiee noaxoaamero [nepHoaHaecxoro ] BOSBpameHHa 
[cBaaaHHoro c aBHXceHHCM Cojihuh no HaxjiOHHOMy xpyry], mom BosBpameHHe 
K oaHHaxoBOMy cocxoaHHK) Boaayxa nan k xoMy xce caiaoMy bpomchh coaHeaHoro 
roaa. H He cymecxayex HHxaKHx apyrax HaaaabHux xonex, xpoMe xoabxo xex, 
npH noMOipH Koxopwx pasanaaioxca speMena roaa. Onpeaeaaxb ace roa no 
Ha6aioaaeMOMy Bosapamennio k xcm ace HenoaBHXHbiM SBeaaaM npeacxaBaaexca 
HaM HeaenHM h no apyrHM npHaunaM, raaBHbiM ace o6pa30M no xoii, axo h 
caiaa c4)epa HenoaBHacHHx 3Be3a coaepmaex na He6e Hexoxopoe npaBHabHoe 
aBHaceHHC B HanpaBaeHHH nocaeaoBaxeabHocxH anaxoB Boanaxa. llpH xaxoM 
noaoaceHHH hhhxo hc Morao 6hi hhm npenaxcxBoaaxb, ecaH 6hi mbi aaxoxeaH 
onpeaeaHXb roanaHHii npoMeacyxox BpeMeHH xax xaxoii, b Koxopaii CoaHu,e 
B 03 Bpamaexca, HanpwMep, k Caxypny vum k KaKOii-HH6yab apyroH naaHexe. 
TaxHM o6pa30M, mh noayaHaH 6 m mhoix) paaaHHHhix roaoBHx npoMeacyxKOB. 

Ha ocHOBaHHH 3XHX coo6paaceHHH mm noaaraeM HaH6oaee noaxoaamHM canxaxb 
coaneaHHM roaoM xox, xoxopMii onpeaeaaexca npn noMOmw Ha6aioaeHHii 
B03MoacHO 6oabmero KoanaecxBa B03BpameHHii ox KaKoro-HH6yab coanpeBopoxa 194 

3 

Han paBHoaeHcxBHa k neMy ace caMOMy . 

HocKoabKy ace PHnnapxa Kax-xo CMymaao Hexoxopoe HepaBencxBO, xoxopoe 
MoacHO 6Hao npeanoaaraxb npH HcnoabaoBaHHH nocaeaOBaxeabHO npoH3BoaiiMHx 
Ha6aK)aeHHft B03BpameHHH x oanoH h xoh ace xoaxe, mm nocxapaeMca xpaxxo 
noxaaaxb, axo axo He Moacex BMSBaxb HHxaxnx HeaoyMeHHii. floxaaaxeabcxBO 
xoro, axo sxh npoMeacyxxH BpeMeHH He sBaaioxcH neoaHHaxoBMMH, mh 
noayanaH na ocHoae nocaeaoBaxeabHHX Ha6aioaeHHH coaHpeBopoxoB h 
paBHOaCHCXBHH, npOHBBeaCHHHX HaMH OpH nOMOUXH HHC^PyMeHXOB. fleH- 
cxBHxeabHO, MH HamaH, axo ohh HHaeM cymecxBeHHHM He oxanaaroxca ox 
ynoMHHyxoH npH6aBXH b aexBepxb awa; aHmb HHoraa aaMeaaancb oxanana, 
noaxH He npeBocxoaan^He xex omH6ox, xoxopne MoacHO oacnaaxb ox ycxpoiicxBa 
H noaoaceHHH HHcn'pyMenxoB. H h3 chmhx BHaHcacHHii Fnnnapxa mh xaxace 
y6eaHaHCb b xom, axo oxHocauiHeca x nepaBCHCxBy norpemnocxH npnnaaaeacax 
cxopee Ha6aK)aeHHHM. fleftcxBHxeabHo, HaaoacHB b coaHHCHHH «0 CMeuieHHH 
coaHu,eBopoxHHx H paBHoaeHcxBCHHMx xoaex» npeacxaBaaBDiHeca eMy HaH6oaee 
xoaHHMH nocaeaoBaxeabHHC Ha6aioaeHHa 3HMHero h aexHcro coaHu,eBopoxoB, 

OH h caM coraaniaexca, axo b hhx ne coaepacHxca nacxoabxo SoabuiHx paaaHaHH, 
axo6H Ha axoM ocHoaaHHH MoacHo 6Hao npH3Haxb Hexoxopoe HepaBencrtBO roaa. 
SaxaHaHBaex ace oh xax; «H3 axHx Ha6aioaeHHH acHo, axo Boo6nie paaaHaHa 
B npoaoaacHxeabHocxH pa3HMx roaoB HeBeanxH. Ho axo xacaexca coaHpeBopoxoB, 
xo a He xepaio naaeacaH, axo mh c ApxHMeaoM h b Ha6aK)aeHHHx, h b 
BHaHcaeHHHx ne aonycxHan oniH6ox, npeBHuiaioutHx aexBepxb ana'^. Boo6me 
ace HepaaeHCXBa roaoBHx npoMeacyxxoB Moryx 6HXb xoano onpeae.aeHH npH 
noMOuiH Ha6aK)aeHHH Ha ycxaHOB.aeHHOM b AjiexcaHapHH MeanoM xpyre b xax 
HaaHBaeMoii XBaapaxHoii cxoe. Ha axoM xpyre acHb paBHoaeHcrrBHa BnanMO 
oxMeaaexca xeM, axo ero Borayxaa noBepxHocxb HaaHHaex ocBemaxbca c o6eHx 
cxopoH» [pHC. 3-A ]^. 

Hocae axoro oh npHBoanx cnaaajia Ha6aioaeHHHe hm c chmoh 6oabnioH 
xoaHocxbK) BpeMena ocohhhx paBHoaencxBHH. B 17 roay xpexbero nepnoaa 
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KajiHnna, 30-ro Mecope npn aaxofle Coj[Hi;a^, aarcM yepea 3 rofla, b 20 rosy, 
B nepBHH flCHb anaroMCH yxpoM^, Koma oho aoaxeHCXBOBajio Ohxb b nojiacHb, 
xaK Mxo nojiynaexca pa 3 HMi;a b 1/4 qacxb gHa. ^epea 1 roa, b 21 rosy, 
[paBHOflCHcxBHe HaOjiioaajiocb ] b 6 aacoB*, axo 
corjiacoBajiocb c npeabiaymHM HaOaioaeHHeM. 

^epea 11 aex, b 32 rosy, oho 6 buio b noanoab 
c 3-ro Ha 4-h aenb anaroMCH^, a aoaxcHcxBO- 
Bajio 6hixb yxpoM, xax axo onaxb nojiyaHjiacb 
paaHHua b 1/4 sHa. 'lepea 1 roa, b 33 roay, 

B 4-h acHb anaroMCH oho 6 buio yxpoM*®, axo 
xaKxe Ohuio corjiacHO c npeanaymHM naOjiio- 
acHHCM. ^epea 3 roaa, b 36 roay, b 4-h acHb 
anaroMCH oho 6 huio BcaepoM**, a aoa^KHo 6 buio 
Obixb B noaHoab, xax axo onaxb noayaaexca 
paaHHua b I /4 [aHa]. 

Hajiee oh npHBoanx xaKxe xoano nadjiio- 
aeHHwe hm BCccHHHe pasHoaeHCXBHa. B 32 roay 
xpexbcro nepHoaa Kannnna 27-ro Mexnpa 
yxpoM*^. H Kpyr, roaopnx oh, KOxopuH b 
AaeKcanapHH, 6 bui oanHaKOBO ocBcmcH c oOenx cxopoH oxoao 5-ro aaca. TaxHM 
oOpaaoM, yxe paaaHaHwe naOaioaeHHH oanoro h xoro *e paBHoacHCXBHa aaan 
paaHHity npHOananxeabHO b 5 aacoB*^. A caeayiomHC, roBopHX oh, Bnaoxb ao 
37 roaa coraacoBaancb c naObixKOM b V 4 ana*^. A aepea 11 aex [nocae 
HaOaioaeHHa b 32 roay], b 43 roay, 29-ro Mexnpa nocae noaynoaH, 
npeamecxByromeH 30-My, oh roBopnx, 6 iaao Becennee paBHoaencxBHe*^, xoxopoe 
cooxBexcxBOBaao HaOaioaeHHK) b 32 roay. Kax oh yxaepacaaex, oho onaxb 
coraacoBaaocb c HaOaroaeHHaMH nocaeaHHx aex Bnaoxb ao 50 roaa. Toraa oho 
npOHaomao b nepBHH aCHb OaMenoxa oxoao aaxoaa Coanpa opnOaHanxeabHO 
Ha IV 2 V 4 acHb noaace, aeia b 43 roay, hxo coraacyexca c 7 npoMcacyxoanbiMH 
roaaMH*^. 

TaxHM oOpaaoM, b 3xhx HaOaioaeHHax ne oOnapyacnaocb hhxhxhx 
cymecxBeHHHX paaaHann, xoxa Bnoane bobmoxho, axo He xoabxo b 
H aOaroacHHax coanitCBopoxoB, ho h b HaOaioaeHHax paBHoaeHcxBHH Moraa 
noayanxbca Hcxoxopaa oninOxa, aoxoaau^aa ao 1/4 ana. fleiicxBHxeabHO, ecan 
ycxanoBxa h rpaaynpoBxa HHCxpyMenxoB oxanaaioxca ox xoaHbix xoabxo na 
1/3600 nacxb xpyra, npoxoaainero aepea noaxKbi paBHoaeHcxBeHHoro, xo axo 
oxxaoHeHHe Coanna no cxaoHeHHio oxoao paBHOaeHcxBeHHHx xoaex npHBoanx 
X nepeMen^eHHK) Ha HaxaoHHOM xpyre no aoaroxe Ha 1/4 rpaayca, xax axo 
pa3HHu.a Moacex aoxoanxb npnOaHaHxeabHO ao 1/4 ana*^. 

flaaee axa ouihOxh 6biaa 6 h ropaaao Ooabuie, eaxH noabaoBaxbca He 
HHcxpyMeHxaMH, ycxaHOBacHHHMH aaa aannoro eannHanoro Ha6aioaeHHa h 
HcnpaBaaeMHMH na ochobhhhh chmhx HaOaioaeHHii, ho npocxo npHxpenaeHHUMH 
oanajKabi x noaaepacHBaiomHM noaepxHocxaM, axo6bi b xeaenne aoaroro BpeMenn 
coxpanaxb oano h xo xe noaoxeHHe. C xeaenneM BpeMenn y hhx HaOaioaaioxcH 
Hexoxopiae neaaMexHbie nepeMenieHHa, xax y Hac c MeaHUMH xoabuaMH, 
ycxanoBaeHHHMH na naaecxpe. Ohh xaxyxca coxpanaiomHMH noaoxeane b 
naocxocxH paBHoaeHcxBeHHoro xpyra. Ho coraacHo namtHM naOaioaeHHaM y hhx 
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(oco6eHHO y 6o;ibmero h 6 ojiee ApesHero) aaMCHaeTca nacToabKO 6oabnioe 
H3MeHeHHe noaoaceHHa, aro HHoraa BoniyTbie hx noBepxHocxH oanoBpeMeHHO 
ocBcmaioTca gBa paaa bo Bpeiaa OAHoro h toto xe paBHoaeHCXBHa**. 

Ho H3 Bcero axoro h caM PHnnapx ne aaxjiioaaex, axo HMeex mccxo 
axo-HH6yAb aocxoBcpHoe, no3Boaaiomee nofloapesaxb HepaBencxBO roAOBHx 
npoMexyxKOB BpcMCHH. OsHaKO, npoHSBOfla BbiaHcacHHa na ocHOBaHHH 
HeKOxopux 3axMeHHH JlyHH, OH roBopHX, axo Hamea nepaBCHCXBO roaoBHx 
npoMeacyxKOB bpcmchh. Ho cpaBHeHMio co cpeaHHM oho cocxaBaaex He 6oaee 
1/2I/4 ana. 3x0, xoneaHO, y*:e aacayacHBaao 6 h Hexoxoporo BHHMaHHa, ecaa 
6bi aeao o6cxoaao aeiicxBHxeabHO xax h hc 6Hao onpoBepinyxo xcm, h3 aero 
OH 3X0 noayana. /leiicxBHxeabHO, npouaBoaa BiaaHcaeHHa npa homoiiih 
HeKOxopux ayHHHx aaxMeHHH, Ha6aiOAaBaiHxca B6aH3H Hexoxopbix ne- 
noABHxcHbix 3Be3a, OH HaxoaHx, Ha CKoabKO aaa xaxaoro 3axMeHHa 3Be3aa, 
Ha3biBaeMaa KoaocoM*^, npeaniecxBOBaaa xoaxe ocennero paBHoaencxBHa. Ha 
ocHOsaHHH 3XHX BuaHcaeHHH OH, xax eMy npeacxaaaaaocb, Hamea, axo b ero 
Bpeiaa paccxoaHHe laeacay hhmh paBHaaocb b nexoxopiax cayaaax caMoe 6oabuiee 
61/2 rpaaycaM, a b apynix caiaoe MeHbuiee 51/4 rpaaycaM. Oxcroaa oh 3axaK)aaex, 
axo, nocxoabxy Koaoc ne Mor b xaxoe xopoxxoe apeina npoflBHHyxbca aa xaxoe 
6oabuioe paccxoanne, aepoaxno, Coanue, no xoxopoiay Fnnnapx onpeaeaaa 
noaoaceHHa HenoaBHacHwx 3Be3a, ne coBepmaex cboh B03BpameHHa b osHHaxoBoe 
Bpeiaa. Ho oh He 3aMexHa, axo BuaHcaeHHa hhxohm o6pa30M Heab3a 6biao 
BccxH, ecaH ne npeanoaoacHXb H3BecxHbiM mccxo Coanpa bo spcMa 3axMeHHa, 
xoraa xax caM oh npH BHaHcacHHH xajxaoro saxMCHHa 6paa b ocHOBy xoano 
HM Ha6aiOAeHHbie b axo spcMa noaoaccHHa xoaex paBHoaencxBHH h coaHpeBO- 
poxoB. 3xhm OH acHO noxaabiBaex, axo npn cpaBHCHHH npoaoa*HxeabHocxeii 
paaaMaHHx roaoB ne 6uao HHxaxoft pasHHubi, npeBhimaK)meH H36bixox b I/4 
ana. 

JleHCXBHxeabHO, HanpwMep, h3 Ha6aioaeHHa aaxMCHHa b 32 roay xpexbcro 
nepHOaa KaaHnna oh, xax oh yxBcpacaaex, ycxanOBisa, axo Koaoc npeamecx- 
BOBaa xoaxc oceHuero paBHoacHCXBHa na 6</2 rpaaycoB, na ocHOBaHHH ace 
Ha6aK)acHHa aaxMCHHa b 43 roay Toro ace nepHoaa oh npeamecxBOBaa na 
51/4 rpaaycoB. Kax h b apynix noao6Hbix cayaaax b ocHOBy ynoMaHyxHx 
BbiaHcacHHH OH 6epex xoanbie Ha6aioaeHHa bccchhhx paBHoaeHcxBHH axHx aex, 
axo6bi c HX noMOiHbK) onpeaeanxb noaoacenna Coanpa aaa aaxMeHHii, hmcbiuhx 
MCCXO B cooxBCxcxByiomeM npoMeacyxxe bpcmchh, a no noaoaccHHHM CoaHu,a 
HaiixH noaoaccHHa JlyHbi, no aynniaM ace — noaoaccHHa aBeaa. Oh roBopHX, 
axo B 32 roay paBHoaencxBHe MMeao mccxo yxpoM 27-ro Mexnpa, a b 43 
roay — 29-ro MexHpa, nocae noaynoaH nepea 30-m, x.e. noaxH na 21/2I/4 aHa 
noaacc no cpaBHCHHX) c paBHoaeHCXBHCM 32 roaa, axo aaex aaa xaacaoro h 3 
11 npoMeacyxoaHbix roaoB npH6aBaeHHe xoabxo a V 4 ana [no cpaBHCKHK) c 
BcaHaHHoii b 365 aHCii]. TaxHM o6pa30M, ecaH CoaHpe cboh BoaBpauiCHHa no 
oxHOUJCHHio X ynoManyxbiM paBHoaencxBHaM coBepmaao bo BpcMa, He 6oabmee 
H He MCHbiuee ynoManyxoro H36bixxa b 1/4 aHa, h Koaoc He Mor b xaxoe 
Hc6oabuJOC xoanaecxBO roaoB npoaBHHyxbca na II/4 rpaayc, xo paaae He 6yaex 
HcaenbiM ocHOBanHbie na xaxHX HaaaabHiax a^HHiax BHancacHHa HcnoabaoBaxb 
aaa onopoaHBaHHa caMHx ace ocHOBaHHH, na xoxopax ohh 6a3HpyK)xca? 
HpHaHHy ace HCBoaMoacHOCXH xaxoro aBnaccHna Koaoca npnnncbiBaxb hc acMy 
HHOMy (xoxa axa omH6xa Moraa noayanxbca ox mhoxhx apyrnx npnaHH), xax 
xoabXO noaoaccHHbiM b ocHOBy paBHoacHCXBnaM, xoxopbie 6yaxo 6bi a oaHO h 
xo ace BpeMa Ha6aK)aaaH h xoponio h naoxo? flencxBHxeabHO, noacaayii, ropaaao 
6oaee BoaMoacHHM xaacexca, axo nan aaa axHx aaxMCHHii 6biaH Hecxoabxo 
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HeroMHO onpesejieHH paccroaHHa JlyHbi ao 6;iH*aiiniHx SBeaa, wjiw b 
BHHHCJieHHax 6hji HCBepHO HJIH HCToaHO B3aT napajuiaxc JlyHH a;ia onpeaejiCHHa 
ee BnaHMHx nojio^eHHii, hjih HenpasiuibHO onpeaejiCHO flBHxeHHe Co;iHu,a ox 
paBHOaeHCTBHH flO MOMCHTa CepeAHHM aaTMCHHa^®. 

Ho a nojiaraio, axo h caia PHnnapx npHSHaji, axo bo bcbm sxom hcx HHaero 
aocxoBepHoro aaa npanHCHBaHHa CojiHay KaKoro-HH6yab Bxoporo HepaBCHCXBa, 
H xojibKo paflH jiio6bh k hcxhhc He xoxeji yMOJiaaxb o Hexoxopbix 
o6cxoaxe;ibcxBax, Morymnx BHyuiHXb KaKoe-jiH6o noaoapeHHe. fleiicxBHxejibHO, 
oxHOCHxejibHO CojiHu,a H JlyHH OH H caM nojibSOBajica ranoxeaaMH, aonycxaio- 
ipHMH fljia CojiHu,a xojibKO oflHo, HeH3MeHHoe HepaseHCXBO, Koxopoe BOCcxanaB- 

201 ;iHBaexca b xeacHHC roflOBOro npoMexyxxa [BpeMCHH] Mexcay paBHoaeHCXBHaMH 
HJIH cojiHu,eBopoxaMH. Ecjih npHHHCHBaeMHe CoaHuy [roaoBHe ] nepnoaH 
npeanojioxcHXb oaHHaxoBHMH no bpcmchh, xo mh HHKoraa He ynnaHM, axo6H 
coBepiuaiomHeca npn BaxMennax aBjienua aeM-HH6yab cymecxaeHHHM oxjinaa- 
jiHCb ox BHaHCJieHHHx Ha ocHOBaHHH paccMaxpHBaeMOH ranoxeaH. Oanaxo ecjiH 
npeanoaoxcHXb, axo [HepaaeHCXBO roaoBHx nepnoaoB cymecxayex h axo] mh 
H e yajiH nonpaBKH na HaMenenne npoaojixcHxejibHOCXH roaa, aaxce ecjiH ohh 
H e npeBHiuajiH oanoro rpaayca, cooxBexcxByiomero npH6;iH3Hxe;ibHO asyM 
paBHoaeHCXBBHHHM aacaM, xo paaHHua 6buia 6 h Bnoane omyxHMOft^’. 

Tax BOX, H3 Bcero axoro h h3 Hamnx nocaeaoBaxeabHHx Ha6aioaeHHH Haa 
aBHXceHHeM CoaHpa npn onpeaeaeHHH BpeMenn ero BOSBpameHHH mh He nanuiH 
HHKaxoro HepaaeHCXBa b npoaoaxcHxeabHOCXH roaa, ecjiH, xoHeaHo, oxhochxb 
ee K oaHOH H xoH xce xoaxe, a He HHoraa k xoaxaM coanaeBopoxoB h 
paBHoaeHCXBHft, HHoraa k nenoaBHxcHHM BBeaaaM. flaa onpeaeaenna BosBpa- 
meHHH MH He BHaHM xaKxce HHxaKOro apyroro, 6oaee yao6Horo cnoco6a, xpoMe 
nepeMeiaeHHa Coanpa k xoh xce caMoii xoaxe ox KaKoii-aH6o xoaxH 
coaHpeBopoxa vum paBHoaencxBHa vuiu BOo6me ox KaKoii-HH6yab apyroii 
[(JiHKCHpoBaHHOft ] xoaKH Kpyra, npoBeaennoro aepes cepeaHHH aoaHaxajibHHx 
coBBesanii. Boo6me mh caHxaeM yMecxHHM o6T>acHaxb aBaeana npn noMOnpi 
HaH6oaee npocxHx npeanoaoxceHHft, ecan xoabxo Ha6aioaeHHa He npoxHBopeaax 
cymecxBeHHO BHaBHHyxoH rnnoxeae^^. 

A xo, axo onpeaeaaeMaa no BoanpamcHHio k xoaxaM coaHu,eBopoxoB h 

202 paBHoacHCXBHH npoaoaxQHxeabHocxb roaa 6yaex MeHbme 365 aHeii c ao6aBaeHHeM 
aexBepxH, cxaao aaa nac acHO h na ocHoaaHHH aoxaaaxeabcxB Fnnnapxa. 
HacKoabKo xe ona 6yaex MeHbme, mh ne moxcm onpeaeanxb c noanofi 
Haae^HocxbK), xax xax ao6aBaeHHe b oany aexBepxb ana ocxanexca b xeaenne 
MHOXHX aex nenaMeHHHM aaa namnx ayacxB BcaeacxBne neanaanxeabHOCXH 
pa3HHn;H. 

noaxoMy, xoabKo cpaBHHBaa Ha6aioaeHHa, paaaeaeHHne cpaBHHxeabHo 
6oabmHM npoMCxyxKOM BpeMenn, mh mox^cm noayanxb ao6aBoaHoe KoanaecxBO 
aneii, Koxopoe nyxcHo 6yaex pacnpeaeanxb Mexay bcbmh aaxaioaaiomHMHca b 
npoMCXcyxKe [Mexcay Ha6aK)aeHHaMH ] roaaMH h canxaxb axy ao6aBKy 
oaHHaKOBOH xax aaa 6oabmoro, xax h aaa Maaoro xoaHaecxBa roaoB. IlepHoa 
xaxoro B03BpameHHa onpeaeanxca xeM xoanee, hcm 6oaee aaHHHHH npoMexcyxox 
BpcMCHH oxaxcexca Mexcay cpaBHHBaeMHMH Ha6aK)aeHHaMH. H axo HMeex Mecxo 
He xoabxo aaa paccMaxpHBaeMoro, ho h BOo6me aaa Bcaxoro nepHoanaecxoro 
B03BpameHHa. 

JJeiicxBHxeabHO, norpemnocxb, noayaaiomaaca BcaeacxBne HenaaexcHocxH 
caMHx Ha6aioaeHHH, aa*e ecan ohh h npoBoanaHCb cxapaxeabHo, 6yaex 
He6oabmOH h npH6aH3HxeabHO nocxoannoH xax aaa aoaroBpeMOHHHx, xax h 
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fljia KpaxKOBpeMeHHHX Ha6jiK)aeHHH. ByflyMH pacnpeaeaeHHOii na He6oabnioe 
KoaHaecTBO roaoB, ona saex 6ojibniyio roaHaHyio norpeniHOCXb. Ecjih me mh 
cpaBHHBaeM Ha6aioaeHHa aa 6ojibmHH npoMexyxoK BpeMeHH, xo, pacnpeaejiHB 
ee Ha 6oabmoe KoaHaecxBO roflOB, nojiyaacM MCHbinyio norpeniHocxb^^. 

rioaxoMy cjieayex canxaxb BnojiHe aocxaxoHHiaM, ecjiH mh nonHxacMca 203 
noflOHXH K onpefleaeHHK) nepHOflHHHOCXH HacxoabKO 6aH3KO, nacKoabKO 
no3Boaaex axo caejiaxb BeanaHHa npoMexyxKa bpcmchh Meacay HaMH h xbmh 
H a6aK)aeHHaMH, Koxo{Hae oaHoapeMCHHO h aocxaxoaHO apeBHHC, h aocxaxoaHO 
xoHHHe, H MH Hc 6yaeM oxKaaHBaxbca ox Heo6xoaHMOH aaa aeaa cxapaxeabHoii 
npoBcpKH. Hxo me xacaexca yxBepxcacHHH, oxHOcamHxca k bchhocxh hjih k 
npoMexcyxxy bpcmchh, anaanxcabHO 6oabuicMy, hcm oxBaxHBacMHH sxhmh 
H a6aioacHHaMH, xo mh npcaocxaBaacM hx apyxHM aioaaM, xoxopnc npoBcayx 
Hx, pyxoBOflcXByacb aiodoBbio k Hayxc h hcxhhc. 

Tcncpb, axo xacacxca apcBHocxH [Ha6aioACHHH ], xo cacaoBaao 6h cpaBHHXb 
aaHHHC Ha6aioaCHHH acxHcro coanucBopoxa, npoBcacHHHx Mcxohom h Ebkxc- 
MOHOM, a xaxacc npoBcacHHHx noaic hhx ApncxapxoM c HauiHMH^^. Oanaxo 
BCJicacxBHC xoro, axo Ha6aioacHHa coanucBopoxoB hc aaaaioxca aocxaxoano 
xoaHHMH H, KpoMC xoxo, flaHHHC ynoMHHyxHX aHU aoaxHH paccMaxpHBaxbca 
aHiub xax npH6aH3HxeabHHc (xax, no-BHflHMOMy, aynaa h rnnnapx), mh 
onycxHaH hx. ZLaa npeaaoxcHHoro cpasHcnna mh BaaaH Ha6aioaeHHa 
paBHoaeHCXBHH, a H3 HHX, paaH HX 6oabuicH xoaHocxH, — caeaaHHHc fHnnap- 
xoM, a HMCHHO xc, KOXopHc OH caHxaa HaH6oaee naaeacHHMH. KpoMC xoro, 

MH B3aaH H aaHHHC Ha6aK)aCHHH, npOBCaCHHHX HaMH CaMHMH npH nOMOIHH 
OHHcaHHHx B Haaaac axoro coaHHCHua caMHx naaeacHHx HHCxpyMCHxoB, 
npcanaaHaacHHHX ann axoft uean. 

Ha ocHOBaHHH axHx Ha6aK)aeHHH mh ycxanoBHan, axo no npomccxBHH 300 
roaoB coanpcBopoxH h paBHoaeHCXBHa cxaan npoHCxoanxb na aeHb panbiuc, 
acM cacaoBaao 6h, ecan canxaxb roa paBHHM 365 anaM c h36hxkom b 1/4 ana. 204 
AcftcxBHxcabHO, Ha6aK)acHHC occHHcro paBHoaeHcxBHa B 32 roay xpcxbcro 
ncpHoaa Kaannna Fnnnapx canxaex nanOoacc xoaHO BHnoaHCHHHM h roBopnx, 
axo, coraacHO BHancacHnaM, oho nponaomao b 3-6 aenb anaroMCH b noanoab 
ncpca 4-m ancM^. 3xox roa — 178 nocac CMcpxH AacKcanapa. Hcpc3 285 
acx, b xpcxHH roa AnxoHHHa, 463 nocac CMcpxH AacKcanapa, mh cHosa 
xoaHCHniHM o6pa30M Ha6aK)aaaH occhhcc paBHoacHCXBHc, nponaonicanicc 
9 Axnpa npH6aH3HXcabHO acpc3 oaHH aac nocac Bocxoaa CoaHu,a^^. Cacaoaa- 
xcabHO, B xcacHHc 285 crancxcxHx roaoB (no 365 aHcn) B03BpaiacHHC 
paBHoaeHCXBHa noxpe6oBaao 70 ncanx aHCH c 1/4 h npHMcpno c 1/20 bmccxo 
xpc6ycMHx 711/4 ana, cooxBcxcxByiomHx npnOaBKc b 1/4 ana aJia yxaaaHHoro 
npoMcacyxxa roaoB. Thkhm o6pa30M, no cpasHCHHio c xpc6ycMOH npH6aBKOH b 
1/4 ana B03BpamcHHC pasHoacHCXBHa nponaomao paHbmc npH6aH3HXcabHO na 
oaHH aeHb 6c3 1/20 aacxH. 

flaacc, fnnnapx roBopnx xaxxc, axo b ynoManyxoM 32 roay xpcxbcro 
ncpHoaa Kaannna bccchhcc paBHoaencxBHc, xoxopoc Ha 6 aioaaaocb caMHM 
xoaHCHmHM o6pa30M, nponaomao 27-ro Mcxnpa yxpoM^^. 3xox roa 6 bia 178 205 
nocac CMcpxH AacKcanapa. Mh me xoano xax xc acpca 285 roaoB, b 463 roa 
nocac CMcpxH AacKcanapa, namaH, axo bccchhcc paBHoaencxBHc nponaomao 
7-ro naxoHa, opneananxcabHO acpea 1 aac nocac noayana^*, xax axo 
cooxBcxcxByromnn ncpnoa oxBaxHBaex xaxoc xc ancao aHcn; 761/4 n cme 
npHMcpHo 1/20 BMCCXO IW^ aHH, o 6 ycaoBacHHoro npH 6 aBXOH b 1/4 ana aa 285 
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roflOB. CjieflOBaxejibHO, h b 3 tom oiynae BoaBpan^eHHC BeccHHero paBHOflCHCr- 
BHH npoH3omao panee o 6 ycjiOBjieHHoro npH 6 aBKOH b 1/4 ana na 1 aenb 6e3 
•/20. 

TaKHM o6pa30M, nocKOjibKy 300 roaoB HMcror k 285 xaKoe :«e oxHomCHHC, 
KaK 1 flCHb K 1 flHK) 6e3 1 / 20 . nojiyyHxcH, axo B xeacHHc npH6aH3HxeabHo 300 
roflOB B03BpameHHe Cojinua k paBHoaeHCXBeHHbiM xoaxaM coBepmaexca na 1 
flCHb panee, neM xpeOyexca npnOaBKOH b V 4 ana. H ecan mh H3-3a apcBHOCXH 
cpaBHHM aaHHbie nauinx naOaioaeHHH, BbiaHcaennue c HaHOoabuieH bobmoxchoh 
xoanocxbK), c aanHWMH naOaioaeHHH aexnero coanueBopoxa, noayaeHHWMH 
MexoHOM H EBKxeMOHOM (aanucaHHUMH aoBoabHo noBepxHCKXHo), xo mh 
noayaHM xo ace caMoe. 

J^eiicxBHxeabHo, aanncb xoro naOaioaeHHa 6uaa npoHaaeaena b A(])HHax b 
apxoHxax AnccBaa yxpoM 21-ro ancaa eninexcKoro Mecau;a (DaMenoxa^^. Mh 

206 ace B ynOManyxoM 463 roay nocae CMepxn AaeKcanapa c aocxaxoanoH xoanocxbK) 
BHiiHcanaH, axo coanpeBopox HMea Mecxo 11-ro Mecope npHOananxeabHO aepea 
2 aaca nocae noaynoaH na 12-e ancao^®. Ox aanncaHHoro npn AnceBae 
naOaioaeHHa aexnero coanpCBopoxa ao naOaroaennoro ApncxapxoM b 50 roa 
nepBoro nepnoaa Kaannna^* nponiao, xax roBopnx Fnnnapx, 152 roaa. Ox 
ynoManyxoro ace 50 roaa, Koxopnii Ona 44 nocae CMCpxn AaeKcanapa, ao 463 
roaa namero na6aioaenH« nponiao 419 aex. CaeaoBaxeabno, 3a npoMcacyxoK 
[speMenn] b 571 roa, ecan aexnnn coanpesopox, Koxopnn na6aioaaa Eerxcmop, 
HMea Mecxo b naaaae 21-ro ana OaMenoxa, coaepacaaocb, xpoMC peanx 
emnexcKHx roaoB, npH6aH3HxeabHo 140i/2>/3 anen bmccxo 142i/ 2'/4, Koxopne 
aoaacnH OnaH 6 h npHOaBHXbca 3 a 571 roa, ecaH cnnxaxb aoOaBxy b 1/4 ana. 
TaKHM oOpaaoM, ynoManyxoe Boaspau^enne nponaomao panee BHnncaennoro no 
H36HXKy B 1/4 ana na 2 ana 6e3 V 12 . CaeaoBaxeabno, h xaK oKaaaaocb, axo 
B xeaenne peaHx 600 roaoB npoaoaacHxeabnocxb roaoBoro npoMeacyxxa BpeMenn 
na peaHx 2 ana onepeacaex xox, Koxopnii noayanaca 6 h npn caexe c aoOaBKoii 
B 1/4 ana. To ace caMoe mh noayanaH h h 3 Mnornx apyrnx na6aioaenHH. 

Mh BHaHM xaxace, axo h fHnnapx neoanoKpaxno coraamaaca c xeM ace. 
JI,eHCXBHxeabno, b Knnre «0 npoaoaacHxeabnocxH roaa» Fnnnapx, cpaBHHBaa 
Ha 6 aK)aeHHHH ApncxapxoM aexnHii coanpeBopox b Konpe 50 roaa nepBoro 

207 nepHoaa Kaannna c xoano naOaioaennHM hm cpmhm b Konpe 43 roaa xpexbero 
nepnoaa Kaannna^^, roBopnx xax: «HxaK, acno, axo no npouiecxBHH 145 aex 
coanpeBopox nponaomea CKopee BHancaennoro no npnOaBxe b 1/4 ana na 
noaoBHny npoMeacyxxa BpeMenn, pannoro BMecxe bbbxhm anio n Hoan». SaxeM 
B Knnre «0 BCxannHX Mecapax n aHax» on, cxaaaB cnaaaaa, axo coraacno 
Mexony n EBKxeMony roa coaepacnx 3651/4 aHeii n 1/76 ana, a coraacno Kaannny 
xoabKo 3651/4 aHen, aocaonno noacnaex xax: «Hxo xacaexca peaHx MecapeB, 
coaepacaipnxca b 19 roaax, xo mh nainan xo ace ancao, xax n onn; no roa 
6 yaex Menbuie [Beanannu 365 n] V 4 ana npnOananxeabno na 1/300 aacxb ana, 
xaK axo B xeaenne 300 aex y roaa Mexona 6 yaex neaocxaBaxb 5 aneii, y roaa 
Kaanima ace — 1 ana». SaxeM, noaBoaa nxor cbohm paccyacaennaM n noaxn 
aocaoBno naaaraa coOcxBennHe coannenna^^, on roBopnx xax: «5I cocxaBna oany 
Knnry o npoaoaacnxeabnocxn roaa, b Koxopoii noKaaHBaio, axo coaneanHH roa 
npeacxaBaaex co 6 oh xo BpeMa, b xeaenne Koxoporo Coanpe Boanpaipaerca ox 
oanoro coanpeBopoxa k xoMy ace caMOMy coanpeBopoxy nan ox oanoro 
paBHoaencxBHa k xoMy ace caMOMy paBnoaencxanio. On coaepacnx 365 aneii n 
npndananxeabHO na 1/300 aacxb Menbme V 4 npoMeacyxKa BpeMenn, oxBaxHBaioipero 
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flBHb H HOHb. H HB Hy:KHO, KHK nOJiaraiOT MaXBMaXHKH, npH6aBJIHXb K 
ynoMHHyxoMy KOjiHMBCXBy [365] OHeii uenyio H6XBBpxb»^‘^. 

TBHBpb, KaK H nOJiaraK), BnOJIHB BbiaCHMJIOCb, HXO BCB aaHHbIB npOBBflBHHHX 
flO CHX nop Ha6aK)flBHHH OXHOCHXBJTbHO BBaHHHHH XOAOBOrO npOMBXCyXXa BPBMBHH 
BnoaHB coBnaaaiox c BbiniBynoMHHyxoii BBanunnoH nBpnoaa B03Bpaii(BHH9 
Coanua k xbm xcb caMWM xoHxaM paBHoaeHCXBHs nan coanuBBopoxa. B 3 xom 
nac y6BxaaBx noanoB coraacHB Hacxo9n](HX Ha6aioaBHHH[ c 6oaBB pannHMH. 
Ecan xcB xax, xo, pacnpBflBaHB oahh aBHb na 300 xoaob, noaynHM, nxo na 
xaiKabiH rofl npHflBx'cH 12 Bxopux mBCXHABcaxHX flH9. Ecan Bbmscxb nx h 3 
365; 15 flHBH, noaynaiomHXCH coraacno npnOaBXB b uBXBBpxb ana, xo aaa 
hckomoh BBaHMHHbi xofla 6yaBM HMBXb 365; 14,48 ahbh. Box xaxoBO nncao anea, 
KoxopoB Mbi aoaxcHbi npH6aH3HX6abHo npanaxb xax HaaOoaBB cooxBBxcxsyiomeB 

COBpBMBHHbIM Ha6aK)aeHHHM^^. 

Jlaa onpBaeaBHHH noaoxcBHUH Coanpa h apyrax [cBBxHa] b npoH3BoabHbiH[ 
MOMBHX BPBMBHH BHOaHB 6CXBCXB6HHO H yao6HO COCXaBHXb nOapoOHHB XaOaHUH. 
Mbi noaaraBM, nxo aJiH MaxBMaxHxa ocHOBHaa aaaaaa b kohbhhom chbxb — 
noxaaaxb, axo bcb hbObchhe aBafiHHa moxcho onHcaxb c noMombio paBHOMBpHwx 

H XpyroBblX aBHXCBHHH. B COOXBBXCXBHH C 3XHM MW CMHXaBM HaHOoaBB yaoOnWM 
xax cocxaBHXb xaOannw, axo6w aaoMBHxapHWB paBHOMBpHWB aBHxcBHHa 6waH 
oxaeaBHH ox BHaHMofi HBpaBHOMBpHocxH, Koxopaa noayaaBxca BcasacxBHB 
HaaHHHa ranoxBXHHBCKHx KpyroBHX asHxcBHHH. Taxoii cnoco6 cocxaBaBHHa 
xaOaHU noxaacBX, xaxHM o6pa30M naOaioaaBMWB nBpHoanaBCKHB aBHxcBHHa 
CBBXHa noayaaroxca h 3 coBaHHBHHa bmbcxb o6ohx yxasaHHbix [asHJKBHHH 

Hxo 6 w aaxb 6 oaBB yao 6 HOB a^ia npaxxHXH naaoacBHHB h hmbxb noa pyxoH 
BCB HyacHOB aim cbmhx aoxaaaxeabCXB, npcacxaBHM b aa>ii>HBilmBM oxaeabHWB 
paBHOMBpHWB aBHxcBHHa CoaHua CaBayiOmHM oOpasoM. 

Ecan MW noxaaaaH, mxo a^a oanoro B 03 BpamBHHa xpBOyBxca 365; 14,48 
aHBfl, xo, paaaeaHB na axo MHcao 360 rpaaycoB oanoro xpyroBoro o 6 opoxa, 
MH HoayaHM cpBanBB cyxoMHOB ncpCMBmcHHC Coanua, paBHOB npH 6 aH 3 HXBabHo 
0;59,8,17,13,12,31 rpaaycoB. OpH aeJiBHUH ynoManyxwx BBaHHHH BnoanB 
aocxaxoHHO 6 yaex orpaHHHHXbca yxaaaHHWM [uiBCxnpaapaaHWM ] nopaaxoM 
uiBCXHaecaxwx aoaBii. 

B3aB 24-k) aacxb cyxoMHoro nBpBMBmtBHHa, noayHHM aacoBOB, paBHOB 
0;2,27,50,43,3,1 rpaaycoB. Tomho xax *b, yMHoacHB cyxoanoB aBHXBHHB na 
30 aHBH, cooxBBXcxByK)ni;Hx oaHOMy MBcauy, noayaHM cpfianBE MEcaanoE 
aBHxcBHHE CoaHua, paBHOE 29;34,8,36,36,15,30 rpaaycaM. /laa 365 ancH oanoro 
erHHExcxoro roaa noayaHM cpEanee roaoBOB aBH*EHHE 359;45,24,45,21,8,35 
rpaaycoB. SaxEM, yMHOxcHB roaoBOE aBHXcBHHE Ha 18 roaoB (xoraa npH 
HanHcaHHH xa6aHu mw noayaHM Ooabmyio copaaMEpnocxb) h oxOpocHB noanwe 
xpyroBwe o6opoxw, mw noayaHM npupan^Enna aa xaa^wB 18 roaoB, paBHwe 
355;37,25,36,20,34,30 rpaaycaM^l 

Mw cocxaBHaH xpn xa6aHuw cpoaHoro aBHa^cnna Coanita, xaxayx) b 45 
cxpox H 2 cxoa6ua. riopBaa xaOaHua coaepxHx cpcaHEE aBHxccHHe no 
BOCBMHaauaxHaBXHaM, Bxopaa — cnaaaaa roaoswc, a noxoM aacoBwc; xpexbH — 
CHaaaaa MecaanwE, a noa hhmh cyxoanwc. HHcaEHHWE BEauaHnw npoMBxcyxxoB 
BPBMBHH noMemaK)xca b hbpbwx cxoa6uax, a npupan^CHHa b rpaaycax, 
noayaaK)mHBCH cooxBExcxByK)nHiM cyMMHpoBaHHCM, — bo Bxopwx cxoa6u;ax. 
Ta6aHiiw 3 xh xaxoBW^*. 
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3. 0 THnoxesax, xacaioiUHxca paBHOMepnoro KpyroBoro aBHxceHHH 

Tax Kax nocie axoro cjieayex noxaaaxb BnaHMyx) HepaBHOMepnocxb 
aBHJKCHHH CoaHua, xo BOo6me HyxHO npeaBapHxeabHO HMexb b Bnay, hxo h 
nepcMemcHHa luianex b HanpaBaeHHH nocaeaoBaxeabHOcxH anaxoB soaHaxa na 
He6e, H aBHXCHHe Bcero He6a npoxHB axoro HanpaBaenHa asaaroxca 
paBHOMepHbiMH H xpyxoBbiMH DO CBocH npHpoac. Hhwmh caoBaMH, npaMbie, na 
xoxopbix BOo6paxajox aBHraJoniHMMca CBCXHaa Han hx xpyxH, y Bcex CBexHa 
B paBHbie BpcMena onncHBaiox paBHue yrabi npH uenxpax xaamoro hs 
xpyroBpameHHH. Ka^KymnecH *e b axHx aBHXceHHax nepaBHOMepHOcxH noay- 
uaioxca b aaBHCHMOcxH ox mccx CBCXHa h pacnoaoxccHHa na c(i)epax xex xpyroB, 
no xoxopbiM axH aBaxenna coBcpmaioxca. CymecxByiomaa xoabxo b npeacxaB- 
aeHHH 6ecnopaaonHOCXb aBaenwH hc npH6aBaHex no caMoft npnpoae Hnnero 
nyxaoro cbohcxbchhoh hm bcmhocxh. IlpHnHHbi xe xaxymenca nepaBHOMcp- 
HOCXH MOXHO o6'bacHHXb xaaBHbiM o6pa30M c nOMonjbK) asyx nepBonanaabHbix 
H npocxbix rnnoxea. 

ZIeHcxBHxeabHO, ecan hx aoHxeHHe ycMaxpHBaexca npoHCXoaaiuHM no 
oxpyXHOCXH, HMeJomen oaHH uenxp c ucHxpoM MHpa h naxoannieHca b oanoft 
naocxocxH c xpyroM, npoxoaamwM nepes cepeawnbi aoanaxaabHWX cosBesaHii, 
a Haul raa3 6e3 6oafauiOH norpeuiHocxH moxho cuHxaxb HaxoaauiHMca b uenxpe 
MHpa, xo aaa o6bacHeHHa nepaBHOMepHOCXH [hx aBHxeHHa] caeayex aonycxHXb 
caeayrouiee. JIh6o ohh coBcpmaiox paBHOMepHbie aBHXCHHa ne Boxpyr nenxpa 
MHpa, aH6o, xoxa h BOxpyr axoro uenxpa, ho hc npocxo no axHM oxpyxHOCxHM, 
a no nepeMeniacMHM hmh apyrHM oxpyxHOCxaM, HaawBaeMWM annuHxaaMH. 
Kaxyro 6bi h 3 axHX rnnoxea mh hh npHHaan, oxaxexca, 

Hxo a-'ia HauiHx raaa b oaHHaxoBue npoMCxyxxH 
BpOMCHH OHH 6yayx npoxoaHXb HeoaHHaxoBbie ayrn no 
oxpyxHocxH, npoxoaHuiCH qepea cepeaunu aoanaxaab- 
HblX C03Be3aHH H HMeK)U;eH OaHH UOHXp C MHpOM. 

J^CHCXBHxeabHo, ecaH b xHnoxeae c axcuenxpoM^^ 

Mbi BOo6pa3HM axcueHxpHMCCxHH xpyx ABFA, no 

XOXOpOMy paBHOMCpHO aBHXeXCa CBCXHaO, HMCXJUlHli 

UCHxp E H aHUMCxp AEA, a b xomxc Z 6yaex 
noMcmaxbca nam raaa [pnc. 3.1 ], xax mxo b xoqxe 
anorea A cBexnao 6yaex auabme Bcero, a b xonxe 
nepnrea A 6aHxe Bcero, xo acHo, hxo, oxaoxHB paBHbie 
ayxH AB H AF H npoBcaH coeaHHHxeabHbie npaMbie BE, BZ, FE h FZ, mh 
cpaay xe ynnaHM, nxo CBexnao, npomeaniee b oannaxoBoe BpcMa xaxayio h3 
ayr AB h FA, noxaxexca hum npomeaniuM HepaBHbie ayrn no onncaHHon 
BOxpyr uenxpa Z oxpyxHocxH. fleHCXBHxeabHO, npn paBencxBe yraoB BEA h 
FEA yroa BZA 6yaex Menbuie xaxaoro H3 hhx, a yroa FZA — 6oabuie. 

Ecan xe b rnnoxeae c anHUHxaoM mh BOo6pa3HM xpyr ABFA [pnc. 3.2], 
xOHueHxpHuecxHH c npoxoaaiuHM uepea cepeaHHH aoanaxaabHHx coaBeaaHH h 
HM eromHH uenxp E h awaMexp AEF h no axoMy xpyry 6yaex nepeMemaxbca 
anHUHxa ZH0K (no xoxopoMy aBHxexca caMO CBexuao) HMeioiuHH uenxp b 
A, xo H B axoM caynae 6yaex acHO, uxo npn paBHOMepnoM npoxoxaeHHH xpyra 
ABFA annuHxaoM, nanpHMep, ox A x B, h xaxoM xe aBHXcHHH CBexHaa no 
anHUHxay b noaoxennax Z h 0 cbcxhuo 6yaex xaaaxbca hhm xax 6 h 
coBnaaarouiHM c uenxpoM A annuHxaa, b apyrnx xe noaoxennax — nex. 
Ecan, nanpHMep, ono 6yaex naxoaHXbca b H, xo oho noxaxexca onepeaHBUiHM 



Pnc. 3.1 
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paBHOMcpHoe flBH:«eHHe na ayry AH, a eaiH b K, to OTCxaBniHM ox nero na 
ayry AK. 

IlpH ynoMaHyxoii ninoxeae c OKCueHxpoM naHMCHbrnee aBH:«eHHe 6yaex 
Bceraa noayHaxbca b anoree, a HaH6cyibmee — b nepHxee, xax kbk yroa 
Z AZB [cm. phc. 3.1] 6yaex Bceraa MCHbine yraa AZF. 

IlpH aBH^KCHHU XC HO 3nHUHKay MOXCX HMCXb MCCXO 
H xo, H apyroe. HeiicxBHxeabHO, ecaH anHUHKa 
nepcMemaexca no He6y b HanpasaeHHH nocaeaoBaxeab- 
HOCTH snaKOB [soauaKa], noaoacHM ox A k B [pHc. 3.2], 
a CBexHao no ncMy aBHacexca xax, nxo ox anorea oho 219 
^ aBHacexca xaKace b nanpasaeHHH nocaeaoBaxeabHOCxH 
[3XHx] anaKOB, x.e. ox Z k H, to OKaxexca, axo b 
anoree ono 6yaex HMexb HaH6oabmee nepeMemenne, xax 
KaK B 3XOM cayaae h CBexano, h anHUHKa aBHxcyxca b 
oaHOM H TOM xce HanpaBaeHHH. EcaH ace cBexnao ox 
r anorea 6yaex aBHraxbca b HanpaBaeHHH, npoxHBonoaoac- 

3 2 HOM aBHaceHHK) onHUHKaa, x.e. ox Z k K, xo, Hao6opox, 

B anoree 6yaex hmcxh Mecxo nanMenbrnee nepeMemenne, 
noTOMy axo b 3tom cayaae CBexHao 6yaex nepcMemaxbca b cxopony, 
npoxHBonoaoacHyro aBHacennio annuHicaa. 

VcxaHOBHB 3X0, MM aoaacHM ente npHnaxb npeaBapnxeabHO caeayiomee. Zlaa 
CBexHa, HMeioniHx aBe anoMaann, aonycKaexca coeaHHaxb BMecxe o6e 3 xh 
rnnoxeaH, Kax mm noxaaceM b cooxBexcxByiomHx Mecxax^'. Haa CBexna ace, 
HMeiomHx xoabKo oano HensMenHoe HepaBCHCXBO, 6yaex aocraxoana oana 
KaKaa-aH6o h3 3xhx mnoxea. Bee nadaioaaBmHeca aBaenna Moryx 6MXb 
coBepmeHHo oaHnaxoBo odbacnenM npn noMOu^H o6eHx rnnoxes, ecan b hhx 
HM eiox Mecxo oawHaxoBMe cooxHomenHa, x.e. ecan b mnoxeae c axcuenxpoM 
paccxoaHHe Meacay raaaoM h ueHxpoM 3xcueHxpa HMeex xaxoe ace oxHonienne 
X paanycy sxcueHxpa, xaxoe b ninoxeae c annuHxaoM HMeex paawyc annpHxaa 
X paanycy necymero ero xpyra, a xaxace ecan speMa, b xeaenne xoxoporo 
CBexnao nepeMemaexca no nenoaBHacnoMy axcuenxpy b HanpaBaeHHH nocaeao- 220 
BaxeabHoexH anaxoB [aoanaxa], panno xoMy BpeMenn, b xeaenne xoxoporo 
3nHUHxa npoxoaHx xpyr c peHxpoM b xoaxe, rae naxoanxea Ha6aK)aaTeab, 
aBHraacb xoace b HanpaBaeHHH nocaeaOBaxeabHOCXH anaxoB, a CBexnao c xaxoH 
ace cxopocxbK) nepeMemaexca no annuHxay, aanraacb, oanaxo, ox anorea npoxHB 
nocaeaoBaxeabHOCxH anaxoB^^. 

IlpH 3XHX ycaoBHax nadaioaaeMMe aBaenna 6 yayx oannaxoBM aaa xaacaoH 
Ha 3THX rnnoxea. 3xo mh xpaxxo noxaaceM cnaaaaa na ocHOBanHH caMHX 
ycaoBHH, a aaxeM npn noMomn ocHOBannoro na hhx BMuncaenna HepaBencxBa 
CoaHua. 

Opeacae Bcero a yxBepacaax), nxo b xaacaoii na 3thx rnnoxea HaH6oabmaa 
paaHocxb Meacay paBHOMepnHM h BHanMMM nepaBHOMepHMM aBnacennaMH, 
xoxopaa onpeaeaaex epeanee aBHacenne CBexna, HMeex Mecxo xoraa, xoraa 
BHaHMoe paccxoaHHe [cBexnaa] ox anorea coexaBaaex aexBepxb oxpyacnocxn h 
BpeMa aBHaceHHa ox anorea ao ynoManyxoro epeanero noaoaccHHa 6yaex 6oabme 
BpeMeHH aBHaceHHa ox axoro epeanero noaoacenna ao nepnrea. Oxcioaa 
noaynaexca, axo npn rnnoxeae c axcueHxpoM BCeraa, a npn rnnoxeae c 
annuHxaoM xoraa, xoraa nepeMemoHna CBeraa ox anorea nayx b HanpaBaeHHH, 
o6paxHOM nocaeaoBaxeabHOCXH aHaxoB, speMa nepexoaa ox Meexa c HaHMCHbniHM 
aBHacenneM x cpeaneMy 6yaex 6oabnie BpeMenn aBnacenna ox Meexa co cpeaHHM 221 
aBHaceHHCM X Meexy c HaH6oabniHM aBHacenneM. 3xo o6i>HCHaexca xeM, axo b 
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KaxflOH H3 3THX mnoTes HaHMeHbuiee ABH:xceHHe nojiynaeTCH b anoree. B 
rnnoTcae jkc c annuHKjiaMH, Koraa ABiCKCHHa CBeroji no annunicaaM npoHCxoflHX 
OT anorea b nanpaBJienHH noaieflOBaTCJibHOCTH snaKOB, Hao6opoT, bpcmh 
nepeMeiucHHa ox Mccxa c HaH6ojibniHM ;iBHXceHHeM 
K cpeflHCMy 6yflex 6ojibme bpcmchh ABuxcenna ox 
MCCXa CO CpCflHHM K MCCXy C HaUMeHbniHM flBHXe- 
HHCM, xaK KaK B 3XOM cjiyaac anoreio 6yAex 
cooxBcxcxBOBaxb HaH6ojibmee nepeMeiucHHe'*^. 

nycxb cnanajia ABFA [pnc. 3.3] 6yflex oKpyxc- 
HOCXbKJ OKCuenxpa CBCXHJia, HMeioiAeii uenxp E h 
AH aMexp AEF, na KoxopoM BosbMCM AeHxp ao- 
AHaKajibHoro Kpyra, x.e. xoaxy nauiero Ha6jiK)fleHHa. 
riycxh 3X0 6yAex Z. ripoBcaa aaxcM h 3 Z nofl npaMHM 
yrjiOM K AEF npaiayK) BZA, npeAnoLno:xcHM, uxo 
CBcxHJio naxoAHXca b xoaxax B h A, xax hxo ero 
BHAHMoe paccxoaHHC no o6e cxoponw ox anorea A 
paBHaexca aexBcpxH OKpyxcnocxH. Tpe6yexca Aoxa- 
3axb, axo B xoaxax B h A hmccx mccxo HaH6ojibuiaa paanocxb Mcx^y 
paBHOMCpHUM H HepaBHOMCpHUM ABHXCHHaMH. 

npoBCACM npaMue EB h EA. Cpaay xe cxanoBHxca acno, axo oxHomeHne 
yr^a EBZ k aexupeM npaMUM pasno oxHomenHio flyrn, cooxBexcxsyiomeH 
aHOMaAHH, Ko BCCH oKpy*HOCXH. B,eHCXBHxeAbHO, yroA AEB cxaxHBaex ayry 
paBHOMepnoro ABH*eHHa, a yroa AZB — BHAUMoro HepaBHOMepnoro; paanocxb 
*e 3XHX yraoB — yroA EBZ. 

HxaK, a yxBep*Aaio, axo na npanoii EZ ncAbaa npn OKpyacnocxn xpyra 
ABFA nocxpoHXb APyron yroA, Koxopun 6bui 6u 6oAbme Ka*Aoro h3 3xhx 
yXAOB. 

J^encxBHxeAbHO, nocxpoHM b xoaxax © n K yxAH E0Z n EKZ n npoBCACM 
cocAnnaioiAHe nx npaMue ©A n KA. IlocKOAbKy bo bcbkom xpeyroAbHHKC 
6oinbmaa cxopona cxaniBaexca 6djibuiHM yraoM n ©Z 6oAbnie ZA, xo yroA 
©AZ 6yAex 6ojibme A©Z. Ho yroA EA© paBcn E©A, xax kak E© pasna 
EA. Snaanx, n Bccb yroji EAZ, x.e. EBA, 6yAex 6oAbuie yrna E©Z. flaace, 
xax KAK AZ dojibme KZ, xo h yroji ZKA 6yAex 6oAbuie yr^a ZAK. Ho yroa 
EKA paBCH BceMy EAK, xax kak npaMaa EK xo*e pasna EA. Snaanx, n 
ocxaiomnnca yroji EAZ, x.e. EBZ, 6yAex 6ojibme yrna EKZ. CACAOBaxejibno, 
HeBO3M0:KHO nocxpoHXb yKaaannuM o6pa30M yxAH, 6oAbniHe xex, Koxopue 
o6pa3yK)xca b xoaxax B n A. 

OanoBpeMenno Aoxaaano, axo ayra AB, cooxBexcxByiomaa speMenn nepexoaa 
ox Mecxa c nanMenbrnnivi aanxcenneM k MCCxy co cpeannM [aanxenneM], 6yAex 
6oabnie aym BF, cooxBexcxByiomen BpeMenn nepexoaa ox mccxa cpeanero 
ABn:KenHa k MCCxy c nanfojibniHM. Paanocxb xe axnx Ayr paana yaaoennon 
ayre, onpeaejiaromen nepaaencxBo. AeikcxBHxejibno yron AEB 6yaex 6onbine 
npaMoro yrna EZB na yroa EBZ, a BEF Mcnbuie npaMoro yrna na xox :«e 
yroji. 

aoKa3axe.xbcxBa xoro, axo 3xo xe caMoe nonyaaexca n npn apyron 
rnnoxeae, BoabMCM KonuenxpnaecKnn c nenxpoM Mnpa xpyr ABF, HMeiomnn 
uenxp B A, a anaMCxp AAB [pnc. 3.4], n b xoii ace caMon naocKocxn 
ABHacymnncH no ncMy snnuHKa EZH c uenxpoM b A. HpeanonoacnM, axo 
Koraa CBCXHJIO Kaacexca naM oxcxohiuhm na aexBcpxb oxpyacnocxH ox xoaxn 
anorea, ono naxoanxca b H. HpoBeacM coeannaromne npaMbie AH n AHF. 




88 111.3. O iunomeaax, Kacaioiu/txcsi paanoMepHOZo Kpyzoeozo dauxenuH 

3 yxBepxflaK), mto othhs AHF Kacaerca anHiuuuia. IlpH 3 tom pasHocrb 
MCXfly paBHOMCPHHM H HepaBHOMepHUM ABH:KeHHaMH HaH6o;iblIia9. 224 

fleHCTBHxejibHo, xaK KaK paBHOMepHoe ABH:KeHHe ox anorea onpeAejiaexca 
yrjioM EAH (h6o h CBCxano no anHUHKjiy, h shhahka no Kpyry ABF ABH:«yxca 
c oflHHaKOBHMH cKopocxaMH), a paanocxb Me*Ay paBHOMepnbiM h bhahmhm 
flBH:«eHHaMH onpcflcjiaexca yrjioM AAH, xo acHo, axo paanocxb yxjioB EAH h 
AAH, x.e. yroA AHA, onpeflCJiaex bhahmoo paccxoanHC CBexaaa ox anorea. 
HocKOjibKy :«e npeAnojio:KeHo, axo oho pasHO aexBCpXH oKpy:«HOCXH, yroji 
AHA 6yAex npaMUM, h BCJiCACXBHe oxoro JiHHHa AHF 6yAex xacaxejibHOH k 
anHUHKAy EZH. CjiCAOBaxCAbHo, Ayra AF, aaKAioaaiomaaca MexAy uenxpoM 
A H KacaxejibHoii, cooxBCxcxByex HaH6o;ibmeH bc- 
jiHaHHO HepaBCHCXBa. 

Ha xoM *e ocHosaHHH Ayra EH, Koxopaa, 
corjiacHo CAeaanHOMy npcAnojioxeHHio o nanpaB- 
jiCHHH ABH^eHHa no anHAHKJiy, onpeACAaex spoMa 
nepexoAa ox Mccxa c HaHMBHbniHM ABHxcoHHeM k 
Mccxy CO cpCAHHM, 6yAex na yABoennyio Ayry AF 
6oAbme Ayra HZ, onpCAMaiomeH BpcMa nepexoAa 
ox MCCXa CO CpCAHHM K MCCXy C HaH6oAbmHM 
ABHxceHHCM, xax xax, ccah npoAOAxcHXb npaMyio 
AH AO © H noA npaMhiM yxAOM k EZ npoBCCXH 225 
AK©, yroA KAH 6yAex paseH yxAy AAF^^, a Ayra 
KH noAo6Ha 2 \F^^. Hmchho na axy BCAHaHny Ayra 
B EKH 6yAex 6oAbaie, a ZH 6yAex MCHbine aexBcpxH 

Pmc. 3.4 oKpyxHOCXH, axo h xpe6oBaAOCb Aoxaaaxb. 

Ha CACAyJOiAHx paccyacACHHii Acnco mojkho 
y6eAHXbca, axo h npH paccMOxpcHHH ABH^KCHHii b 
npoMe*yxoaHbix noAO*;eHHax npH ak)6oh ranoxeae 
Bce aBACHua, oxHocantneca k pasHOMepHOMy h 
BHAHMOMy ABHAceHHaM, 6yAyT coBcpmaxbca b oAHna- 
KOBbie BpcMCHa, a xaxAce 6yAyT paBHbi hx paanocxH, 
x.e. HepaBCHCXBa, npoHcxoAamHe ox nepaBHOMcp- 

HOCXH [Ha6AK)AaeMoro ABHAcenna 

Hycxb ABF 6yAex xpyroM [pHC. 3.5], tomo- 
uCHxpHaecKHM c npoxoABH^HM aepea cepcAHHbi ao- 

AHaKaAbHblX COaBCaAMH H HMeiOn^HM ueHXp B A, 
EZH — paBHbiit roMOUBHxpy 2 \BF 3Kcu;eHxp c 
uenxpoM B 0, a EAAF — hx o6ntHH AnaMexp, 
npoxoAantHH aepea ucHxpbi 0 h A h anoren E. 
OxAoxHB Ha roMouenxpe KaKyK)-HH6yAb Ayry AB, 

H3 ueHxpa B paAHycoM, paBHbiM A©, onHnicM 
anHUHKA KZ H npoBBABM coeAHHHxcAbHyio npaMyio KBA. 

3 yxBepxAAK), axo npn o6ohx bhaax abhxchhh [x.e. npH abhxcbhhh no 
OKcueHxpy HJiH no anHAHKAy] cbcxhao BcerAa b oaho h xo xe BpeMa npHAex 226 
b xoaxy Z nepeceaenna SKcpeHxpa h anHUHKAa, hhbimh caobamh, axo 6yAyx 
noAo6HH APyr APyry xpn Ayra, a hmchho Ayra EZ axcuenxpa, Ayra AB 
TOMouenxpa h Ayra KZ annuHKAa, a xaicxe, axo b o6eHX rnnoxeaax paanocxn 
MCACAy paBHOMepHHM H HepaBHOMcpHbiM ABHA^CHHaMH H BHAHMOc nepcMemeHHe 
CBCxHAa 6yAyx oahhmh h xbmh xe. 
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npoBCfleM coeflHHaiomHe npaMwe Z0, BZ h AZ. TaK Kax b Herupex- 
yrojibHHxe BA0Z npoTHBonojioxcHwe cropoHH paBHbi, a hmchho Z0 pasna 
BA, a BZ paBHa A0, to qeTwpexyrojibHHK BA0Z — napajuiejiorpaMM. 
CjieflOBaxejibHO, 6yflyT paBHu xpw yrjia E0Z, AAB h ZBK. Tax xax 3 xh yrjiu 
UCHxpajibHbie, xo cxarHBaeMwe hmh flyni noAo6Hbi. 3xo ayni EZ OKCueHxpa, 
AB TOMoaeHxpa h KZ anHUHKjia. CjieflOBaxeabHO, b o6ohx flBHxccHHHx CBCxmio 
B oflHo H xo xce BpcMH npHflex B Z H b bh^hmom abhxcohhh npoHflCx ox anorea 
OflHy H xy xce ayry AA ao^HaKaabHoro xpyra. B cooxbcxcxbhh c 3xhm 

227 npoHCXoflamaa ox nepaBHOMepHOCXH pasHOCXb b o6eHx ninoxeaax 6yflex oahoh 
H xoH xce, h6o Mbi AOxaaajiH, axo nojiyaaexca oana h xa xce paanocxb, a 
HMCHHO yroji AZ0 b ninoxeae c OKCucHxpoM h yroji BAZ b ranoxeae c 
shhuhkjiom; ohh 6yflyx paBHbiMH h naxpecx jiexcamHMH, xax xax no 
flOKaaaHHOMy Z0 6yflex napajuieabna BA. 

5Icho, axo xo xce caMoe 6yflex nojiyaaxbca h npH bccx Apynix paccxoaHHax, 
xax xax aexwpexyrojibHHx ©ABZ — Bceraa napajuicjiorpaMM, h [noaxoMy] 
axcucHxpHaecxHH xpyr 6yflex onHCUBaxbca caMUM cbcxhjiom npH ero abhxcchhh 
no SHHUHXjiy, eaiH, xoneano, b o6eHx rnnoxeaax cooxBCxcxByxjmHe oxHomcHHa 
6yflyx noflo6Hbi, a hx cocxaBjiaiomHC pasHw^^. Ho aaxce ccxh 6h ohh 6buiH 
xojibxo noaodniiiMH, ho hc paBHUMH no 
BCJiHaHHc, xo nojiyaHxca onaxb xo xe caMoe^*. 

3x0 MoxcHo o6i>acHHXb cxeayKapHM o6paaoM. 
riycxb xoaHo xax xce ABF — roMo- 

PCHXpHaeCXHH C MHpOM XpyX, HMCIOH^HH PCHXp 

A H flHaMCxp AAF, cocAHHaiou^HH Mccxa 
nepHxea h anorea CBCxaaa [pnc. 3.6]. Ilycxb 
annuHxji c uenxpoM B Ha HCxoxopyio ayiy 
AB oxcxoHX ox anorea A, a cbcxhuio b cbocm 
ABH xceHHH npoHflex ayry EZ, xoxopaa, xonea- 

228 HO, flOjixcHa 6bixb noflo6Ha ayre AB BOieacxBHC 
HaoxpOHHOCxH BoaBpantCHHH y o6ohx xpyroB. 
npoBCflCM coeflHHaK)n<He npaMbie ABE, BZ h 
AZ. 

A xo, axo yroji AAE Bceraa panen yrjiy 
ZBE H CBCXHJIO BHAHMO B HanpaBJieHHH AZ, 
npH axoii ranoxeae oacBnano. 

yxBepxcaax) xenepb, axo h b mnoxeae 
axcuenxpa [HeaaBHCHMO ox xoro], 6yflex axc- 
UCHxp 6oabnie vuiu Menbuie roMonenxpa ABF, 
ecjiH xoabxo npeanojioxcnxb noao6He cooxBexcxByxjmnx oxHOUienHii h naoxpoH- 
Hocxb BoaBpan^eHHH, cbcxhjio onaxb 6yflex bhahmo b xom xe nanpaBacHHH 
AZ. riocxpoHM 6ojibniHH ynoManyxoro [roMoneHxpa] axCuenxp H©, HMeK)mHH 
uenxp K Ha npaMOH AF, h Menbrnnii [axcnenxp] AM c uenxpoM N na xoh 
xe npaMOH [AF]. JI,ajiee, npoaojixcHB AMZ© h AAAH, npoaeaeM coeaHHaK)mHe 
npaMbie ©K h MN. Oocxojibxy xax AB oxHOCHxca x BZ, xax 6yaex oxHOCHXbca 

229 H ©K X KA, H MN X NA, a yroji BZA paacH yray MAN BCJieacxBHC 
napajuieabHOCXH AA h BZ, Bce xpn xpeyrojibHHxa [ZAB, A©K, AMN] 
paBHoyroabHbi h cxarHBacMbie nponopuHOHaabHbiMH cxoponaMH yrjiH BAZ, 
A©K H AMN pasHbi, xo, cjieaoBaxejibHo, npaMbie BA, ©K h MN napajuieabHH. 
TaxHM o6pa30M, h yraw AAB, AK© h ANM paBHbi. H nocxoabxy 3 xh yraH 
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B Kpyrax ueHxpajibHhie, to cxHinBaeMHe hmh Hyra AB, H0 h AM noflo6HH. 
CjieflOBaxejibHO, ne xojibKO anHUHKji npoxoflHx ayry AB, a CBcxmio ayry EZ 
B OflHHaKOBOe BpeMH, HO H HB OKCUCHTpaX CBCXHaO HpOHaCT ayXH H0 H 
AM B TO xce caMoe bpomb, a BOieacxBHe axoro oho Bceraa bh^hmo ho oahoh 
H TOH :«e npHMOH AMZ0. Ilo anHUHKjiy oho npHaex b xouxy Z, no 6oabmeMy 
aKCHCHTpy — B 0, a no MenbuieMy — b M. To *e caMoe 6yaeT HMCXb mccto 
h bo BCex apyxHX nojioxceHHax. 

K axoMy ao 6 aBjjaexca eme, hxo, Koraa b bhahmom aBH:KeHHH cbcthjio 
OKaahiBaexca Ha oaHnaxoBbix paccxoannax ox anorea h nepHxea, noaBjiaromeeca 
B o6ohx noao:KeHHax na-aa HepaBHOMepnocxH [aBHxcHHa] HepaB^HCXBO 6 yfleT 
OAHHM H xcM xe. Jl,eHCXBHxeabHO, OHHmeM coraacHO 
ranoxeae aKCuenxpa aKcueHxpHuecKHH xpyr ABFA c 
ueHxpoM E H npoxoaaiHHM nepea anoreft A flHaMexpoM 
AEF [pHC. 3.7 ], npHMeM nam raaa npeanoaaraexca 
HaxoaaiHHMca na axoM AHaMCxpe b xoaxe Z. BoabMCM 230 
aaxcM npoxoaainyio nepea Z KaKyio-HH 6 yab npaMyio 
BZA, npoBeacM coeaHHaroipHe aHHHH EB h EA. Toraa 
BHAHMbie nepeMeiHCHHa CBCxHa 6 yayx paBHH h [aHaMcx- 
pajibHo] npoxHBonojioxcHhi. Mhhmh oiOBaMH, yroa AZB 
ox anorea 6 yflex paaen yray FZA ox nepHrea, h 
HoaBaaiomaaca BcaeacxBHe HepaBHOMCpHOCxH [asHacenHa] 
paaHocxb 6 yaex oahoh h xoh ace b CHay paaencTBa npaMwx 
BE H EA H yraoB EBZ h EAZ. Tbkhm o 6 paaoM, b 
BHaHMbix nepcMeiaeHHax, x.e. b ayrax, aaxaioHeHHbix b 
yraax AZB h FZA, ayra ox anorea A 6 yaex 6 oabme 
aym, npoiiaeHHOH b paBHOMepnoM aBuaceHHM, a ayra ox 
nepHrea F 6 yaex Menbrne npoftaennoH b paBHOMepnoM 
aBHxeHHH Ha xy ace caMyio BeanaHny BCxaeacxBHe xoro, 
qxo yroa AEB 6 oabuie yraa AZB, a yroa FEA 

COOTBCXCTBCHHO MCHbUie FZA. 

B ninoxeae anHuuicaa, ecaH mu Taxace HaaepxHM 
roMoueHxpHMecKHH xpyr ABF c uenxpoM A h aHawexpoM 
AAF H anHUHxa EZH c uenxpoM A [pHC. 3.8], a aaxcM, 
B 3 aB KaKyK)-HH 6 yab npaMyio AHBZ, npoBcaeM coe- 
aHHHxeabHue auHHH AZ m AH, xo noayaaioiaaaca 
BcacacxBMC HcpaBHOMepHocxH pasHocxb — ayra AB — 6 yaex onaxb xoii ace 231 
caMoii B 060 MX noaoaccHHax, x.e. ecan CBexuao 6 yaex b Z naH b H. CBexHao 
6 yacx xaaaxbca hbm oaHHaxoBo oxcxoamHM no aoaHaxaabHOMy xpyry ox tohkh 
anorea, xoraa oho 6 yaex b Z, nan ox nepHrea, xoraa oho 6 yaex b H, xax 
xax npoiiacHHaa b bhahmom aBHacenuH ox anorea ayra coaepacHxca b yrae 
AZA (m6o 6 uao aoKaaano, axo ona aBaaexca h36uxkom paBHOMepHoro ABHaceHHa 
Haa npoMcxoaaiAMM HepaBHOMepnuM); xohho xax ace BHaHMaa ayra, HaaHHaio- 
inaacH B nepHree, coaepacHxca b yrae ZHA, h6o ona paana toh ace caMOH 
paaHOCXH pasHOMepHoro aBHacenna ox nepurea h cooxBexcxByiomero nepaBHo- 
McpHoro. Ho yroa AZA paaeH yray ZHA Bcaeacn’BHe paseHCTBa AZ h AH; 
xaKMM o6pa30M, oxcioaa onaxb noayaaexca, axo na xy ace caMyio paanocxb, 
x.e. Ha yroa AAH, cpeanee aBHacenHe y anorea 6 yaex 6 oabnie bhahmoix) 

(x.e. yroa EAZ 6oabuie yraa AZA), a y nepHrea cpeanee ABHacenne 6yaex 
MCHbuic xaxoro ace BHAHMoro, x.e. yroa HAA Menbrne yraa AHZ. 3xo h 232 
xpc6oBaaocb aoKaaaxb. 
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4. O BHaMMOM HcpaBeHCTBc flBMxeHMfl CojiHpa 

H3JIOJKHB BCe 3T0 yKaSaHHHM o6pa30M, MH ao;iXHH npeaBapHTCJIbHO 
3aHaTbca bhahmhm HepaBCHCTBOM aBHxeHHa CoJiHua. TaK KaK 3to HepaBCHCTBO 
aBjiaexca eaHHCTBCHHHM h BpcMa nepexoaa or Mccxa c HaHMCHbmHM aBHxeHHeM 
K Mecxy CO cpeaHHM aBHaccHHCM Bceraa 6ojibme, mcm spcMa nepexoaa ox MCCxa 
CO CpeflHHM aBHJKeHHCM K MCCXy C HaHdojIblQHM (MH HanUIH, axo BCe 3X0 
acHCXBHxejibHo corjiacyexca c Ha6jiioflaiomHMHCa aBjiCHHaMH), xo oho mojkcx 
6bixb noJiyacHo c noMoipbK) Kaxcfloii h 3 npHBcacHHHX ranoxea. B aacxHOCXH, 
ero MOJKHO noJiyaHXb npH noMomn ninoxeabi c ohhuhkjiom, ccjih Ha ay re 
nocaeanero oxoao anorea aBHXceHHe Coanua 6yaex coBcpmaxbca npoxHB 
nocaeaoBaxeabHocxH anaxoB aoaHaxa. Oanaxo duao 6h, noxcaayH, paayMnee 
npHBaeab k o^baCHCHHio mnoxeay c OKCuenxpoM, xax xax ona npome h xpe6yex 
xoabKo oaHoro, a ne aByx ubhxchhh^^. 

ripexcae Bcero nyxno HaiixH BeaHHHHy OKCuenxpHCHxexa coaneaHoro xpyra, 
HHHMM caoBaMH, onpeaBaHXb, xax paccxoanHC Mexcay uenxpaMH axcuenxpa h 
H axoaaiperoca b xoaxe namero Ha6aioaeHHa uenxpa aoaHaxaabHoro xpyra 

233 oxHoCHxca X paaHycy axcuenxpa. SaxcM, xaxoMy Mecxy 3oaHaxaabHoro xpyra 
cooxBexcxByex xoaxa anorea axcuenxpa. Bee axo xmaxeabHo noxaaaa FHnnapx. 
rioaoxcHB B oCHOBy BpeMa aBHxccHHa [CoaHua] ox Becennero paBHoaencxBHa 
ao aexHero coanpeBopoxa, pasHoe 941/2 anaM, a ox aexnero coanueBopoxa ao 
ocennero paBHoaencxBHa — 921/2 anaM, oh, Hcnoabaya xoabxo 3 xh aannHe, 
Hamea, axo aanna npaMoii Mexcay ynoManyxbiMH uenxpaMH coexaBaaex 
npHMepHO 1/24 paaHyca axcuenxpa h axo anorefi npeamecxByex xoaxe aexnero 
coaHueBopoxa npH6aH3HxeabH0 na 24 1/2 rpaayca, xaxHX bo bcom aoanaxaabnoM 
xpyre coaepxcHxca 360. Mm xaxxte Haman, axo npoaoaxcHxeabHOCXH ynoManyxHX 
aexBepxeft nepHoaa h BeaHaHHH yxasaHHbix oxHomeHHfi asaaioxca npn- 
6aH3HxeabHO xaxHMH *e h b Haexoamee BpeMa, xax axo oOnapyxcHBaexca, 
xaxHM o6pa30M, axo axcuenxp Coanua Bceraa coxpanaex xo xce caMoe noaoxcenne 
oxHOCHxeabHo xoaex coanueBopoxa h paBHoaeHCXBHH^®. Ognaxo axoOm ne npoiixH 
MHMO 3xoro exoab BaxcHoro MCCxa, ho paabacHHxb ero, onnpaacb na Hamn 
BHaHcaeHHa, mh xoxce aanHM BUBoa Bcero oxHocaiueroca x axcuenxpy, Hcxoaa 
H3 xex xce caMHx aanHHx naOaioaeHHH. A HMenno h 3 xoro, axo, xax mh 
cxaaaaH, BpeMa ox Becennero paBHoaencxBHa ao aexnero coanueBopoxa pasno 
941/2 anaM, a ox aexnero coanueBopoxa ao ocennero paBHoaencxBHa — 921/2 

234 anaM. B,eHCXBHxeabHO, npn homouih xoaneiimHX naOaroaenHH paBnoaencxBHH h 
aexHero coanueexoanna, nponaBeaennHX hhmh b 463 roay nocae CMepxH 
Aaexcanapa, mh noayanaH xoanaecxBO aneii, Bnoane coraacnoe c yxaaannHM. 
flencxBHxeabHO, nocxoabxy, xax mh cxaaaan, ocennee paBnoaencxBHe HMeao 
Meexo 9-ro Axnpa nocae Boexoaa Coanua^', a Becennee — 7-ro riaxoHa nocae 
noayana^^, cooxBexcxByioniHH npoMexcyxox [Mexcay hhmh] noayaaexca pbbhhm 
1781/4 anaM. JlexnHH ace coanueBopox npoH3omea b nonb c 11-ro na 12-e 
Mecope, nocae noaynoaH^^. Tax xax yxaaannHH npoMexcyxox [BpeMenn], x.e. 
ox BeceHHero paBHoaencxBna ao aexnero coanueBopoxa, coaepxcHx 941/2 ana, 
xo ana npoMexcyxxa BpeMenn ox aexnero coanueBopoxa ao caeayroujero 3a hhm 
oceHHero paBHoaencxBHa ocxaexca npH6aH3HxeabHo 921/2 ana^'*. 

riycxb ABTA — aoanaxaabHHH xpyr c uenxpoM E [pnc. 3.9]. IlpoBeaeM 
B neM aepea xohxh coaHueBopoxoB h paBnoaencxBHH aBa BaaHMHo nepnenanxy- 
aapnHx anaMexpa, AT h BA. IlpeanoaoacHM, nxo A — xoaxa Becennero 
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paBHoaeHCTBHa, a B — jiexHero coJiHueBopora h xaK aajiee no nopsAKy. To, 

VTO ueHxp OKCueHxpnnecKoro xpyra nonaaex Mexay npsMHMH EA h EB, acno 
H 3 xoro, axo nonyoKpyxHOCxn ABE cooxBcxcxByex apcMa, 6 oAbmee nonoBHHH 
roaa. BcjieacxBHC axoro oxpeaoK aKcuenxpa 6 yAex 6 onbme nonyoKpyxHOCxH; 
KBaapanxy AB cooxBCxcxByrox h 6 onbmee apcMa, n 6 onbmaa ayra aKCuenxpa, 23 s 
acM KBaapanxy BE. 

Ecjih 3X0 xaK, npeanojioxHM, axo xoaKa Z 6yaex uenxpoM 3KCueHxpa. 
npoBeacM aepea 06a nenxpa n anoren anaMCxp EZH h h 3 uenxpa Z 
npoH3BonbHbiM paanycoM onHmcM aKcueHxpnaecKHH conneanHH Kpyr 0KAM. 

SaxcM aepea Z npoBcacM napanjiean NHO — 
anaisiexpy AE n TIPS — anaMCxpy BA. Kpoiae 
xoro, npoBCacM nepnenanKynapH 0TY h 3 
0 na anawexp NHO n Ki>X h 3 K na TIPS. 
Tenepb, xaK KaK Connue, paBHOMcpno abh- 
acyn^eeca no OKpyxnocxH 0KAM, npoxoanx 
ayry 0K 3a 941/2 ana, a KA 3 a 921/2 ana 
H 3a 941/2 AHB paBHOMCpHHM aBHaCCHHeM 
npoABHraexca npH6aH3HxeabHO na 93;9 xaxnx 
rpaayca, kakhx b xpyre coaepxnxca 360, a 
3a 921/2 ana — na 91; 11 rpaayc, xo ayra 
0KA aoaacHa paBnaxbca 184;20 rpaaycaM. 
Bmccxc *e B3axMe ayrn N0 h AO, ocxaro- 
u^Hcca ox noayoKpyxHOCXH NHO, cocxaBaaiox 
4;20 rpaayca; ayra 0NY, pasnaa yaBoenHon 236 
0N, cocxaBHx 4;20 xaxnx xe rpaayca. TaKHM 
o6pa30M, cxarHBaioniaa ee npaMaa 0Y 6yaex 
paBHa npH6aH3HxeabHO 4;32 xaxHM aacxaM, Kaxnx b aHaMexpe OKCuenxpa 
coaepxHxca 120. IloaoBHHa npaMoii 0T hah ES 6yaex paBna 2; 16 xaKHM xe 
aacxaM. flaaee, xax xax Bca ayra ONITK cocxaBaaex 93;9 rpaayca, a 0N 
paBHa 2; 10 rpaaycaM, KBaapanx Nil — 90 rpaaycaM, xo ocxaiomaaca ayra 
IlK 6yaex coaepxaxb 0;59 rpaaycoB, a baboc Ooabmaa ee ayra KIIX paBHa 
1;58 rpaaycy. TaxHM oOpaaoM, cxaniBaioniaa ee npaMaa K‘I>X 6yaex paana 
2;4 xaxHM aacxaM, xaxHX b anaMCxpe SKCuenxpa coaepxHxca 120. lloaoBHHa 
xe KO HJiH ZH paBHa 1;2 aacxH. Ho aoxaaano, axo npaMaa EH coaepxHx 
2; 16 xaxHX xe aacxH. H xax xax cjioxenHHe hx KBaapaxw aarox KBaapax na 
EZ, xo 3xa nocjieanaa no aJinne 6yaex paanaxhca npHOnnanxeAbHo 2;29l/2 
xaKHM aacxaM, KaKHX b paanyce SKCuenxpa 6yaex 60. CneaoBaxeabHO, paanyc 
3KcneHxpHaecKoro Kpyra 6yaex npHOananxeabHo b aaaauaxb aexhipe paaa 6oabme 
paccxoaHHa Mexay uenxpaMH ynoManyxoro Kpyra h aoanaKajibHoro. 

Hajiee, nocKonbKy cor^acHO aoKaaaHHOMy EZ coaepxHx 2;29V2 aacxH, KaKHx 
B npaMOH ZH HMeexca 1;2, xo, snaaHx, npaMaa ZH 6 yaex coaepxaxb 237 

npH 6 AH 3 HxeAbHO 49;46 aaoxeii, KaKHX b ranoxenyae EZ 6 yaex 120. Cooxsex- 
cxByroniaa xe en ayra Kpyra, onncaHHoro okoao npaMoyroabHoro xpeyroabHHKa 
EZH, 6 yaex HMexb npH 6 aH 3 HxeAbHO 49 aaoxeii, KaKHx b Kpyre coaepxHxca 
360, H, cjieaoBaxeabHo, yroa ZEH 6 yaex paanaxaca 49 rpaaycaM, KaKHX b 
aayx npaMHX yrnax 6 yaex 360, hah 24;30 xbkhm, khkhx b aexHpex npaMHX 
yrAax coaepxHxca 360. Ho xaK Kax 3xox yroA naxoanxca y nenxpa 

aoanaKaAbHoro Kpyra, xo h ayra BH, na Koxopyro anoren H npeamecxayex 
xoHKe B aexHero coanneBopoxa, xoxe 6 yaex paana 24;30 rpaaycaM. HaKonen, 
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noCKOJibKy KBaflpaHTH 02 h 2N coaepxax KaxflHH no 90 rpaflycoB, ayrn 
OA H 0N paBHH Kaxaaa 2;10 rpaaycaM, a M2 cocraBjiaer 0;59 rpanycoB, 
ayra AM Oyaex HMCTb 86;51 rpaaycoB, a M© — 88;49 rpaaycoB. Ho 86;51 
rpaaycoB Coanne npoxoanr paBHOMepnbiM aBHacenneM aa 881/3 anen, a 88;49 
rpaaycoB npHOaHSHTeabno aa 901/8 aHCii. TaKHM oOpaaoM, Coanixe b BHanMOM 
aBHJKCHHH npoftaer ayry FA, aaicaionaioiayioca Mcxay occhhhm paBHoaeHCTBHCM 

238 H 3HMHHM COaHUCBOpOTOM, 3a 881/8 aHCH, & JS^Ty AA MCXay 3HMHHM 

coanueBopoTOM n BecenHHM paBHoaeHCTBHCM — npHOananTeabHo aa 901/8 aHCft. 
TaKHM oOpaaoM, HaaoaccHHoe naMH Bnoane coraacyexca c yxBepxaeHHaMH 
FHnnapxa^^. 

Ha ocHOBaHHH 3 XHX HHcaoBbix aaHHbix onpeaeaHM cnaaaaa, aCMy paana 
HanOoabmaa paanocxb Mcxcay paBHOMcpHUM h HcpaBHOMcpHHM aBHxceHHaMH h 
B KaKHX xoHKax 3X0 6y^eT hmoxb mccxo. 

Hycxb ABF — aKCneHxpHnecKHii Kpyr c uenxpoM A h npoBcaCHHHM aepea 
xoHKy anorea A anaMCxpoM AAF [pnc. 3.10]. Hycxb Ha hcm b xohkc E 6yaex 
acHxp aoanaKaabHoro Kpyra. Hoa npaMUM yraoM k 
AT npoBcacM EB h coeaHHHxeabHyio npaMyio AB. Tax 
KaK B paanyce AB coaepxHxca 60 aacxeft, KaxHx b 
paccxoaHHH AE Me*ay uCHxpaMH b cooxbcxcxbhh c 
oxHomeHHeM 24 k 1 coaepxcHXca 2;30, xo, aHaanx, 
npaMaa AE 6yaex coaep*axb npH6aH3HxeabHO 5 xaxHX 
aacxeH, KaxHx b ranoxcHyae coaepxcHxca 120, h 
nocxpoCHHaa na HCii ayra — npH6aH3HxeabHO 4;46 xaKHX 
rpaayca, KaxHX b Kpyre, onncaHHOM OKoao npaMoyroab- 
Horo xpeyroabHHKa BAE, coaepxcHxca 360. TaKHM 
oOpaaoM, yroa ABE, cooxaexcxByiomHH caMoii 6oabmoH 

239 paaHocxH BcaeacxBHC HepaBHOMepnocxH, coaep*Hx 4; 46 
rpaayca, KaxHX b aayx npaMHX yraax 360, nan 2;23 
xaKHX, KaKHX 360 b MCxupex npaMUX yraax. HpaMon 
yroa BEA hmccx 90 xaKHx *e rpaaycoB, h, caeaoBa- 
xeabHO, yroa BAA, paBHHH cyMMC ynoMaHyxux (yraoB], 
paBCH 92; 23. H xax xax o6a 3 xh yraa naxoaaxca npn 
uCHxpax, a hmchho yroa BAA SKCueexpa, a BEA 
aoanaxaabHoro xpyra, xo HaHOoabmaa paaHocxb ox 
HcpaBHOMCpHOCxH cocxaBHx 2;23 rpaayca. Hxo xe 
KacaexcH ayr, Ha KoxopHx 3xo hmccx mccxo, xo b 
paBHOMCpHOM aBHJKCHHH HO 3KCUCHXpy ayca OyaCX paBHa 
92;23 rpaaycaM ox anorea, a b BHanMOM HcpaBHOMcpHOM 
aBHJKCHHH no 3oaHaKaabHOMy Kpyry — 90 rpaaycaM 
(nexBcpxH Kpyra), KaK mh yjKC noxasaan pancc. Ha 
BHmcHsaojKCHHoro xaKxc hcho, hxo Ha npoxHBOnoaoac- 
HOM noayxpyrc cpcancc BHaHMOC ncpcMCmCHHC h 
H anOoabmaa paaHOCxb ox HcpaBHOMcpnocxH 6yayx cooxBcxcxBoaaxb 270 
rpaaycaM, a b paBHOMCpHOM aBHJKCHHH no 3Kcu;cHxpy — 267;37 rpaaycaM^®. 

Hxo 6 bi noKaaaxb, xax xc xe caMuc HHcaoBuc xapaxxcpHcxHXH onpcaeaaroxca 
coraacHO ranoxcac c anHUHxaoM, earn bcc oxHomcHHa, xax mh cxaaaaH, 
ocxaioxca xcmh jkc, bobbmcm xpyr ABF c uCHxpoM A h anaMCxpoM AAF 
[pHC. 3.11], roMOucHxpHHCCKHH c KpyroM, npoxoaaniHM aepea ccpcaHHH aaaxoB 

240 aoanaxa, h anHuHKa EZH c nCHxpoM A. Ha ncHxpa A npoBcaCM xacaxcabHyro 
K anHUHKay npaMyro AZB h cocaHHHxeabnyio [npaMyro ] AZ. Toraa na 



Phc. 3.10 
E 



Phc. 3.11 
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[paccMOTpcHHa ] npaMoyrojibHoro xpeyrojibHinca AAZ tomho xaK xe cjieflyex, 
axo AA 6yaex b aBafluaxb aexHpe paaa 6ojibme AZ. TaKHM o6pa30M, kbkhx 
aacxen b ranoxcHyae AA HMcexca 120, xaxHX b AZ oxaxexca 5, h nocxpocHHaa 
Ha HCH ayra coaepxHX 4; 46 xaxHX rpaayca, xaxHx onHcaHHHH oxoao 
npaMoyroabHoro xpeyroabHHKa AAZ xpyr coaepxHx 360. H, cjieaoBaxeabHO, 
yroa AAZ paaen 4; 46 xaxHM rpaaycaM, xaKHx b gByx npaMHX coaepxHxca 
360, HJiH 2;23 xaxHM, xaxHx 360 6yflex b aexHpex npaMbix yraax. 
CaeaoBaxejibHO, HaH6oabinaa paanocxb ox HcpaBHOMcpHocxH, x.e. ayra AB, b 
3X0M cjiyaae xaxxe paBna 2;23 rpaaycaM. .^yra HcpaBHOMepHoro aBHxcHHa, 
saxaroacHHaa b npaMOM yrae AZA, paBna 90 rpaaycaia, a ayra paBHOMepHoro 
aBHxcHHa, aaKjiroaeHHaa b yrae EAZ, xaxxe coaepxHx 92;23 rpaayca. 

5. 06 onpeaeaeHMM SHaaeHMH HepaseHCXsa aJifl pasanaHUx noaoxeHMH 

Hxo6h noayaHXb BOSMOXHOcxb onpeaeaaxb HepaBHOMCpHHe aBHXCHHa b 
paaaHaHHx Mecxax [coaHcaHoii op6HXhi], noxaxeM, xax b o6eHX ninoxeaax no 
aaaaHHoii oaHofl na ynoManyxbix ayr onpeaeanxb h bcc ocxajtbHHe^^. 

riycxb CHaaaaa xpyr ABF 6yaex roMOuCHxpHaeH soanaKaabHOMy h HMcex 
pcHxp B A, a EZH — OKCuenxp c ucHxpoM b 0 n EA0AH — anaMCxp, 
npoxoaHoaHH aepea o6a axn peHxpa h anoreft E 
[pHC. 3.12]. BaaB npoHSBoabHyio ayry EZ, npoBeaCM 
coeaHHaiomHe npaMue ZA h Z0. Tlycxb cnaaaaa aana 
ayra EZ, coaepxamaa, nanpHMep, 30 rpaaycoB. Opo- 
Beaa Z0, onycxHM na nee h3 A nepneHaHKyaap AK. 
Ecan ayra EZ npeanoaaraexca pasHofi 30 rpaaycain, 
xo yroa E0Z Han A0K 6yaex paaen 30 xaxHM 
rpaaycaM, 360 Koxopax cocxaaaaiox aexbipe npaMHx 
yraa, vum 60 xaxHM, 360 Koxopax cocxaaaaiox aaa 
npaMHx yraa. CaeaoBaxeabHO, nocxpoennaa aa AK ayra 
cocxaBHX 60 xaxHx rpaaycoB, xaxHx xpyr, onncaHHbiH 
oKoao npaMoyroabHoro xpeyroabHHxa A0K, coaepxHX 
360. Ayra *e, nocxpocHHaa na 0K, coaepxHx Hcao- 
cxaromne ao noayoxpyxHOCXH 120 rpaaycoB. CaeaoBa- 
xeabHo, cxaxHBaioiaHe hx npaMue coaepxax ana AK 60 
xaxHX aacxeii, kbkhx b ranoreHyae A0 120, a ana 0K — 103; 55 xaKne xe 
aacxH. TaKHM o6pa30M, ecaH npaMaa A0 paBHa 2;30 aacxaM, a paanyc Z0 — 
60, xo AK coaepxHx 1;15 xaKyio aacxb, 0K — 2; 10, a BCa K0Z — 62; 10. 
H xaK KaK KBaapaxH na hhx, bmccxc Bsaxbie, aaiox xBaapax Ha ZA, xo 
ranoxenyaa ZA 6yaex paana npH6aH3HxeabHo 62; 11 xaxHM xe aacxaM. H, 
caeaoBaxeabHO, ecan npHHaxb ZA 3a 120 Hacrreii, xo npaMaa AK 6yaex HMexb 
2;25 xaKHx aacxH, a nocxpocHHaa na hch ayra — 2; 18 aacxH, xaxHX onHcaHHHH 
OKoao npaMoyroabHoro xpeyroabHHica ZAK Kpyr coaepxHx 360. Thkhm o6pa30M, 
yroa AZK 6yaex paaen 2; 18 rpaaycaM, 360 Koxopax cocxaaaarox aBa npaMHx 
yraa, h 1;9 xaxoMy rpaaycy, 360 Koxopiax cooxaexcxByrox nexaipcM npaMHM 
yraaM. TaKoaa paanocxb acaeacxBHC HcpaBHOMcpHocxH. Ho yroa E0Z paacH 
30 xaKHM aacxaM. CaeaoBaxeabHO, noaynaioniHHCH a ocxaxKe yroa AAB, x.e. 
ayra AB 3oaHaKaabHoro Kpyra, paacH 28;51 rpaaycaM. 

EcaH aaH KaKOH-HH6yab apyroil h3 oxhx yraoB [bmccxo yraa E0Z], xo 
MOXHO CHHxaxb H3BecxH£iMH H apyTHC. 3x0 cpasy xe acHo, ecaH na xom xe 
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MepTCxe [pHC. 3.13] h3 0 onycrHTb na ZA nepneHflHKy.aap 0A. Eoih 
npeano.aojKHM aaaaHHOH ayry AB soaHaKajibHoro Kpyra, x.e. yroa 0AA, to 
BCJieaCTBHe axoro 6yaex aaaaHO h oxHomcHHc A0 k 0A^*. Ecjih jkc aam 
oxHomcHHC A0 K 0Z, xo saaaHO h oxHomcHHC 0Z 
K 0A. BcjieacxBHC axoro 6yayT HaBecxHH h yroa 
0ZA, cooxBexcxByroiaHH pasHocxH BcaeacxBHe nepaBHO- 
McpHOCTH [aBHaccHHa], H yroa E0Z, x.e. ayra EZ 
aKCucHxpa. 

EcaH ace npeanoaoxHXb, axo aaaaaa paaHOCxb b 
peayabxaxe HepaBHOMCpHOCXH [aBHacCHHa ], x.e. yroa 
0ZA, xo noayaHxca h bcc ocxaabHoe b o6paxHOM 
nopaaKe, xaK KaK BcaeacxBHC axoro 6yaex HasecxHO 
OTHomcHHe 0Z k 0A, a oxHomcHne 0Z k 0A 6biao 
aaHo c caMoro aaaaaa. rioaxoMy 6yaex HasecxHO 
oxHomeHHe A0 k 0A, a Bcaeaca’BHC axoro h yroa 
0AA, x.e. ayra AB aoaHaKaabHoro Kpyra, a xaK*e 
yroa E0Z, x.e. ayra EZ aKCueaxpa. 

riycxb xenepb Kpyr ABF c ueaxpoM A a awaMCxpoM 
AAF [pac. 3.14] 6yaex roMOueaxpaaecKaM c npoxo- 
aHipBM aepea cepeaHHU aaaKOB aoaaaKa, a EZH0 c 
ueaxpoM B A — nocxpoeaHwii c codaioaeaHeM xex xe 
caMHX oxHomeHaa anauBKa [pac. 3.14]. Baas ayry 
EZ, npoBeaCM coeaHHBxeabHae npaMue ZBA a 
ripeanoaoxBM onaxb, axo ayra EZ cocxaBaaex xe *e 
caMHe 30 rpaaycoB, a npoBeaeia as Z k AE 
nepneaaBKyaHp IK. 

TaK KaK ayra EZ cocxaBaaex 30 rpaaycoB, xo yroa 
EAZ paaea 30 xbkbm rpaaycaM, 360 Koxopax aaiox 
aexHpe npaMHx yraa, a 60 xbkbm, 360 kotophx paBHH 
asyM npaMHM yraaM. Tbkbm oOpaaoM, ayra aa ZK 
6yaex paaaa 60 xaKBM aacxaM, Koxopax Kpyr, onacaa- 
Hhia OKoao npaMoyroabaoro xpeyroabaaKa AZK, co- 
aepxBx 360, a ayra aa AK — ocxaababiM 120 rpaaycaia, 
aeaocxaiomBM ao noayoKpyxaocxa. CaeaoBaxeabao, cxaraBaiomae ax npaMue 
6yayx paBaai: ZK — 60 xaxBM aacxaM, Kaxax anaMexp AZ coaepxax 120, a 
KA — 103;55 xaxBM xe aacxHM. TaxaM oOpasoM, ecaa ranoxeaysa AZ paaaa 
2;30, a paaayc AA — 60 aacxHM, xo npaMaa ZK 6yaex coaepxaxb 1;15 xaxyro 
aacxb, a KA — 2; 10 a bch KAA — 62; 10. H xax xax KBaapaxH aa aax, 
BMecxe BsaxHe, cocxaBaaiox KBaapax aa ZBA, xo aaaaa ZA 6yaex paaaa 62; 11 
xaKBM aacxHM, xaxax b ZK coaepxaxca 1;15. H, cjieaoBaxeabao, ecjia npaaaxb 
ranoxeayay AZ 3a 120 [aacxeii], xo npaMaa ZK Oyaex paaaa 2;25, a 
nocxpoeaaaa aa aea ayra — 2;18 rpaaycaM, Kaxax b xpyre, onacaaaoM OKoao 
npaMoyroabaoro xpeyroabaaKa AZK, 6yaex 360. TaxaM oOpaaoM, yroa ZAK 
6yaex paaea 2; 18 rpaaycaM, xaxax b aayx npaMux yraax coaepxaxca 360, 
aaa 1;9 rpaaycy, xaxax b aexbipex npaMux yraax 360. TaxoBa aJia ayra 
AB paaaocxb Bcaeacxaae aepaBaoMepaocxa. Ho yroa EAZ paaaaaca 30 xaxBM 
rpaaycaM; caeaOBaxeabao, ocxaioiaaaca yroa AZA, x.e. BaaaMaa ayra 
3oaaaKaabBoro xpyra, paaaa 28;51 rpaaycaM, axo Bnoaae coraacyexca c 
BeaaaBHOB, noayaeaHoa aa ocaoBe ranoxeaH axcueaxpa. 

noao6BO axoMy, ecaa aaa KaKoa-BaOyab apyroa yroa [bmccxo yraa EAZ], 
xo Moryx Ohxb noayaeHH a ocxaabBHe yraa, ecaa aa xom xe aepxexe onycxBM 
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Pmc. 3.15 


H 3 A Ha AZ nepneHflHKy.a5ip AA [pnc. 3.15]. Eoih mh bhobh BoabMCM BHflHMyK) 
flyry soaHaKajibHoro Kpyra, x.e. yrcwi AZA, to BcneacxBHe aroro 6yaeT aano 
P H OTHomcHHc ZA K AA, a xaK KaK c caMoro Hanajia 

aano oxHomcHHe ZA k AA, xo 6yflex gaHO h 
oxHomcHHc AA k AA. BcneacxBHC axoro aaHH h yro.a 
AAB, x.e. ayra AB, npeflcxaBjiaroipaa pasHOCXb, 
B03HHKaiomyio H3-3a HepaBHOMepHocxH, H yroa EAZ, 
x.e. ayra EZ anHuHKjia. Echh ace mh npeanoaoacHM 
saaaHHOH paaHocxb, npoHCxoaamyio ox HepaBHOMep- 
HocxH, x.e. yroa AAB, xo 6yaex H3BecxHO h oxHomeHHe 
AA K AA, H xaK kbk c caMoro Haaaaa 6buio aaaano 
oxHomeHHe AA k AZ, xo 6yaex H3BecxHO h oxHomeHHe 
AZ K AA, a BCJieacxBHe axoro onpeaeaaexca h yroa 246 
AZA, x.e. BHaHMaa ayra BoanaKa, h yroa EAZ, x.e. 
ayra EZ anHUHKaa. 

Tenepb Ha npHaeaennoM BHme aepxeace axc- 
peHxpHMecKoro Kpyra [pHC. 3.16] oxaoacHM ox nepHrea 
H aKcpenxpa ayry HZ, Koxopyro mh noaoacHM paBHOH 
xcM ace caMHM 30 rpaaycaM, npoBeaeM coeawHHxeab- 
HHe npaMHe AZB h Z© h h3 A onycxHM na 0Z 
nepnenaHKyaap AK. 

Tax KaK ayra ZH paana 30 rpaaycaM, xo yroa 
Z0H paBeH 30 xaKHM rpaaycaM, 360 Koxopnx 
cocxaaaaiox aexHpe npaMHX yraa, vum 60 xaxHM, 360 
KoxopHX cocxaBaaiox aaa npaMHX yraa. TaxHM 
o6pa30M, ayra na npaMoii AK paana 60 rpaaycaM, 
KaKHX Kpyr, onHcanHHH OKoao npaMoyroabHoro 
xpeyroabHHKa A0K, coaepxHx 360. flyra xe na 
K© paBHa ocxaabHHM 120 nacxaM noayoxpyxHocxH. 
CaeaoBaxeabHO, cxarnaaiomHe hx npaMHe 6yayT 
paBHH; AK — 60 xaxHM aacxaM, xaxHx anaMexp 
A0 coaepxHx 120, a K0 — 103;55 xaxHM xe aacxaM. 

H, caeaoaaxeabHO, ecan ranoxenyay A0 asaxb paaHOH 
2;30, a paanyc 0Z — 60, xo npanaa AK 6yaex paaaa 247 
1;15 xaKOH aacxH, 0K — 2; 10, a KZ — noayaa- 
lomHMCa B ocxaxKe 57;50 [aacxaM]. Tax xax BMecxe 
BsaxHe HX KBaapaxH aaiox xaaapax na AZ, xo aJiHHa 
nocaeaneii 6yaex paana npH6aH3HxeabHo 57;51 xaxHM 
nacxaM, xaxHX b AK coaepxHXca 1;15. H, SHaanx, 
ecan ranoxenyaa AZ paana 120, xo AK 6yaex paaaa 
2;34 xaKHM xe aacxaM^^; nocxpoennaa na nen ayra 
cocxaBHX 2;27 rpaayca, xaxnx b xpyre, onHcannoM 
OKoao npaMoyroabHoro xpeyroabHHKa AZK, coaep- 
XHXCH 360. TaKHM o6paaoM, yroa AZK 6yaex paaen 
2;27 xaKHM rpaaycaM, xaxnx a aayx npsMHx yraax 
coaepxHxca 360, h npHOananxeabHo 1;14 rpaaycy, 
KaKHX B nexHpex npaMHx yraax 6yaex 360. Taxoaa 
6yaex aeanaHHa paanocxH acaeacrane nepaanoMep- 
HocxH. H xaK KaK no npeanoaoxennio [paccMaxpnaaeMHH ] yroa paaen 30 
xaKHM rpaaycaM, xo aecb yroa BAE, x.e. ayra EB, paaen 31; 14 rpaaycy. 
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Ha Tex xe ocHOBaHHsx [pnc. 3.17], eoiH npoaojixHXb npaMyio. BA h 
onycTHTb Ha Hee nepnenaHKyaap ©A, moxho b cayaae aaaaHHOH ayra FB 
248 3 oaHaKaabHoro xpyra, r.e. no yray 0AA, CHHxaTb aaaaHHbiM h oxHomcHHe 
A0 M ©A, Ho xaK KaK c caMoro nanajia 6huio aano oxHomeHne A0 k 0Z, 
xo 6yaex HSBecxHO h oxHomenHc Z© k ©A. BcaeacxBHe axoro mh 6 yaeM HMexb 
aaHHbiMH: yroa ©ZA, x.e. paaHOCxb BcaeacxBHe HepaBHOMepHocxH, h yroa 
Z0A, x.e. ayry HZ aKcueHxpa. Ecan ace aaaaxb yroa ©ZA — pasHOCxb 
BcaeacxBHe nepaBHOMepHocxH, — to CHOBa BcaeacxBHe xoro ace 6yaex aaaano 
n oxHoineHHe Z© k 0A, a npn saaaHHOM c caMoro Haaaaa oxHomeHHH Z© 
K A© 6yaex HSBecxHO h oxHomenHe A© k ©A. BcaeacxBHe axoro 6yayx aaaaHH 
yroa ©AA nan ayra FB soaHaKaabHoro xpyra h yroa Z©H naH ayra HZ 
aKCueHxpa. 

TaKHM ace o6pa30M na npHaeacHHOM Buuie nepxeace roMOueHxpHnecKoro 
xpyra c annuHKaoM [pHC. 3.18] oxaoacHM ox nepHxea © ayry ©H xoace b 30 
rpaaycoB, npoBeaeM coeanHHxeabHbie npaMwe AH h AHB h onycxHM h3 H Ha 
AA nepneHaHKyaap HK. Tax xax ayra ©H onaxb panna 30 rpaaycaM, xo yroa 
©AH paaeH 30 xaxHM rpaaycaM, 360 Koxopwx cocxaBaaiox nexape npaMbix 
24 <j yraa, nan 60 xaxHM, xaKHX 360 cocxaBaarox aaa 
npaMbix yraa. TaxHM o6pa30M, ayra naa npaMoft 
HK paBHa 60 rpaaycaM, KaxHX xpyr, onncaHHbiH OKoao 
npaMoyroabHoro xpeyroabHHKa HKA, coaep*HT 360, 
a ayra naa AK paana ocxaabHHM 120 rpaaycaM 
[aonoanaiomHM ] ao noayoKpyacHOCXH. M, caeaoBaxeab- 
HO, H3 cxarHBaKDiuHX 3XM ayrn npaMbix HK coaepxHX 
60 aacxeH, xaKHx b mnoreHyae AH 120, a AK 
coaepxcHx 103;55 xaKHe *e aacxH. H, caeaoBaxeabHO, 
ecaH noaoxcHxb npaMyro AH paBHoii 2;30 aacxaM, a 
paaHyc AA — 60, xo HK 6yaex coaepjxaxb 1;15 xaxyio 
aacxb, AK — 2;10, a KA — ocxaabHbie 57;50. H xax 
xax KBaapaxbi na hhx, BMecxe Baaxbie, aaiox xaaapax 
Ha AH, xo aJiHHa nocaeaHeii 6yaex .paana npn- 
6aH3HxeabHO 57;51 aacxaM, xaxHx b npaMOii KH 6biao 
1;15. H, caeaoBaxeabHO, ecan ranoxenyaa AH paana 
120 aacxaM, xo b npaMOH HK xaxHx aacxeH 6yaex 
2;34, a b nocxpoennoH na neft ayre — 2;27 rpaayca, 
xaxHx onMcaHHhiii OKoao AHK xpyr HMeex 360. TaxHM 
250 o6pa30M, yroa HAK paaen 2;27 rpaaycaM, xaxHx b 
aayx np»Mbix yraax 360, nan npHOananxeabHo 1;14 
rpaaycy, xaxHx 360 b nexupex npaMbix yraax. 

CaeaoBaxeabHO, xaKyio HMenno BeannHHy 6yaex HMexb 
oOycaoaaeHHaa HcpaBHOMepHOCxbio paancxrrb, x.e. ayra 
AB. M xax Kax no npeanoaoxcennio yroa KAH 
coacpxcHX 30 xaxHx ace rpaaycoB, xo, ananHx, necb 
yroa BHA, xoxopHH coaepxcHx BHaHMyio ayry Boanaxa, 

6yaex paBHaxbca 31; 14 rpaaycy. 3xo anoane coraacy- 
exca c HHcaoBHMH aaHHbiMH, noayaeHHbiMH na ocHOae 
THnoxeaH axcueHxpa. 

Ha xoM xce oCHoaanHH, ecan mh npoaeacM npaMyio 
AA, nepnenanxyaapHyio x AB [pnc. 3.19], xo no 
aaaaHHOH ayre aoanaxaabHoro xpyra, x.e. no yray 
AHA, onpeaeaHxca h oxHomenne HA x AA, a xax xax c caMoro Haaaaa 6biao 
aano H oxHomeHHe HA x AA, xo 6yaex aaaano h oxHOineHHe AA x AA. 



r 

Pmc. 3.18 



Pmc. 3.19 



98 


111.6. Tadmiufl cojihshhou anoMajiuu 


BcjieacTBHC xe axoro 6yaeT HaBecxen yro;i AAB, x.e. ayra AB, cooTBexcTByromaa 
o6ycjiOBaeHHOH HepaBCHCTBOM pasHocra, h yroji 0AH, x.e. ayra 0H anHUHicaa. 
Ecjih xe MH aaaaaHM ayry AB paanocxH, o6ycaoBaeHHOH HepaBCHCXBOM, x.e. 
yroa AAB, xo CHOBa BcaeacxBHC axoro xaKHM xe o6pa30M oKaxexca aaaaHO h 
oxHomCHHe AA k AA. A xax xax oxHomCHHC AA k AH 6ijuio aano c caMoro 
Haaajia, xo 6yaex aaaaao h oxHomeHHe HA k AA. BcaeacxBHe xe axoro 6yayx 
HSBCCXHH yroa AHA, x.e. cooxBexcxByioiaaa ayra soanaKaabHoro Kpyra, h yroa 
0AH, x.e. ayra 0H anHUHKaa. TaKHM o6pa30M, aoKa3aHO Bce, axo mh 
co6HpaaHCb aoKa3axb. 

PaccMoxpeHHHe BHme xeopeMM no3Boaaiox caMHMH pa3aHaHHMH cnoco6aMH 
nocxpoHXb xa6aHUH cooxaexcxByiomHX ayr aaa BbiaeaeHHa o6ycaoBaeHHHX 
HepaBHOMepHOCxbK) BnaHMHx aBHxeHHH, HO MH jjjia 6oabinero yao6cxBa 
noayaeHHa BeaHHHH ypaBHeHHa aaa npoH3BoabHHx noaoxeHHH coaaH Haaaya- 
ineH xa6aHuy, b Koxopofl ayra paBHOMepHoro aBHxeHHa conocxaBaaroxca c 
o6ycaoBaeHHHMH nepaBHOMepHocxbio pasHocxaMH. 3xo cooxBexcxByex h caMHM 
ranoxeaaM, h HaH6oaee npocxo h yaoronpHMeHHMO aJia BHaHcaeHHa b xaxaoM 
oxaeabHOM cayaae. HoaxoMy, caeaya nepBHM, aoaeaeHHHM HaMH ao ancaoBHX 
peayabxaxoB xeopexHaecKHM paccyxaeHHaM aaa aacxHHx SHaaeHHH ayr, mh 
BH aHcanaH reoMexpHaecKH coBepmeHHO xax xe, xax h 6Hao noxaaaHO BHine, 
aaa KaxaoH ayra paBHOMepaoro aBaxenaa Heo6xoaHMyio nonpaBxy na 
HepaBHOMepHOCxb. Kax ojia Coanua, xax h aJia ocxaabHHx CBexaa, KBaapaHXH, 
npHaeraiomne k anoreaM, mh aeaHM Ha 15 aacxefi, xax axo npH6aBKa a.'ia 
HHX aaCTCa aepea 6 rpaaycoB. Knaapaaru xe, npHaeraiomne k nepareaM, mh 
aeaHM na 30 aacxeii, xax axo a^ia hhx npHOaBKH aaioxca aepea 3 rpaayca, 
nocKoabxy aaa nepHreea pasHOCXH BeanaHH nonpasoK na nepaBHOM^HOcxb, 
Koxopne caeayex npnOaBaaxb k ayraM paBHOMepaoro aBaxeaaa, 6yayx ooabme, 
aeM a.aa anoreea. 

TaOaauy aepaBeacxBa Coaaua mh onaxb pacnoaoxaM b 45 cxpoxax a xpex 
cxoa6uax. Ha hhx aaa nepanx coaepxax aacaa, cooxBCxcxByiomHe 360 rpaaycan 
paBHOMepaoro aanxeaHa. Hepane 15 cxpox oxBaxHBaiox aaa KBaapaaxa, 
npaaeraiomHx k anorero, a ocxaabHHe 30 oxHocaxca k nepHreio. TpexHii xe 
cxoaOeu a/ia xaxaoro HHcaeanoro snaaeaHa ayra paBHOMepaoro aanxeana aaex 
HHcao npHOaaaaeMHX rpaaycoB npocxa4)epe3a, oOycaoBaeaaoro aepaBHOMep- 
HocxbK). H xa6aHua axa xaxoBa^. 

6. TaOaaua coaHeMHoiii aaoMaaHH 
Cm. c. 99 

7. 06 anoxe cpeaaero aBaxeana Coaaua 

Zlaa onpeaeaeaHa b xaxaoM MacxaoM cayaae noaoxeaaa Coaaua aaM 
ocxaexca ycxaaoBHXb aaaajibayio anoxy ero paBHOMepaoro aBaxeana. CooxBex- 
cxByromee onpeaeaeaae mh caeaajia Kax a^ia Coaaua, xax a ajia apyrax CBexaa 
BOoOa^e, onapaacb aa caeaaaaHe humh TOHaeamae aaOaroaeaaa a Bocxoaa b 
ycxaaoBaeHHH axax anox npa noMoa^a aaaaeaaHx BHme cpeaaax aBaxeana 
Biuioxb ao aaaajia uapcxBOBaaaa HaOoaaccapa. Haannaa c axoro BpeMeaa mh 
HMeeM 6oabmoe aacao apcBanx aaOmoaOHaa, coxpaaHBmaxca a ao cax 
nop^*. 

Hxax, nycxb ABC [pac, 3.20 ] 6yaex xpyroM, xoHueaxpaaaHM c npoxoaHa^HM 
aepea cepeanaH aaaxoB aoaaaxa a HMeioiuHM ueaxp b A, a EZH — 
axcueaxpaaecxaM xpyroM Coaaua c ueaxpoM 0. Hepea o6a ynoMsayxHx ueaxpa 
a anorea E npoaeaea anaMexp EAHE. IlpeanoaoxHM, axo xoaxa B 



111.7. 06 anoxe cpednedo dauxenua CojiHufi. 


soflHaKajibHoro Kpyra cooTBexcTByer occHHCMy paB- 
HOaCHCTBHK). npOBCflCM COeflHHHT&nbHHC npflMHC 
BZA H Z0 H H3 TOHKH 0 onycTHM nepncHflHKyjiap 
0K Ha npoaojixcHHe ZA. 

TaK KaK TOHKa B oceHHcro paBHoacHCTBHa 
cooTBexcTByex Haaajiy KjiemHeii, a nepHreii r 
HaxoflHxca Ha 51/2 rpaAycax Cxpejibua, xo ayra BF 
6yflex, cjieaoBaxeabHO, paana 65;30 rpaaycaM. Sna- 
HHx, yroa BAF hjih 0AK 6yaex HMexb 65;30 rpa- 
aycoB, 360 KoxopHX cocxaBaaiox nexupe npaMUX yr- 
aa, Han 131 xaxHX, 360 KoxopHX paanaioxca aayM 
npaMbiM yraaM. TaxHM oOpaaoM, ayra na npaMOH 
0K 6yaex paana 131 rpaaycy, KaxHX b xpyre,^ ohh- 
caHHOM OKoao npaMoyroabHoro xpeyroabHHxa A0K, 
HMcexca 360. CxainBaioiaaa ace axy ayry npainaa 
0K 6yaex HMexb 109; 12 aaoxeii, xaxHX b anaMexpe 
A0 6yaex 120. CaeaoaaxeabHo, ecan npaMaa A0 
paana 5, a ranoxenyaa Z0 — 120, xo 0K 6yaex 
paana 4; 33 xaxHM MacxaM, a nocxpoennaa na hch 
ayra paana 4; 20 rpaaycaM, xaxHX b onHcannoM OKoao 
npHMoyroabHoro xpeyroabHHxa 0ZK xpyre 360. 
TaxHM o6pa30M, yroa 0ZK 6yaex paseH 4;20 
rpaaycaM, KaxHx b asyx npaMHx yraax HMcexca 360, 
Han 2; 10 xaxHM, xaxHx 360 6yaex b aexhipex npaMbix 
yraax. Ho yroa BAF 6bia paaen 65;30 raxHM *6 
rpaaycaM h, caeaoaaxeabHO, ocxaiomHiica yroa Z0H 
(HaH ayra ZH aKCuenxpa) 6yaex paBCH 63;20 
rpaaycaM. CaeaoBaxeabHO, Koraa Coanue naxoaHxca 
B XOHKC OCCHHCrO paBHOaeHCXBHa, xo OHO B CpeaHCM 

aBHxceHHH Ha 63;20 rpaayca npeamecxByex nepHreio, 
x.e. 51/2 rpaaycaM Cxpeabua. Ox anorea ace, x.e. ox 
51/2 rpaaycoB BaHSHeuoB, oho b cboom cpeancM 
aBHJKCHHH 6yaex oxcxoaxb na 116;40 rpaaycoa b 
H anpaaaeHHH nocaeaoBaxeabHcxrxH snaxoa soanaxa^^. 

riocae 3XHX xeopexHaecKHx cooOpaacenHH 6yaex 
acHO, Hxo ecaH b nepBHx naOaioaeHHbix naMH 
paBHoaCHcxBHax oaHo H3 ycxaHOBaeHHHx c nanBoab- 
mefi xoHHOcxbK), a HMeHHO ocennee, npoHsoniao b 17 
roay Aapnana, 7-ro HHCxaa emnexcKoro Mecaua Axnp, 
npH6aH3HxeabHO aepea 2 paBHoaencxseHniax aaca 
nocae noayana^^, xo b axo speMa Coanue b cpeancM 
aBHJKCHHH oxcxoaao ox anorea no axcneHxpy na 
116;40 rpaaycoB b HanpaaaeHHH nocaeaoBaxeabHocxn 
3HaKOB aoanaxa. Ho ox Hanaaa uapcxBOBanHa Ha6o- 
Haccapa ao CMepxH AaexcaHapa npomao 424 ern- 
nexcKHx roaa. Ox CMepxH xe AaeKcanapa ao Haaaaa 
uapcxBoaaHHa ABrycxa nponiao 294 roaa, ox nepaoro 
xe roaa ABrycxa, Koxopaift no enmexcKOMy cnexy 
HaaHHaexca b noaaenb 1-ro Toxa (xax xax mh 
oxcHHXHBaeM anoxH ox noayana), ao aayx paBHoaen- 
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CTBCHHHX qacoB nocjie nojiyflHa 7-ro Arapa 17 rofla 
AapnaHa npomea 161 roa, 66 flHeii h 2 paBHoaeHcr- 
bchhux aaca. CjieaoBaTejibHO, ox nepaoro roaa Ha6o- 
Haccapa — no ernnexCKOMy cnexy ox noayana 1-ro 
Toxa — flo BpeMCHH ynOManyxoro ocennero paano- 
aencxBHa npoiiuio 879 ernnexcKHX rogoa, 66 anen h 
2 paBHoaencxaeHHHx aaca^'*. Ho a xeacHne axoro 
apeMCHH Coanue a cpeanCM aBHacennH npoiiaex, ecan 
ox6pocHXb noanue o&poxH, npH6aH3HxeabHO 211;25 
rpaaycoB*^. Tenepb, ecan k 116;40 rpaaycaM paccxo- 
anna Coanua ox anorea axcuenxpa a ynoManyxoM 257 
occHHCM paaHoaeHcxBHH MH npH6aBHM 360 rpaaycoB 
oanoro KpyroBoro o6opoxa n h 3 noayacHHOro anaxcM 
211;25 rpaaycoB, cooxaexcxayromHx yKa3aHHOMy npo- 
Mcxcyxxy apeMCHH, xo njia nanaabHOH anoxn cpeanero 
aanxccHHa Coanua a nepahiH roa HaOonaccapa, no ernnexcKOMy caexy — a 
noaaenb 1-ro Toxa mh noayanM a cpeanCM aBnacennH paccxoanne Coanua ox 
anorea, paanoe 265; 15 rpaaycam; paccxoanne *e a cpeancM aanacennH paanaaocb 
0;45 rpaaycoB Ph6 ^^. 

8. O BbiHHcaennH noaoxenna Coanua 

Tenepb, ecan mm aaxoxHM yanaxb noaoxenne Coanua a Kaxon-anOo 
HCcaeayeMHH MOMenx apeMCnn, xo a xaOanue cpeanero aBHxenna nmeM apeMa, 
npomeamee ox' BHmeyKaaannoft nanaabnon anoxn ao paccMaxpnaaeMoro naca 
no aaeKcanapnncKOMy apeMcnn, Cxoamne paaOM c cooxaexcxayiomHM ancaoM 
rpaaycH mh npnOaaaaeM k 265; 15 rpaaycaM naaaabnoro paccxoanna, n ocxaxox 
nocae oxOpacHaanna h 3 noaynennoro ueaux xpyroBHX o6opoxoB mh oxcanxH- 
BaeM ox 5;30 rpaaycoa Bananeuoa a nanpaaaenHn nocaeaoaaxeabHOCxn anaxoa 
aoanaxa. B xoaxe, xyaa nonaaex noaynennoe qncao, 6yaex cpeanee noaoxenne 
Coanua. 3axeM xo xe caMoe qncao, x.e. paccxoanne ox anorea ao cpeanero 
noaoxenna, nmeM no xaOanue ypaanenna; cooxaexcxayioiuee axoMy qncay a 
xpexbCM cxoa6ue xoanqecxao rpaaycoa anqnxaeM H3 cpeanero noaoxenna, ecan 
H3o6paxaioiuee ero qncao cxonx a nepaoM cxoa6ue, x.e. ne npeaocxoanx 180 
rpaaycoa, n npnOaaaacM ero k cpeanCMy noaoxennio, ecan cooxaexcxayroiuee 
eMy qncao cxonx ao axopoM cxoa6ue, x.e. npeaHmaex 180 rpaaycoa. TaxnM 
o6pa30M onpeaeaaexca xonnoe ananMoe noaoxenne Coanua^^. 

9. O nepaaencxae cyxoK 

Box npnMepno xo, qxo Moxno CKasaxb o asnxennn oanoro xoaaxo Coanua. 

K axoMy caeaoaaao 6h xpaxKO aoOaanxb neo6xoanMHe npeaaapnxeabnne 
caeaenna o nepaaencxae cyxox, xax nax ao bccm npeanaymeM mh npocxo 
npeanoaaraan, qxo a xaxaoM cayqae paanne npnpau^enna cpeannx aanxenna 
nponcxoaax 3 a paanne npoMex)Txn apcMenn, xax 6yaxo 6h ace cyxxn nnean 
oannaxoayro npoaoaxnxeabnocxb. Moxno, oanaxo, ycMoxpexb, qxo aeao o&xonx 
ne xax. /lencxanxeabno, xax xax xpyroaoe apaiuenne Mnpa coaepmaexca 
paanoMepno aoxpyr noarocoa paanoaencxaennoro xpyra, npnqeM nepnoa axoro 
Boaapaiuenna mh onpeaeaacM no qeMy-nn6yab oqenb saMexnoMy, a nnenno 
no Boaapaiuennio x ropnaonxy nan Mcpnanany, xo acno, qxo oann o6opox 
npeacxaaaaex aoaBpamenne aaaannon xoqxn paanoaencxaennoro xpyra ns 
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KaKoro-;iH6o Mccra ero nepeccHCHHa c ropHSOHTOM ann MepimnaHOM onsTb b 
3 T 0 *e caMoe mccto. CyxKH xe npescTaBJiaror co 6 oh npocro nepnoa 

259 BOSBpaipeHHa Cojinpa h 3 MCcra nepeceaeima c ropHaoHXOM ann MepHflHaHOM 
B TO xe caMoe mccto. BcjieacTBHC aroro cpcAHae cyxKH no.ayaaK)Tca o^HHaKOBOH 
aJIHTCJIbHOCTH, CCJIH CaHTaTb, aTO OHH npCflCTaBJiaKyr C 060 H npOflOJIXHTCJIbHOCTb 
OflHoro o^poxa paBHoaencTBCHHoro xpyra aa 360 bpcmchhhx rpaaycoB h eipe 
npH6;iH3HTejibHO na 0;59 bpcmchhhx rpaaycoB — na yroji, na Koxopbiii b 
paccMaxpHBacMOC BpcMa ncpcMCmacxca Co.nHn;c b cbocm cpc^HCM abhxchhh 
[no 30flHaKajibH0My xpyry]. Hcthhhumh xc (HCOflHHaxoBOH npoflonxHxeab- 
hocth) cyxxaMH mh HaabreacM BpcMa oahoto oOopoxa 360 bpcmchhhx rpaaycoB 
paBHOACHCXBCHHoro xpyra h cn^c HCKOxopoH Aym, kohcu; Koxopoii bocxoaht 
HJIH npOXOAHT acpc3 MCPHAHan OflHOBpCMCHHO C ConHHCM B HCpaBHOMCpHOM 
cro abhxchhh. 

Box 3xa AonojiHHXCAbHaa CBcpx 360 rpaaycoB Ayra paBHOACHCXBCHHOro xpyra 
6 yAex hco6xoahmo HCOAHHaxoBOH bcjicacxbhc bhahmofo HcpaBCHCXBa ABHXCHna 
ConHpa, a xaxxc bcjicacxbhc xoro, axo paBHHC oxpcaxH xpyra, npoxoAsmcro 
acpc3 CCpCAHHH 30AHaxajIbHHX C03BC3AHH, HC B OAHHaXOBHC BpCMCHa npOXOABX 
acpc3 ropH30HX ana acpca McpHAHaa. IlpaBAa, xaxAaa h3 3xhx npHaHH b 
xcacHHC OAHHX cyxox npoH3BOAHT HcaaMCXHyio paannay MCXAy cpcahhm h 
HCXHHHHM BpCMCHCM oOopOXa, HO OHa CXaHOBHXCa OaCHb aaMCXHOii, CCAH B3axb 
6 oAbincc xoAHaccxBO cyxox^*. 

HaH6oAbniaa BCAHanHa [cyMMapHOii] paanocxH [McxAy cpcahhm h hc- 
XHHHHM BpcMCHCM ] BCACACXBHC coAHcaHOTO HcpaBCHCXBa noAyaacxca B 
npoMCxyxxax npn ncpcxoAC CoAHua ox OAHoro Mccxa, rAe cro [ncxHHHaa] 

260 cxopocxb paBHacxca cpcAHCii cxopocxH, x APyroMy. IIoAyaacMHC xaxHM o6pa30M 
CyXXH B CyMMC OXAHaaiOXCa ox CpCAHHX npH6AH3HXeAbHO Ha 41/2>/4 bpcmchhhx 
rpaAyca, a McxAy co6oh — na baboc OoAbimiH npoMCxyxox 91/2 rpaAycoB, xax 
xax B noAyxpyrc, coAcpxaipcM anorcH, bhahmoc abhxchhc CoAHua oxcxacx 
ox cpcAHcro Ha 4i/2*/4 rpaAyca, a b oxpyxHOCXH c ncpHrccM na cxoAbxo xc 
oncpcxacx^^. HaH6oAbmaa xc [cyMMapnaa ] paanocxb [MCXAy cpcahhm h 

HCXHHHHM BpCMCHCM], oOyCAOBACHHaH HCpaBCHCXBOM BpCMCH BOCXOAOB HAH 
aaxoAOB paBHHX Ayr 30AHaxaAbHoro xpyra, nOAyaacxca b noAyoxpyxnocxax, 
OXrpaHHaHBaCMHX COAHUCBOpOXaMH. 

B,CHCXBHXCAbHO, nosxoMy BpcMCHA BocxoAH xaxAOH H3 3XHX noAyoxpyx- 
HOCTcii [30AHaxaAbHoro xpyra] oxAHaaroxca ox xcopcxHMccxHX 180 bpcmchhhx 
rpaAycoB paBHOMcpnoro abhxchhh na BCJiHanny paanocxH MCXAy HanOoAbinHM 
HAH HaHMCHbmHM AHCM H paBHOAeHCXBCHHHM, a MCXAy C 060 H — Ha BCAHHHHy 
pa3HOCXH MCXAy HanOoAbniHM h naHMCHbniHM ahcm hah Hoabio'^. 

BCACACXBHC xc HcpaBCHCXBa [BpCMCH] npH npOXOXACHHH [paBHHX Ayr 
30AHaxaAbHoro xpyra ] acpca McpHAnan HanDOAbmaa [cyMMapnaa ] paanocxb 
noAyaacxca na HHXcpaaAax, coAcpxaiAHx ABa anaxa aoAnaxa h hmckhahx c 
XaXOH-AH 6 o CTOpOHH XOaxy paBHOACHCXBHa HAH COAHHCBOpOXa. CyMMa [BpCMCH 
BOCxoAa B npaMOH c4)epc ] AByx xaxHx aaaxoB y xaxoft-AH 6 o xoaxH coAHpcBopoxa 
OTAHaacTca ox cpcAHcii BCAnannH npHOAnanxcAbHO na AV2 rpaAyca bpcmchh, 
no oxHomcHHK) xc xo BpcMCHH [iipoxoxAeHHa ] AByx xaxHx anaxoB y pabhoach- 
cxbchhhx Toacx paanocxb aoxoahx ao 9 bpcmchhhx rpaAycoB bcacacxbhc xoro, 
axo [npH npoxoxACHHH acpca mcphahah] oahh [aacxH aoAHaxaAbHoro xpyra] 

261 oTCTaxiT OT cpcAHHx cyxox, APyrHC xc npHMcpHO Ha Taxyx) xc BCAHanny hx 
oncpcxaioT^^ 

IIoaxoMy B [acxpoHOMHaccxoM] onpcACACHHH anox [cyxox] mh canxacM hx 
H aaaAO ox npoxoxACHna Coahha acpca mcphahah, a hc ox cro BocxoAa hah 
aaxoAa, xax xax [b hocacahcm cayaac] ycMaxpHBacMaa na ropnaonxc paaHHpa 
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[MCJKAy CpCflHHM H HCTHHHUM BpCMeHeM] MOXCCT flOXOflHTb flO HCCKOJIbKHX 

<iacoB H He 6yfleT Bcaae oaHoii h toh xe, HSMCHaacb BCJieacxBHe pasHOCTH 
MCJKAy HanSoJIbinHM H HaHMCHbniHM AHaMH AJia paSHblX HaKJIOHOB ccJjcpH. Ha 
McpHAHaHC xe pasHOCTb 6yAeT oahoh h toh xe AJia bccx KJiHMaxoB h hc 
npcBHHiaex paanocxH BpeMen, ^o;Iy»IaK)^^eHca ox cojineaHoro HcpaBCHCXBa^^. 

HaH6o;ibniaa [cyMMapnaa] BejiHUBHa paanocxH [McxAy cpcahhm h hcxhhhhm 
BpcMCHCM] nojiyaaexca ox coeAHHCHHa oochx hphhhh: paanocxH ox HcpaBCHCXBa 
cojiHCHHoro ABHxcHHa H pasHOCXH BpeMen npH hpoxoxachhh aepea MepHAHan 
[paBHHX Ayr aoAHaKajibHoro xpyra ], h hmccx mccxo b xex aacxax aoAHaKajibHoro 
Kpyra, xac ynoMaHyxHC [MaKCHMajibHbie ] paanocxH npH6aB;iaioxca hjih 
BbmHxaroxca. Buanxaioxca ohh rjiaBHbiM o6pa30M na npoMCxyxKe ox cepcAHHH 
BoAOJiea ao [KOHpa] KneraHeii, npH6aB;iaK3xca ox CxopnHOHa ao cepcAHHH 
BoAOJiea. Ha xaxAoii h3 ynoMaHyxbix aacTeii aoAHaxajibHoro xpyra nojiyaaexca 
HaH6ojibniee npH6aB;ieHHe hjih y6aBJieHHe: ox cojiHeanoro HepaBCHCXBa — 
npH6;iH3Hxe;ibHO 3^3 rpaAyca, a ox paanocxH bpcmch npn hpoxoxachhh aepea 
MepHAHan — npH6jiH3Hxe;ibHO 43^3 rpaAyca^^. Thkhm o6pa30M, h3 BwnieyKa- 
aaHHOro coeAHHenna na KajKAOM h3 3xhx oxpeaxoB nojiyaaexca HaH6o;ibniaa 
paanocxb c paBHOMepnuM ABHxeHHCM b 81/3 bpcmchhwx rpaAycoB, hjih l/2V'i8 262 
aacxb aaca, a MCJKAy co6oh — baboc 6o;ibi»e, x.e. 163^3 bpcmchhwx rpaAycoB, 

HJIH 11/9 aac. Ecjih mh npenedpexeM xaKOii BejiHaHHoii npn Ha6jiiOAeHHH 
CojiHpa HJIH APyrnx cbcxha, xo 3to, noxajiyii, h hc npoH3BeAex aaMCXHoro 
BpcAa npn HCCJiCAOBaHHH npoHCxoAantHX c hhmh aBJiCHHH. Hxo xe xacaexca 
JlyHH, TO BCJiCACXBHe 6wcxpoxw ee Aanxenna axo Aaex yxe aaMCXHyio paanocxb, 
AOCXHraiomyio xpex naxwx oahoxo rpaAyca’^. 

TaKHM o6pa30M, ecjiH mw xoxhm npcAcxaBHXb KaKOH-HH6yAi> npoMcxyxoK 
BpCMCHH, BWpaXCHHWH B [HCXHHHHX ] CyXKBX (HOApaayMCBaiO — ox [HCXHHHOrO ] 

HOJiyAHa HAH HOAyHoan onaxb ao [hcxhhhoxo] nOAyAHa hah noAyHoan), b 
cpcAHHX [cyxKax], xo npejKAe Bcero onpeACJiHM AJia HaaaAbHoro h KOHeanoro 
MOMCHXOB saAaHHoro npoMCxyxKa bpcmchh b coAHcaHwx cyxxax, Ha xaxoM 
rpaAyce Kpyra, npoBCACHHOro aepea cepeAHHw aoAHaKaAbHwx co3Be3AHH, 
HaXOAHXCa CoAHpe H B CPCAHCM, H B HCpaBHOMCpHOM ABHXCHHaX. HoXOM A^aa 
HcpaBHOMcpHoro, x.e. bhahmoio abhxchhh, MW 6epeM paaHOcxb b rpaAycax 
MCJKAy nepBWM H BXOPWM BHAHMWMH HOAOXCHHaMH, BHOCHM CC B Xa6AHU;y 
bocxojkachhh npaMOH c4)epw h cmotphm, b oaho BpcMa c kbkhmh rpaAycaMH 263 
paBHOACHCTBCHHOro Kpyra npoxoAax aepea noAyACHHyio ahhhk) ynoManyxwe 
rpaAycw nepcMemcHHa b HcpaBHOMcpHOM abhxchhh. BaaB paaHOCXb HaHAOHHwx 
bpcmchhwx rpaAycoB h rpaAycoB cooTBCXCTByiomero nepcMcniCHHa b paBHOMcp- 
HOM abhxchhh, BwaHCAacM, Kaxyio aacxb paBHOAeHCXBCHHoro aaca cocxaBAaex 
paanocxb axnx bpcmchhwx rpaAycoB. Ecah ona oxaxexca 6oAbineH, acM Bpewa 
paBHOMepnoro abhxchhh, xo mw npH6aBAaeM ee k aaAaHHOMy ancAy cyxoK, 
ecAH xe MCHbineH, xo BwaHxacM h3 hcxo, h thkhm o6pa30M noAyaacM Bpewa, 
Bwpaxennoe b cpcahhx cyxxax. Hm, b aacxHocxH, mw h noAbaycMca npn 
onpeACACHHH cpcAHHX abhxchhh JlyHW, noMcniCHHWX B xa6AHu;ax. 

OacBHAHO, axo npoMCxyxoK bpcmchh, BwpaxcHHwii b cpcahhx cyxxax, 
MOXHO xaxxe nepcBccxH b hcxhhhwc, Ha6AiOAaeMwe b AeacxBHxcAbHOCXH, 
npoHaBCAa b o6paxHOM nopaAxe npH6aBAeHHe hah BwaHTanne BpeMennwx 
rpaAycoB, Bwpaxennwx b aacax^^. 

Bo Baaxyio naMH anoxy, x.e. b nepBwii roA HaSonaccapa, 1-ro ancaa 
ernnexcKoro Mccapa Tox, b hojiachb Coahhc b paBHOMcpnoM abhxchhh, xax 
MW yxaaaAH neMHOro Bwme, naxoAHAOCb na 0;45 rpaAycoB Pw6, b 
HcpaBHOMepnoM xe — npHMcpHO Ha 3;8 rpaAycax Pw6^^. 
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Khuzu IV 


1. Ha KaxHX Ha6;iiOAeHMflx cjicayer CTpoHTb TeopHio Jlynu 

H3-io*hb b npeflidflymcH KHHre Bce aBjieHHfl, saMcaaeMwe b gsHxceHHH 
CojiHua, Mhi HaannacM b ecrecTBCHHOH noaieflOBaTCJibHOCTH HayacHHC xeopHH 
JlyHu; npe*fle Bcero mh nojiaracM, axo b xaaecxBC HCxoaHwx aojixcHO 
nojibSOBaxbCa hc npocxo aiyaaftHUMH Ha6jiioAeHHaMH, ho a;ia nojiHoro 
npeacxaBJiCHHa 6paxb rjiaBHUM o6pa30M xe aoKa3axe;ibCXBa, Koxopue mox^ho 
nojiyHHxb He xojibko h 3 Ha6aioaeHHH b xeacHHe aocxaxoHHO 6o;ibinoro 
npoMCiKyxKa bpcmchh, ho b oco6eHHOcxH h 3 Ha6;iioaeHHii jiyHHwx saxMCHHii. 
ileHCxBHxejibHO, xojibKO H3 3XHX Ha6;iioAeHHH xoHHO onpeflejiaKJXca no^iox^enna 
JlyHM; B apyxHX *e nad/HoaeHHax, nojiyaaeMux hjih no npoxoacaennaM Jlynw 
no oxHOuieHHK) K HenoflBHxcHbiM 3Be3aaM, h;ih nocpeacxBOM HHCxpyMCHXOB, h;ih 
no cojiHeaHbiM 3axMeHHaM, moxcho oaeHb chjibho ouiH6HXbca boicacxbhc 
napaiiJiaKXHaeCKHx CMcmcHHii Jlynw*. Hxo *e xacaexca aacxHOcxeH, xo hx 
HC cneaoBaHHe yxce moxcho npoHSBOAHXb h na ocHOBaHHH flpyxHX Ha6niOfleHHH. 
flcHcxBHxcjibHO, HOCKonbKy paccxoaHHC, Ha KOxopoM ox ucHxpa SeivtaH HaxoAHxca 
c^epa JlyHbi, He Hacxonbxo Be.nHKO, axo6w no cpaBHeHHK) c hhm moxho 6wjio 
paccMaxpHBaxb ScMnio xax xoaxy, xax axo aejiaexca a.na soaHaKanbHoro xpyra, 
xo npaMyio, npoBeaeHHyio h 3 ucHxpa Scmjih, x.e. h 3 uenxpa xocoro xpyra, h 
npoflOJixaeMyw aepea nenxp Jlynw ao aeaenHM xpyra aepea cepeannw snaxoB 
3oaHaKa, no oxHOuienHio k Koxopowy onpeaeaaioxca HCXHHHwe no.ao%eHHa 
CBCXH.li, HHxaK Hcjibsa Bcer^a oxoxaecxB.naxb c Ha6.aioaaeMOH npaMoii, nayuieii 
ox KaKoro-HH6yab laecxa na scmhoh noBcpxnocxH, x.e. ox xohkh naxoxcaeHHa 
Ha6jiioaaxejia, aepea ucHxp JlyHw, no oxHomennio k Koxopoii onpeaeaaioxca 
BHflMMbic no.noxeHHa. To.nbKO Koraa Jlyna naxoanxca npaMO naa ro.noBOH 
Ha6jnoaaxcjia, coBnaaaiox o6e axH npaMwe, hmchho ox uenxpa Scmjih h ox 
[xohkh] MCCxoHaxoxacHHa Ha6.aioaaxeaa, npoao.a^eHHwe aepea nenxp Jlynw 
ao 3oaHaKa. Ecjih xe Jlyna KaK-HH6yab oxKJionaexca ox Mccxa npaivio naa 
rojioBOH, xo ynoManyxwe npaMwe 6yayx HMexb pasHwe naicjiOHW, a BCJieacxBne 
axoro BHaHMoe aBuxenne ne 6yaex coBnaaaxb c hcxhhhwm, h npH pasnHHHWx 
no.noxeHHax rjiaaa Ha6nioaaxeaH nonoxeana [CBCxmi], Ha6nK)aeHHwe [no 
.riHHHH 1 H3 nCHxpa ScM^H, 6yayx oxnnaaxbca ox HSMepennwx c noBcpxHOCXH 
3 cmjih nponopuHOHaabHO BCJinaHHaM yrjiOB naiuiona^. 

Box noacMy npn conHeanwx saxMeHuax, nonyaaioutHXca npn npoxoxacHHH 
JlyHw noa CojiHucM, Koraa Jlyaa saropaxHBaex ero, nonaaaa b Konyc, Hay^^HH 
ox Hauiero raaaa k Connny, h npoHSBoaa npH npoxoxaeHHH saxcMHCHHa, 
nocneaHHC hh no BenHanne, hh no aanxeabHOCXH ne 6wBaiox Beaae oanHMH h 
xcMH xe, H aaxe noao6HWMH, nocKOJibxy Jlyna no ynoManyxwM npHannaivi ne 
ana Bcex Ha6nioaaxejieH oannaxoBO aacjionaex Connue; h [aaxe ana xex, ana 
Koro 3X0 HMcex Mccxo] saxenacMwe wecxa Connna 6wBaKyr pasnwMH^. Hxo xe 
Kacaexca nynnwx saxMcnnH, xo nnKaxon pasHHuw [b saxcMnennax] BcneacxBne 
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napanjiaKTHqecKHX cMen^eHHii hc ncwiyMaerca, rax icax Ha6;iK)aaeMoe aaTCMHCHHe 
[JlyHH ] HHKaK He aaBHCHT OT nojio^KCHHa Ha6;noflaTe;ia [na noBepxHOCXH 
Scmjih]. fleiicTBHTejibHO, JlyHa cbctht, ocBemacMaa Cojihhcm; aaHHMaa 
SHaMexpajibHO npoxHBono;io*Hoe nonoxcHHC no oxHoracHHio k ConHu;y, ona 
Bceraa xaxcexca naia CHaiouteH ncwiHOCXbio, xax xax ee ocBe^^eHHoe nonyraapne 
xoraa uejiHKOM o6pau(eHO k HaM. Koi^^a xe ona b xaxoM sHaiviexpajibHO 
npoxHBonojioxcHOM noJiox^eHHH nonagaox b xoHyc aeMHoii xchh, Koxopwii 
aBHxcexca Bceraa npaMO npoxHBonojioxcHO Cojinny, xo nepecxaex ocBcn^axbca b 
aaBHCHMOcxH ox BejiHHHHbi saxMCHHa, xax xax ScMjia aaflepxcHBaex cbcx, Hflymnii 
ox ConHHa. IloaxoMy bo Bcex aacxax SeMjin bo Bpeiaa aaxMCHHa ona 268 
Ha6nK)flaexca o^HnaxoBo aaxcMHeHHOH xax no BenHHHHe, xax h no npo- 
flonxcHxejibHOCXH aaxMeHHa. 

flna nocxpoeHHa Hameii o6nxeH xeopHH mn nyxcaaeMca b onpeflejiCHHH 
HCXHHHbIX, a He BHflHMHX HOJIOXCeHHH JlyHN, a HX XOnbXO H HyX^HO yHHXHBaXb, 
xax xax HeynopaaoaeHHOMy h nepaBHOMepnoMy Bcerfla nyatno npeflnoHHxaxb 
ynopafloaeHHoe h paBHOMepHoe. IloaxoMy mw xobophm, hxo ne aie^yex 
nojibaoBaxbca flpyrHMH Ha6jnoAeHHaMH, b xoxopux nonox^eHHa Jlynw saBHcax 
ox MecxoHaxoxmeHHa Hadnroaaxena. Hyxno nojibsoBaxbca xonbxo Ha6;noAeHHaMH 
ee aaxMeHHH, xax xax b hhx flaa onpeaejienna nonoxcenHa Jlynw wecxo 
Ha6jnofleHHa ne Hweex HHxaxoro SHaaeHHa. JI,eHCXBHxe;ibHO, aacxb xpyra nepea 
cepeaHHw sosHaxajibHWX cosBeasHH, b xoxopoii Haxoanxca CojiHue b cooxBex- 
cxByromee cepesHne aaxMCHHa Bpewa, xoraa uenxp Jlynw no AOJiroxe 
SHaMexpajibHO npoxHBonojioxcen ueHxpy CojiHua, axa aacxb bo Bpewa cepe^nHw 
aaxMOHHa 6yAex, xoneano, jiexcaxb coBepmenno xohho na oahom AHawexpe c 
uenxpoM Jlynw. 


2. O nepnoaax jiynnux ABHxennH 

3x0X0 xpaxxoro naAOxcenna BnoAne socxaxoano zyia xoro, axo6w mw 
yacHHAH, no xaxnw Ha6AK)AeHHaM CAeflyex BOo6me onpeseAaxb Bce Heo6xoAHMoe 
AAa xeopnn ABna^enna Jlynw. nonpo6yeM xenepb naAOxcnxb, xaxnw moxoaom 269 
ApeBnne noAbaoBAAncb npn cbohx nonwxxax npeACxaBAenna ABHxeenna Jlynw, 
a xaxxe xaxoii wexoA n mw camh canxaeM HaH6oAee noAeanwM ajis 
ycxanoBAenna mnoxea, HaH6oAee cooxBexcxByromnx Ha6AiOAeHHaM. 

Tax xax Jlyna xax^exca ham ABHxyntenca nepaBnoMepno xax no mnpoxe, 
xax H no AOAxoxe, x.e. ona ne Bceraa b OAnnaxoBwe Bpewena npoxoAnx xpyr 
nepea cepeAnnw aoAnaxaAbnwx coaBeaAHn n coBepniaex Boanpan^enne x xoii xce 
ninpoxe, xo 6ea onpeAeAenna Bpewenn, neodxoAHMoro AAa BOCcxanoBAOHna ee 
aHOMAAnn, neBoaMOx^no naiixn n Apyxne nepnoAW ee ABax^ennii [no AOAxoxe 
H mnpoxe]. CoxAacno nponaBeAennwM noApo6HWM nadAroAennaM ona Moxcex 
HMexb HaH6oAbmHe, nanMenbrnne n cpeAnne [cxopocxn] ABax^enna bo Bcex 
nacxax aoAnaxa, n xoano xax xce bo Bcex aacxax aoAnaxa ona 6wBaex h caMoii 
ceBepHOH, H caMoii loxcnon, n naxoAantenca na camom xpyre, npoxoAsmew 
nepea cepeAnnw aoAnaxaAbnwx coaBeaAnii; noaxoMy ecxecxBeHHO, nxo ApeBHne 
MaxewaxHXH^ cxapaAHCb nanxn nexoxopwn npowextyxox BpeMenn, b xenenne 
Koxoporo Jlyna BcexAa coBepmaAa 6w OAnnaxoBoe ABnxceHne no AOAXoxe, xax 
xax xoAbxo no Hcxenenan axoro npoMextyxxa MOXAa 6w 6wxb BoccxanoBAeHHon 
aHOMAAna. Ho BwmenaAOx^ennwM npaannaM, conocxaBAaa Ha6AK)AeHHa AyHHWx 
aaxMeHHH, ohh nwxaAHCb onpeACAnxb nnxepBaA, coAepxcan^Hn neAoe hhcao 
MecaneB, xaxoii, nxo, xaxHM 6w cnoco6oM nn oxcnnxwBaxb axo nncAO MecaneB, 
paccxoaHHe, npoHAennoe [Jlynon] no Acwiroxe, ^acx BcerAa oahhm h xom xce, 
x.e. 6yAex coAepxcaxb paBHoe nncAO nexwx odopoxoB [no AOAroxe], hah c 270 
Ao6aBAeHHeM xaxHX-HH6yAb paBHwx Ayr. 
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Bojiee apeBHHC Boo6me cMHTajiH, mto 3tot npoMe^yxoK bpcmchh coaep^Hx 
65851/3 SHeii; b xeMCHHe axoro npoMCxyxica BpeMeHH, KaK ohh ycxaHOBunn, 
coBcpmaexca npHMepHO 223 MecaaHHx oBpanteHHa, 239 BOSBpan^eHHH aHOMajinn, 
242 B 03 BpameHHa k xoii xe mapoxe, 241 o6opox no ao;iroxe h axo, KpoMe 
xoro, Cojinne b xeacHHC axoro npoMexyxica k cbohm 18 KpyroBWM oBpan^eHHaM 
flo6aB;iaex e^^e 10^3 rpaaycoB, eoin oxhochxb bcc BoaBpamcHHa k HenoflBHxcHWM 
3Be3aaM. 3xox npoMc^yxoK ohh Ha3BajiH «nepHOflHqecKHM» Kax nepBuii 
BoaBpan^aion^HH b hcxoshoc cocxoaHHC noaxH Bce paajiHana flBHxcCHHH^. A sjia 
nojiyacHHa uejioro ancjia flHeii ohh yxpoHjiH axH 65851/3 flHeii h nojiyaann 
HHCJio AHeii, paBHoe 19 756, xoxopoe ohh naanajin axcejiHrMOCOM. VxpaHBaa 
xaxxce h ocxajibHwe ancjia, ohh nojiyanjin 669 [cHHOflnqecKHX ] MCcaucB, 717 
BOCcxanoBJieHHH anoMajiHH, 726 BoanpainennH k xoii *e ninpoxe, 723 o6opoxa 
no flOJiroxe h, xpoMO xoro, 32 rpa^yca, Koxopiae Cojinne flo6aB;iaex k 54 cbohm 

nojiHbiM o6pan{eHHaM^. 

O^HaKO Fnnnapx, npoH3BOAa BHancjieHHa Ha ocHOBaHHH xajiAeiiCKHX h 
co6cxBeHHi>ix Ha6;iioAeHHH, noxaaaji, axo bcc axo ne cobccm xoano. flcHcxBHxejib- 
HO, Ha ocHOBaHHH npHBe;(eHHbix hm naSjiiOAeHHH oh noxaawBaex, axo 

271 HaHMCHbHiee ancjio aneii, onpoAejiaion^ee nepnofl aaxMCHHH, no HCxeacHHH 
Koxopwx KOJiHaecxBO MccancB H BenuaHHa [jiynnoro] flBHxccHHa 6yayx Bcerna 
OAHHaxoBu, paBHO 126 007 anaM c 1 paBHoaeHCXBCHHHM aacoM. B xeaenne 
axoro BpcMCHH OH HaxoflHx 4267 [cHHOanaecxHX ] MCcaucB, 4573 no;iHHx 
BoaBpameHHa anoMajinn, 4612 o6panxeHHH no aosnaxy 6e3 IV 2 rpaaycoB, 
Koxopwx HCflOCxaex CojiHuy wia coBepmenna 345 hojihhx oOopoxoB no 
oxHomeHHK) K HcnoflBHxcHHM 3Be3aaM. Oh cpaay *e naxoanx, axo cpeanaa 
npoao;i*HxeabHOcxb Mccaua, nojiyaacMaa aeaenHeM npHBeaeHHoro Bwme ancjia 
aHCH Ha 4267 MccaucB, 6yaex npH6aH3HxeabHO coaepxcaxb 29;31,50,8,20 aHeii’. 
Oh noxaawBaex aaxcM, axo cooxBcxcxByionjHft HHxepBaji ox oanoro jiynnoro 
aaxMCHHa ao apyroro 6yaex Bceraa b xoanocxH xcm *e na npoxaxcHHH axoro 
npoMCxyxKa [b 126 007*^1*']. TaxHM oOpaaoM, cxanoBHxca acHUM, axo aHOMajina 
BoccxanaBjiHBaexca, xax Kax axox npoMe*yxox bpcmchh Bccraa coaepxHX 
oannaxoBOC ancjio [cHHOanaccxHx ] MCcancB [c xaxoro Ou aaxMcnna oh hh 
HaaHHajica], h axo x oanHaxoBbiM 4611 o6pan{CHHaM no aojiroxc npH6aB;iaK>xca 
paBHbic ayrn b 3521/2 rpaayca, xax xpc6yiox BpcMCHa cocaHHCHHH c Cojihhcm. 

Ecjih xc Hcxaxb ancjio MCcancB, hc [noxpuBaion^HX Bccraa xox xc 
BpCMCHHOH HHXCpBajl ] MC*ay COOXBCXCXByiOniHMH JiyHHblMH aaXMCHHHMH, HO 
xojibxo ox oaHoro nojiHOJiyHHa hjih noBOJiynna ao apyroro cocaHHCHHa xoro 

272 xcc XHna, xo BpcMa B03Bpan{CHHa anoMajiHH oxaaaaocb Oh cmc MCHbmHM, h 
ana xonHaccxBa MCcancB, ccjih Baaxb xonbxo hx oBh^hh aenaxcab — 
ccMHaanaxyio aacxb, nonyanM 251 Mccan h 269 BOCCxanoBncHHii anoMannH. 

Oanaxo yxaaaHHOC BpcMa [126 007^1^] hc mo*cx aaTb acnoc ancjio 
B03Bpan{CHHH X xoii xc niHpoxc; aencxBHXcabHO, Boanpan^CHHC aaxMCHHii, 
no-BHaHMOMy, coxpanaex xonbxo paBCHCXBO ncpnoaoB no bpcmchh h no aonroxc, 
HO HC no BcanaHHC h oannaxoBocxH [oOcxoaxenbcxB ] aaxMCHHH, no xoxopwM 
onpcacaacxca ninpoxa. Haiiaa npcaBapaxeabno BpcMa Boanpan^CHHa anoManHH, 
Fannapx onaxb cxaa cpaBHHBaxb npoMCxcyxxn bpcmchh, coacpxcamnc [ncaoc] 
ancjio MCcancB h hmcioh^hc na xajxaoM xohu;c aaxMcnna, coBcpniCHHO 
oaHHaxoBuc xax no BcanaHHC, xax h no npoaonxcHxeabHOCXH, ana xoxopwx 
HC HMCCxca HHxaxoro paanaana b aaoManHH, xax axo BcncacxBHC axoro 
nonyaanocb h BOSBpan^CHHc x xoii xc nmpoxc; oh noxasan, axo xaxoii ncpaoa 
coacpxHX 5458 [cHHOaaaccxHX ] MCcancB h 5923 BOSBpan^CHHa no niapoxc*. 



106 


1V.2. O nepuodax Aynnux deuxenuu 


Bor KaKHM MCTOflOM nojibsosajiHCb HaoiH npeflmecTBCHHHKH npH nposegeHHH 
noao6Hbix HccjieflOBaHHH. Hto oh He 6 hji hh hpoctmm, hh yao6HbiM, ho xpeSoBaji 
He KaKoro-HH6yab, a Sojibmoro BHHMaHHfl, mn MOx^eM BHaexb h3 cjieayiomero. 
Ec;ih flonycxHXb, hxo npoflOji^HxeabHOCXH [flByx] npoMexyxxoB [MejKAy napaMH 
aaxMeHMH] oxasaJiHCb xohho paBHbiMH flpyr APyry, xo npejKAe Bcero axo ne 273 
flacx HaM HHHero nojieanoro, ecjiH xojibko b Kajiy^OM h3 3xhx nepHOAOB ne 
6yAex HHKaxoH pa3HHUbi b anoMajiHH CojiHua hjih ona Bcerga o^HHaKOBas. 
Ecjih *e 3X0 He xax, ho, khk a cxaaaji, HMeexca paaHHpa b ero aHOMajiHH, 
xo H caMO OHO He caejiaex oAHnaKOBbix o6paiHeHHH b paBHue npoMexyxKH 
BpeMeHH, a xaxxce, xoneMHO, h Jlyna. fleiicxBHxejibHO, ecjiH, HanpHMep, KaxcAun 
H3 cpaBHHBaeMHX npoMextyxKOB, xpoMe uejiMX h paBHbix Apyr Apyry xoaob, 
6yAex coAcpxaxb nojiOBHHy npoAOJixcHxejftHOCXH roAa, xo Co;iHu;e, ABHxaacb b 
xeacHHe axoro BpeMOHH b nepBOM npoMexcyxxe ox cpeAHero nojioxceHna b 
Pbi6ax, a BO BXopoM — ox cpeAHero noxoxceHHa b fleBe, npoHAOx b nepBOM 
npoMexcyxxe paccxoaHHe npH6jiH3Hxe;ibHO na 4i/2'/4 rpaAyca MeHbme nojiyoK- 
pyxcHocxH, a bo BxopoM — Ha cxonbKO xce 6o;ibrae nojiyoKpyxtnocxH; xaKHM 
xce o6pa30M h Jlyna b paBHue BpeMena npoHACx b nepBOM npoMextyxxe xpoMe 
uexbix KpyroB eipe 1751/4 rpaAycoB, a bo BxopoM — eme 1843^ rpaAyca. 
rioaxoMy npexcAC Bcero cneAyex cxaaaxb, hxo npoMexcyxKH no oxHomennio k 
CoJiHuy AOJix^Hu 6bixb xaKHMH, «ixo6h ohh buih coAepxcajiH ucAoe hhoio nojiHux 
ero o6paiAeHHH, hjih qxo6b[ b oahom h3 npoMexcyxxoB npnSaBjisuiacb 
nojiyoKpyxcHOcxb ox anorea, a b ApyroM — ox nepHrea, hah hxo6h b Ka*AOM 
H3 npoMexcyxKOB nanaAO 6biA0 b oahom h xom xce Mecxe, hah hxo6u aah 
nepBoro aaxMenna b oahom npoMexyxxe h aah Bxoporo b APyroM noAyaaAHCb 
c o6eHX cxopoH OAHHaKOBue paccxoaHna ox nepHrea h anorea. Toabko npn 
xaKHx ycAOBHax b xaxcAOM npoMexcyxKe hah coBceM ne noAyaHxca pa3HHi].bt 
b aHOMaAHH, HAH pa3HHua 6yAex OAHHaxoBOH, xax axo Ao6aBAaeMue Ayrn 
OKaxcyxca paBHUMH hah MexcAy co6oh, hah h Mexcqy co6oii, h c ayrauu 
a 

paBHOMepHOrO ABHXtCHHa . 

Bo-Bxopwx, MH noAaraeM, axo c noAo6HbiM xce BHHMaHneM cAeAyex 
OXHeCXHCb K ABHX^eHHaM JlyHH. HeHCXBHXeAbHO, eCAH Ha 3 X 0 He o6paXHXb 
BHHMaHHa, xo onaxb oxaxcexca, axo Jlyna aacxo Moxex npoxOAHXb paBHue 
AyrH no AOAroxe h b OAHHaxoBue BpeMena 6e3 noAHoro BoccxanoBAenna ee 
aHOMaAHH. riocAeAHee 6yAex hmoxb mocxo: ccah b xax^oM h 3 npoMexcyxxoB 
ona 6yAex naanHaxb CBoe ABHXcenne c OAHHaKOBOik CKopocxbio, yBOAHanBaio- 
meftca HAH yMeHbniaionieiica, ho ne 6yAex saxananBaxh ABHxceHne c xoii xce 
CKopocxbio; ecAH b oahom npoMexcyxKe ona naanex ABHxceHne c HanSoAbnieft 
CKopocxbK) H aaxOHanx c naHMenbrnen, a b APyroM naanex c naHMenbraen h 
KOH anx c HaH6oAbmeH; ecAH b o6ohx npoMexyxxax Mecxa c naaaAbnoH 
CKopocxbK) OAHoro H c KOHeaHOH cKopocxbK) Apyroro 6yAyx paBHooxcxoaxb ox 
OAHoro H xoro xte Mecxa c HaHMenbnieH hah HaH6oAbmeH CKopocxbio. B xaxcAOM 
H3 axHX CAyaaeB hah ne 6yAex HHKaKoii pa3HHu;bi [b ABHxceHHH no AOAroxe], 

HAH xce pa3HHu;a 6yAex OAHHaxoBOH, h BcaeACXBHe axoro noAyaaxca no AOAroxe 275 
OAHHaxoBbie AyrH, ho anoMaAna HHKOxAa ne 6yAex BOCcxaHOBAennoH. Caoao- 
BaxeAbHO, B Bbi6HpaeMbix npoMexyxxax ne aoax^ho hmoxb Mecxa hh oaho h3 
axHX aBAeHHH, ecAH nyxcno, axo6bi ohh coAepx^aAH nepnoA BOCcxanoBAenna 
aHOMaAHH^®. Hao6opox, naM nyx^Ho Bbi6Hpaxb npoMexyxxn [Mexmy 3 a- 
XMeHHaMH ] xax, axo6bi bo3moxcho Ayanie moxho 6biAo noxaaaxb hx HepaBencxBo 
[c nepHOAOM aHOMaAHH], a hmohho axo6bi ohh ne coAcpxcaAH peAbix nepnoAOB 
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BoccTaHOBJieHHS aHOMajiHH. 3 to 6yaeT hmctb mccto, Kor^a KHTepsajiH ne tojibko 
H aMHHaioTca ot mcct c paajiHaHHMH ckopoctamh, ho caMH CKopocrn paajiHaaioTca 
HanSojibinHM o6pa30M no sejiHaHHO hjih no BoafleiicTBHK). Ho «Be;iHaHHe», ccjih 
B OflHOM npOMC^yTKC aBH^CHHC HaHHeTCa C HaHMCHbraeii CKOpOCTbK) H 
aaKOHHHTca hc na HaH6ojibnieH, a b flpyroM, ccjih HanHcrca c HanSojibineH h 
aaKOHHHTca hc na HaHMCHbineH CKopocTH. TaKHM o6pa30M, nojiyanxca 
HaH6ojibinaa pa3HHi];a b syrax, npoHflCHHbix no flOJiroxe, ccjih 6yayx onncanbi 
HC nojiHHC KpyxH aHOMajiHH, HO c flo6aBjiCHHCM jiyqnic bccxo oahoh hjih xpcx 
acxBcpxcii xpyroB anoMajiHH, xax xax xor^a npoMCxtyxxH 6yflyx oxjinaaxbca 
Ha yflBocHHyio [MaxcHMajibHyio ] paanocxb b aHOMajiHH. Ilo «B03acHCXBHK)» jkc, 
CCJIH B o6ohx npoMCxtyxxax j^bhxcchhc nanHCxca co cpcflHCii cxopocxbio, ho hc 

276 c xoii xcc caMOH, a hmchho b o^hom npoMCxyxxc c BoapacxaiomCH, a b apyroM 
c y6hiBaiomcH; h b sxom cjiyaac npnpaincHHa flOJirox 6y3yx 6ojibnic bccxo 
paajiHaaxbca MCxcAy co6oh, ccjih flo BoccxanoBjiCHna anoMajiHH onaxb 6yacx 
HCflocxaBaxb o^hoh hjih xpcx qcxBcpxcii xpyroB aHOMajiHH, xax qxo nojiyqacxca 
ABOiiHaa paaHHixa b anoMajinn, a fljia nojiyxpyra — qcxBcpnaa^*. 

Mh BHflHM, qxo, yqnxHBaa axo, h iSinnapx npoaBJiaji BCJiHqanmyio 
ocxopoxcHOCxb npH Bu6opc npoMcxcyxKOB B xaxoM HCCJicflOBaHHH; fljia Jlynw oh 
nojib30Bajica SByiaa npoMCJKyxxaMH, h3 koxopnx b oshom abhxcchhc Haqnnajiocb 
B xoqxc c HaH6ojibracH cxopocxbio H aaxanqHBajiocb hc b xoqxc c HaHMCHbracii, 
a B spyroM sbhjkchhc HaqHHajiocb b xoqxc c HaHMCHbmcH cxopocxbio, ho 
aaxanqHBajiocb hc b xoqxc c HaH6ojibmcH. Oh xaxxcc HcnpaBjiaji paannuy, 
nojiyqaiomyKica ox cojiHcqnoro HcpaBCHCXBa, xoxa ona 6buia h HcdojibmOH, 
nocxojibxy CojiHuy hc xBaxacx ao ucjioro qncjia o6opoxoB npH6jiH3HxejibHO 
1/4 SBCHaauaxOH qacxn aoanaxa; npnqcM b xa^OM h3 asyx npoMCJxyxxoB axa 
qacxb 6HBacx paajinqHoii h npoHaBoaamcH pa3HOC ypaBHCHHC aHOMajiHH^^. 

Mh roBopHM axo hc ajia xoro, qxo6H ocnapnBaxb npcaJioxcHHHH Mcxoa 
noayqcHHa ncpnoanqccxHX BoccxanoBJiCHHH, ho qxo6H nacioaxcabno noaqcpx- 
Hyxb, qxo npcaJio*CHHHH cnoco6 mojkho npHnaxb annib npn aoa*HOM bhhmbhhh 
H COOXBCXCXByiOmCM BHqHCJICHHH; CCJIH JKC OnyCXHXb KaKyiO-HH6yab H3 

277 H3JI0X(CHHHX XapaXXCpHHX OCo6cHHOCXCH, XO MOXCHO OqCHb CHabHO OmH6HXbCa 
B HcxoMOM onpeacacHHH; a xoqy noxaaaxb xaxacc, Hacxoabxo xpyano ao6HXbca 
co6jiioaeHHa bccx axHX HCo6xoaHMHX ycjioBHH, aaJKc CCJIH oqcHb yMHO cacaaxb 
Bh6oP COOXBCXCXByiOmHX Ha6jIIOaCHHH. 

Tax BOX, aJia yxaaaHHHX ncpHoaHqccxHX BoaBpaiqcHHH, bhhhcjichhhx 
corjiacHO Mcxoay Fnnnapxa, oxaaajiocb, qxo aJia ncpnoaa [coaepxcanicro ncjioc 
qHCJio CHHoaHqccKHX ] MccancB, xax MH cxaaajiH, npH bo3mo}kho 6ojicc xoqHOM 
BHqncacHHH hc nojiyqajiocb HHxaxOH aaMCXHoii paanHUH c hcxhhhoh BcaHqHHoii. 
Ho aJia ncpHoaoB [BoanpaniCHna ] no anoMajiHH h niHpoxc nojiyqajiacb oqcHb 
aaMcxHaa oinH6Ka, qxo mh h bhhchhjih npn noMoniH nanSojicc npocxHX h 
yao6HHX MCXoaoB, ynoxpc6jiaioinHXCH aaa noao6HOro HCCJicaoBaHHa; mh axo 
ceiiqac noxaxccM npn onpcacjiCHHH BcaHqHHH jiynnoH anoMajiHH. Cnaqajia, qxo 
6yacx oqcHb nojicano aJia aajibHCHmcro, mh npHBcacM oxacabHHC cpcannc 
aBHjKCHHa no aojiroxc, ninpoxc h anoMajiHH b cooxbcxcxbhh c BHmcyxasaHHHMH 
ncpHoaaMH HX BOSBpaniCHHH, a xaxjxc [ncpnoan h cooxBCxcxByiomHC cpcaHHC 
asHjKCHHa ] nojiyqcHHHC nocjic HcnpaBacHHa xcm MCxoaoM, xoxopHii mh 
H3JIOJKHM B aajIbHCHinCM^^. 



lOS 


IV.3. O HacniHbix aHaieHusix cpednux dauxenuu Jlyh 


3. O HacTHHx SHaneHHax cpeaHHx flBHxcHHH Jlynw ns 

Ecjih Ha^eHHoe sume cpeanee cyroMHoe aBH^CHne Cojinpa, pasHoe 
npH6™3HTe;ibHO 0;59,8,17,13,12,31 rpa^ycoB, mh yMHo^HM na qncjio shch 
B oflHOM Mccape 29;3i,50,8,20 h npadaBHM k no^yaeHHOMy nponaBefle- 
HHK) 360 rpaflycoB oanoro xpyra, to nojiyaHM npH6;iH3HTe;ibHO 
389;6,23,1,24,2,30,57 rpaaycoB, Koropiae Jlyiia npoxo^HT no aonroxe b Teaenne 
ognoro Mecapa. Ectih mu paa^^ejiHM hx na Aannoe Bume ancjio gHeii uecapa, 

TO ncwiyaHM cpeanee cyToanoe ABH^enne Jlynu no flonrore, paBHoe 
npH6nH3HTe;ibHO 13; 10,34,58,33,30,30 rpaflycau. 

SaTCM, ecnn 269 KpyroB aHOMajinn mh yMHOXHM na 360 rpaaycoB oanoro 
Kpyra, to nojiyanM KOjinaecTBO rpaaycoB, paBHoe 96 840. Ecjih mh paaflejiHM 
3TO HHCJio Ha KOjiHaecTBO flHCH B 251 Mecaue, a hmchho na 7412;10,44,51,40, 

TO nojiyaHM cpe^Hee cyToanoe j^naceHne no anoMajiHH, paBHoe 

13;3,53,56,29,38,38 rpaaycaM. 

Toano Tax *e, yMHO*HB 5923 BoaBpaipeHHa niHpoTU na 360 rpa^ycoB 
OflHoro Kpyra, mh nojiyaHM KOjinaecTBO rpaaycoB, paBHoe 2 132 280. Paa^ejiKB 279 
3TO aHCjio Ha KOJiHaecTBo j^HCH B 5458 Mccanax, paBHoe 161177;58,58,3,20, 

MH nojiyaHM cpeanee cyxoaHoe flBHxcHHe no ranpore, paBHoe 

13;13,45,39,40,17,19 rpaaycaM. 

flajiee, ornaB or cyroanoro flBHXccHHa Jlynu no aojiroTC cpesnee cyxoanoe 
aBH*eHHe CojiHua, nojiyanu cpeanee cyroanoe SBHxeHHe no ajionrauHH, paBHoe 
12;11,26,41,20,17,59 rpaaycaM. OgnaKO npH noMOipn MeroaoB HCcaeAOsaHHa, 
KOTopue, xax mh cxaaajiH, Oyayr HSJioxceHu naMH aajibme, cpeanee cyxoanoe 
aBHJKCHHe no aojirore nojiyanrca noaxH coBnaaaiontHM c npHseaennuM Bume; 

TO JKe caMoe Oyaer, xoneano, cnpaBcaanso h aaa aBHxenHa no aaonrauHH; 

HO aBHjfceHHe no anoMajiHH Oyaer MCHbine na 0;0,0,0,11,46,39 rpaaycoB h, 
caeaoBaTcabHO, pasnuM 13;3,53,56,17,51,59 rpaaycau, a aBH*eHHe no 
nrapore — OdabniHM na 0;0,0,0,8,39,18, Tax axo oho oxaauBaerca pasHUM 
13; 13,45,39,48,56,37 rpaaycau'l 

EcaH OT 3Toro cyxoanoro aBHa^enna mh BoabMCM aBaapaxh aeTBepxyK) aacxb, 

TO noayaHM cpeanee aacoBoe aBHJxeHHe: 

no aoaroxe — 0;32,56,27,26,23,46,15 rpaaycoB, 

no anoMajiHH — 0;32,39,44,50,44,39,57,30 rpaaycoB, 

no niHpoTe — 0;33,4,24,9,32,21,32,30 rpaaycoB, 

no aaoHraaHH — 0;30,28,36,43,20,44,57,30 rpaaycoB. 280 

Ecjih yMHOJXHM cyxoanue aBHJxeHHa na xpHauaxb h ot6pochm noanue 
o6opoTU, TO noayaHM cpeanee Mecaanoe npHOasaenne: 
aoaroTu — 35;17,29,16,45,15 rpaaycoB, 

aHOMaaHH — 31 ;56,58,8,55,59,30 rpaayc, 

mHpoTH — 36;52,49,54,28,18,30 rpaaycoB, 

aaoHrapHH — 5;43,20,40,8,59,30 rpaaycoB. 

SaxeM, ecan cyxoaHue aBHa^enna mh yMHOa^HM na 365 aneii ernneTcxoro 
roaa H oxOpocHM noanue oOopoxu, to noayanM cpeanee roaoBoe npnOaBaeHHe: 
aoaroTu — 129;22,46,13,50,32,30 rpaaycoB, 

aHOMaaHH — 88;43,7,28,41,13,55 rpaaycoB, 

mHpoTH — 148;42,47,12,44,25,5 rpaaycoB, 

aaoHrapHH — 129;37,21,28,29,23,55 rpaaycoB. 
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HaKOHCu,, yMHo*HB roAOBbie ABHxeHHsi Ha BoceMHafluarb, hto, KaK mh 
roBopiuiH, OHCHb yAo6HO npH cocraaneHHH radAHi;, h ot6pochb uenwe Kpyni, 
noAyHHM cpeflHee BoceMHafluaTHJiexHee npHdaBJicHHc: 

AOAroTH — 168,-49,52,9,9,45 rpaaycoB, 

aHOMajiHH — 156;56,14,36,22,10,30 rpa^ycoB, 

uiHpoTH — 156;50,9,49,19,31,30 rpa^ycoB, 

3A0HrauHH — 173; 12,26,3^49,10,30 rpa^yca. 

Tenepb, KaK h fljia CoAHua, cxxrraBHM onarb xpn Ta6AHu;bi, coflepAcamne 
no 45 cxpoK H no 5 cxoa6uob KaAc^aa. Ma cxoa6uob nepBUM 6yflex coAep*axb 
cooxBCxcxByiomHe BpeMena: b nepBoil xaOAHue — BOceMHaAaaxHjiexna, bo 
B xopoH — roflu H aa hhmh nacbi, b xpexbCH — Mecau;w h aa hhmh cyxKH; 
nexbipe ocxajihHhix cxoAdua 6yAyx a^baxb cooxBCxcxByiomHe npH6aBAeHHa 
rpaAycoB, a hmchho: Bxopoii no AOAroxe, xpexHii no anoMaAKH, nexBepxHii no 
uiMpoxe H naxHH no SAOHrauHH; pacnoAOxceHne xa6AHA 6yAex xaKOBO. 

-293 4. Ta6AHUbl CpeAHMX ABMACeHHM JlyHH 

Cm. c. 110—115 


5. O xOM, Mxo npH npocxoM rnnoxeae o ABHxeHHH JlyHu, 

6yAex OHa rHnoreaoM axcuenxpa ham anni^MKAa, 

BHAHMbie aBACHHa 6yAyT OAHHMH H XCMH ACe 

Tenepb CACAyex noKaaaxb xapaKxep h BCAHMHHy AyHHOro nepaBeHCXBa; aAecb 
MW AaAHM ero xeopHio b npcAnoAOxceHHH, mxo HMcexca xoabko oaho HepaBeHCXBO, 
eAHHCXBeHHoe, Koxopoe, no-BHAHMOMy, xoabko h aaMexHAH nonxH Bce Hamn 
npeAuiecxBCHHHKH; a noApaayMCBaio xo, nepnoA Koxoporo cooxBexcxByex 
yxaaaHHOMy bpcmchh BOCCxaHOBACHHa anoMaAMH. Floaie axoro mh noKaxceM, 
MXO JlyHa o6AaAaex eme h BxopuM HepaBCHCXBOM, aaBHcaniHM ox paccxoaHHH 
AO CoAHAa; OHO Ouaaex HaH6oAbuiHM b oOchx KBaApaxypax, ABaxcAbi aa Mecau 
coBepuiaex o6pauteHHe h cxaaoBHXca paBHUM-HyAio b HOBOAyHHe h noAHOAyHHe. 

Taxyio nocACAOBaxeAbHoexb npoBCAeHHa AoxaaaxcAbcxB mh npHHHMaeM 
bcaoacxbhc xoro, mxo 3X0 nocACAHce HepaBCHCXBo, 6yAyMH xecHO CBaaaHO c 
nepBUM, Boo6me HHKax ne Moxex 6uxb 6ea Hero oOHapyxeeno, xorAa xax 
nepBoe MOxcHO paccMaxpMBaxb h 6ea Bxoporo, nocKOAbxy oho onpeAeAaexca Ha 
Ha6AK3ACHHH AyHHux aaxMCHHH, KoiAa aaBHcamee ox noAOx^eHHa CoAHu;a Bxopoe 
HepaBCHCxBo He Aaex HHKaKOH aaMexHoii paaHHu.H. IlpH 3xom npeABapHxcAbHOM 
paccMOxpcHHH MH 6yAeM cACAOBaxb xcM xeopexHMecKHM McxoAaM AOKaaaxeAb- 
cxBa, Koxopne, xax mh anacM, npHMCHaA rnimapx*^. Mh xaK*e BoabMCM xpn 
AyHHHX aaxMCHHa h onpcACAHM HaHOoAbmee oxKAOHCHHe [JlyHH no aoafoxc] 
cpaBHHxeAbHO CO cpcAHHM ABHA^CHHCM H BpcMH, KOFAa JlyHa OyACx B anorcc, 
noAaraa, mxo oaho xoabko 3xo [nepBoe] HepaBencxBO h hmccx mccxo h mxo 
OHO nopoxAaexca onHAHKAHMCCKOH mnoxeaoH, xoxa Bce aBAenna 6yAyx xakhmh 
xce, ecAH MH npHBACMeM rnnoxeay SKCueHxpa; 3xy ninoxeay, oahako, Ayanie 
McnoAbaoBaxb npn HCCACAOBaHHH BXoporo HepaBencxBa, aaBHcaiAero ox noAO- 
xccHHa oxHOCHxeAbHO CoAHua, KorAa mh ophacm k oObCAHHCHHio o6ohx 
HepaBOHCXB. 

Oahako npH KAXAOH Ha npHBCAeHHHX ranoxea aBACHna 6yAyx xcmh xce 
caMHMM HeaaBHCHMO ox xoro, 6yAyx BpcMCHa o6ohx BoaBpameHHii, a hmchho 
BO ccxAHOBACHHa ahomhahh h Boanpau^CHHa JlyHH K xoii xce xomkc Kpyra, 
npoxoAamero Mcpea cepcAHHH anaKOB aOAHAKa, oahhakobhmh, kak mh noxaaaAH 



IV.4. TaOAUnbi cpednux deuxenuu Jlynu 


IS-.iexHMe I npM6aBjieHMe aojiroTbi 

nepHOflbi [B Ha-JMhHyK) anoxy]: 12;22° 


. npM6aBjieHHe aHOinajiHH 
IB HanajibHyio anoxy]: 268:49° 
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IV.5. O eunomeaax douxBHUx JlyHM u euduMUX HejiemiHX 


3T0 fljia CoJiHiia*®, HJiH, KaK y JlyHH, ohh 6yflyT nepaBHHMH npn coxpaneHHH 
OTHomeHHH [pasMepoB op6ht]. Mh cmoxcm yBHaexb, axo h3 cjieayiomero, 
npoH3Boaa aHajiH3 jiynnoro aBHxeHHa c noMombio ynoMHHyxoii BHine 
CflHHCXBeHHOH aHOMajIHH. 

Tax KaK B03BpameHHe k xoh xe xomkc Kpyra aepea cepegHKH anaKOB Jlyna 
npoH3BOflHx 6HCxpee, acM npa BOCcxaHOBjiCHHH anoMajiKH, xo npn ninoxeae 
anHpHKjia nocjieflHHH npH abhxchhh no KOHaeHxpnnecKOMy c aoanaKOM Kpyry 
B oflHHaKOBHe, KOHCMHO, BpcMCHa BCCFfla npoHACx ayry, SoJibmyK), neM noaoSnaa 
xoii*^, KoxopyK) Jlyna onHmex no anHpnKjiy. Ilpn rnnoxeae xe aKcpenxpa 
Jlyna no aKcpenxpy npoiiaeT ayry, noao6Hyio xoh, Koxopaa 6hina onncana na 
anHpHKjie, b xo Bpema kbk aKCuenxp, caBHraacb b oany cxopony c Jlynoft 
BOKpyr uenxpa aoanaKa, npoHaex ayry, paBnyio xoii, na KaKyio aBHxenHe no 
aojiroxe npcBOcxoaHx aBHXCHHC no anoMajiHH. A axo cooxsexcxByex xoMy, na 
CKOJibKo ayra, nojiynaromaaca na aKCpenxpHqecKOM xpyre, 6yaex 6oabnie 
cooxBcxcxByiomeH ayrn anHpHKjia. fleiicxBH- 
xenbHO, xojibKo xaKHM o6pa30M B o6eHx ranoxe- 
3ax MoxHo coxpaHHXb paBCHcxBo ne xoabKo 
oxHonieHHH {paaMepoB o^hx], ho h nepnoaoB 
o6ohx axHx aBHxcHHH [no aoaroxe h ano- 
MaaHH]'*. 

HxaK, npeanoaaraa, mxo Bce axo Heo6- 
xoaHMo Buxexaex h 3 caeaaHHHx npeanocwaoK, 
BosbMeM (na pnc. 4.1 ] xpyr ABr, kohuch- 
xpHHecKHH c npoxoaamHM nepea cepeaHHH 
3HaKOB soanaKa, HMeioniHii uenxp A h paanyc*® 
AA, H anHuHKa EZ Boxpyr uCHxpa F. npea- 
noaoxHM, Mxo npn naxoxaeHHH anHUHxaa b 
A, a JlyHu B anoree E anHuHKaa b oaHHaKOBwe 
BpeMCHa anHUHKa npomea ayry AT, a Jlyna — 
EZ; npoBcacM coeaHHHxeabHHC npaMue EA h FZ. Tax xax ayra AF 6oabme, 
HCM ayra EZ, xo oxnoxHM BF, noao6HyH) EZ, h coeanHHM B h A. Scho, 
Mxo B oano H xo xe BpcMH aKcuenxp noBcpnexca na yroa AAB, npeacxaBaaiomHii 
paaHocxb 060 HX aBHxcHHH [AF H BF], a ero pCHxp h anoreii oxaxyxca na 
npaMoii BA. Ecuh xe axo xax, xo BoabMCM AH, pasHyio FZ, h coeaHHHM 
ZH, aaxcM h 3 pCHxpa H paanycoM HZ onumcM aKcuenxpHnecKHH xpyr Z©. 

SI yxBcpxaaio, hxo oxHoracHHC ZH k HA 6yaeT xaxHM xe, xax oxHomenne 
AF K FZ, H nxo no axoii ranoxeae Jlyna 6yaex b xonxe Z, x.e. ayra Z0 
6yaex noao6HOH EZ. 

JI,eHCXBHxe.xbHo, xaK xax yroa BAF paaen EFZ, xo npaMaa FZ 6yaex 
napaaaeabna AH; no FZ paana AH; caeaoBaxeabno, ZH 6yaex paanoft n 
napaaaeabnoii FA, n oxnomenHe ZH k HA 6yaex xbkhm xe, xax y AF k 
FZ. Jlaaee, xax kbk AF napaaaeabna HZ, xo yroa FAB 6yaex paaen ZH©. 
Ho no npeanoaoxenHK) yroa FAB pasnaacB EFZ, xax nxo n ayra Z© 6yaex 
noao6Ha EZ. CaeaoBaxeaano, npH KaxaoH h 3 ranoxea Jlyna npHxoanx a xonxy 
Z a oaHo H xo xe apeMa, xax khk ona npomaa ayry EZ annuHKaa h ©Z 
axcuenxpa, Koxopaie, xax noKaaano, noao6Hbi; npn axoM uenxp annunKaa 
npomea ayry AF, a uenxp axcuenxpa — ayry AB, cooxaexcxayiomyK) paanocxH 
Mexay AF H [noao6HOH] EZ. 3xo h xpe^saaocb aoxaaaxb. 
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Bojiee Toro, aa}Ke ecjiH <ijieHi>i oTHomeHHH Byayx ne paBHtiMH h hc 
TOX flecTBCHHHMH H ccjiH SKCpCHTp HC ByflCT paBCH KOHueHTpHMecKOMy Kpyry, 
TO 6yneT hmctb mccto to *6 caMoe, ccjih tojibko oxHonieHHa [pasMcpoB o^ht] 
noflooHH; 3T0 MH yacHHM ce6e xaK. 

CaejiacM aepTe}KH oxaejibHo ana KaxAoro h 3 npeanoTO)KeHHH. Rycrb 
ABF — Kpyr, KOHpeHxpHaecKHH npoxoflaipeMy aepea cepeflHHH coaBesflHii 
soflHaKa [pHc. 4.2], HMeiomHii ucHxp b A, paanyc AA h anHuHKJi EZ c 
ueHxpoM B r, Jlyna }ice HaxoflHxca b Z. FlycTb 
TaK}Ke oKcueHTpHaecjcHM xpyroM Byaex H0K 
OKOJio ueHxpa A h c aHaMcxpoM ©AM, Ha 

299 KOTopoM HaxoAHTca pcHTp M soAnaxa 
[pHC. 4.3]. riycTb Jlyna 6yaeT b xoaxe K. Ha 
nepBOM aepxoKe npoBcacM coeflHHHxejibHHc 
npaMbie AFE, FZ, AZ, a Ha BxopoM HM, 

KM, KA. ripeanojioJKHM, axo oxHoracHHC AF 
K FE 6yaer xaxHM ^e, xax y ©A k AM, h 
nycxb B oflHo h to xe BpcMa onHUHiui 
nepeaBHHcxca na yroji AAF, a Jlyna — na 
EFZ, 3KCueHxp xe — na yro.a HM©, a Jly- 
Ha — Ha ©AK. C.aeaoBaxe;ibHo, na ocHOBanHH Pmc. 4.2 

npcflnoJioxeHHoro paBCHcxBa oxHoineHHH abh- 
xeHHH yroJi EFZ 6yflex paBen ©AK, a yroji 
AAF — BMecxe BsaxHM yray HM© h yrjiy 
©AK. 

EcyiH xax, xo a onaxb yxBcpxaaio, axo npH 
xaxAOH ninoxeae b oaho h to xe BpeMa Jlyna 
noxaxexca nporaearaeH paBHtie ayni, hhhmh 
caoBaMH, axo yro.x AAZ 6yaex paacH yrjiy 
HMK. B Haaajie paccMaxpHBaeMoro npoMCxyx- 
xa BpcMCHH Jlyna HaxoflH.nacb b anoree h 
ycMaxpHBa.aacb no npaMHM AA h MH, b xoHue 
xe, Haxoaacb b xoaxax Z h K, ycMaxpHBajiacb 
no ZA H MK. 

300 BoabMCM ayry BF, nofloBnyio xax^ioH H3 
©K H EZ, H npoBCflCM coeaHHHxe.abHyio npaMyio BA. HocKonbKy xenepb xax 
AF oxHocHxca k FZ, xax 6yaeT othochtbch h KA x AM, h y paanux ymoa 
npH xoaxax F h A cxopoHbi nponopuHonajibHbi, to xpeyro.abHHx FAZ 6yaex 
paBHoyronbHMM c KAM h yrjibi, cxarHBaeMbie nponopnHonajibHbiMH cxoponaMH, 
6yayx paBHM. CjieAOBaxe.xbHo, yroJi FZA 6yflex paBen yr;iy AMK. Ho xax xax 
no npeano.noxeHHio yrnbi ZFE h BAE oAHHaxoBu, xo BcaeacxBHe napajuie.ab- 
HOCXH cxopoH FZ H BA H yro.n BAZ 6yflex xaxxe panen FZA. SnaaKT, h 
yro.a ZAB 6yaex panen ymy AMK. Ho no npeflnonoxeHHio yroji AAB — 
pa3HOCTb 3THX ABHXOHHH — paBHacTca yrjiy HM© ASHxenHa axcneHxpa; 
cjieaoBaxe.abHO, h Becb yroji AAZ Byaex paBHUM yrjiy KMH, axo h xpeBoaajiocb 
floxaaaxb. 

6. OnpeflejieHHe nepBoro, hjih npocxoro jiynnoro HepaBeHcxBa 

Box 3X0 ao.nxHbi MH 6hjih npeaBapHTem.Ho paccMoxpexb. Tenepb npoHaaeaeM 

301 onpeae.;ieHHe ynoManyxoro .xynnoro HepaaencTBa npH noMomn ranoxeaH 
3nHuHXJia no yxaaanHOH BHme npHanne^. Cnaaajia h 3 HMeioniHxca y nac 
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IV. 6 . Onpedesienue nepeoio, ujiu npocmoio Jiynnoeo HepaeeHcmea 


caMHx apesHHx aaTMCHHii Bid6epeM xpH, Kaxcyii^Hcca naM TmaxejibHo aanHcan- 
hhmh; aaxcM h3 coBpeMCHHMx BoabMCM eme xpn aaxMCHHa, Ha6;iioaeHHbie naMH 
c HaH6o;ibmeH xoaHocxbio. TaKHM o6pa30M, mm npoBeacM HccjieaoBaHHe, 
npocxHpaiomeeca na bo3MO}kho 6oJibniHH npoMe^yxoK BpeMCHH, h, xpoMe xoro, 
noKajKBM, Hxo BejiHMHHa [MaKCHMajibHoro ] HepaBCHcxBa b o6ohx paflax 
Ha6jiioaeHHH 6yflex npH6;iH3Hxe;ibHO oshoh h xoii *e, a npapamenne cpeaHHx 
ABH»:eHHH — cooxBexcxByiomHM noJiyaacMOMy no ycxanoBjieHHHM npoaojDKH- 
xejibHocxaM nepnoflOB c namHMH nonpasKaMH^*. 

fljia onpeaejiCHHa nepBoro h Morymero 6HXb paccMoxpcHHMM ncaaBHCHMo 
HepaBCHcxBa^^ npn noMOmn rnnoxeaM annmiKjia mm 6 yaeM paccy^maxb xax. 

B c 4 )epe JlyHM Boo 6 pa 3 HM xpyr, KOHaeHxpnnecKHH h pacnoJio^eHHMii b oshoh 
njiocKocxH c KpyroM, npoxo;(an](HM aepea cepeanHM anaxoB ao^HaKa. flpyroii 
Kpyr [xoro xe anaMexpa], HMeiootnH k nepsoMy naiuioH, cooxsexcxByiomHH 
BejiHMHHe [MaxcHMajibHoro ] oxKJiOHCHHa JlyHM no mnpoxe, npeacxaBHM 
paBHOMcpHo Bpau^aiomtHMca npoxHB noaieflOBaxejibHOCxH anaxoB Boxpyr ucHxpa 
Kpyra, npoxo^araero aepea cepej^HHH aoAHaxajibHMx coaBcasHH, h nepcMemaio- 
mHMca [no 3 xoMy xpyry ] nacxojibxo, HacKOJibxo SBHxeHHe no mapoxe 
npcBocxoflHx flBHxceHHc no aojiroxe. IIpeanojioxHM, axo no axoMy HaxjiOHHOMy 
xpyry flBH^xexca xax HaaMBacMMii anHUHXji, xax *e paBHOMcpHO, ho y*e b 
H anpaBjiCHHH nooieaoBaxejibHOCxH anaxoB b cooxbcxcxbhh c aaxoHOM Boccxa- 
HOB,aeHHa niHpoxM. 3 xox xpyr, paccMaxpHBaeMM^i no oxHomeHHio x npoxoaa- 302 
meMy aepea cepcflHHM anaxoB, onpeaejiHx, xoneano, [cpeAnee] ABHJKeHHe no 
AOJiroxe. rio axoMy annpHXAy 6 yAex ABnraxbca Jlyna na Ayre, npaaeraiomeii 
X anoreio, npoxHB nocACAOBaxejibHocxH SHaxoB b cooxbcxcxbhh c boccxahob- 
jiCHHCM aHOMajiHH^^. OAHaxo AJia npcAJiaracMoro BMancACHHa hbm hc Hy*Ho 
aaxpyAHaxb ce 6 a hh abh^chhcm no uinpoxe, hh nepeMemcHHCM caMoro 
HaxAOHHoro xpyra, nocxo;ibxy axox HaxAOH hc npoH 3 BOAHT HHxaxoH aaMexHOH 
24 

pa 3 HHUM B abh^kchhh no AOJiroxe . 

H 3 BM6paHHMX HaMH XpCX ApeBHHX aaXMCHHH, Ha6;iIOAeHHMX B BaBHJIOHC, 
nepBoe, cor;iacHo aanncH, nponaonuio b nepBMH roA MapAoxcMnaAa, c 29-ro 
Ha 30-e MHCJio eninexcxoro Mecaua Tox. SaxMenne, xax roBopax, naaaaocb 
nooie BocxoAa JlyHM, xorAa nponuio y*e 6ojiee aaca, h 6mjio hojihmm^^. Tax 
xax CoJiHne naxoAHJiocb b xohuc Pm6 h Hoab paBHajiacb npH6;iH3Hxe;ibHo 12 
paBHOACHCXBCHHMM aaCBM, XO HBaajIO 3XOrO aaXMCHHa HMCJIO, OaCBHAHO, MCCXO 
3a 41/2 paBHOAeHcxBCHHHx aaca ao nojiynoan, cpcAnaa xe cpasa, nocxojibxy 
saxMCHHC 6 mjio nonHMM, — aa 21/2 *iaca ao nojiynoan. C;iCAOBaxe;ibHO, b 
^ jiexcaHApHH, X McpHAHany xoxopoii mm oxhochm Haaaao oxcaexa bpcmchh 
( axox MCpHAHaH OXCXOHX ox BaBHJIOHCXOrO npHMCpHO Ha l/2V'3 paBHOAOHCXBeHHOrO 
aaca x aanaAy), cpcAHaa (J)a3a ynoManyxoro aaxMCHna HM&aa mccxo aa 31/3 
paBHOAeHCXBCHHoro aaca ao nojiynoan; b axox aac, cornacHO nponaBeACHHMM 
HaMH BMaHCJICHHHM, HCXHHHOC nOJIOXCHHe CoJIHUa 6 mJIO npH6jIH3HXe;ibHO Ha 
241/2 rpaAycax Pm6^^. 

Bxopoe H 3 3 XHX aaxMCHHH, corjiacHo aanncH, nponaonuio bo 2 roA Toro xe 
MapAOXCMnaAa, b Hoab c l8-ro na 19 -e anc/io eninexcxoro Mecapa Tox. 
SaxMHjiocb, xax roBopax, na 3 na.nbaa c lora b caMyio noJiHoab^^. Tax xax 
cpeAHaa cpaaa no Ha6jnoAeHHK) 6MJia b BaBHjioHe b caMyio no.nHoab, xo b 
A jiexcaHAPHH ona AO.nxHa 6MJia npouaoHXH aa V2 h 1/3 aaca ao no.nyHoaH; b 
3 XOX aac nonoxenne Connna 6 m;io b xoanocxH na 13 1/21/4 rpaAycax Pm6^*. 
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Tperbe h3 3thx saTMCHHii, c»rjiacHo aanHCH, 6 hjio b tot jkc caMHH 2 roa 
MapaoKCMnafla, b eranercKHii Mccau OaMCHor c 15-ro na 16-e hhcjio. Haaajio 
aaTMCHHa 6 hjio, xax nepeaaKW, noaie Bocxoaa, h JlyHa saTMHjiacb c ceaepa 
6oaee acM na nojiOBHHy^^. Tax xax CojiHqe 6buio b nanaae flesbi h 
304 npofloa^KHTejibHocTb HOMH B BaBHjioHe paBHajiacb npH6;iH3HTeabHo 11 paBHo- 
aeHCTBeHHHM aacaM, to noaoBHHa HoaH cocraBaajia SV2 aacoB. C;ieaoBaTe;ibHo, 
Haaaao aaTMCHHa 6buio caMoe 6ojibmee aa 5 paBHoacHCTBeHHbix aacoB ao 
noayHoan, Tax xax oho naaajiocb nocae Bocxoaa, a cpeanaa ^asa — aa 31/2 
aaca. nocxoabxy npoaoa)XHTejibHocTb aaTMCHHa TaxHx paamepoB aoa^xHa 
paBHSTbca npH6aH3HTejibHo 3 aacaia, b AaexcaHapHH cpeanaa (J)a3a aaTMCHHa 
onaTb aaxoHanaacb aa 41/3 paBHoaeHCTBeHHbix aaca ao noayHoaH; b 3tot aac 
HCTHHHoe noao^xcHHc CoaHua 6hiao npH6aH3HTeabHo aa 314 rpaaycax 
JleBbi^°. 

Tenepb acHo, aTO b npoMcxyTxe bpcmchh ot cpeaHeii 4)a3bi nepBoro 
aaTMCHHa ao cpeaneH (])a3bi BToporo Coanae, a Taxxce h Jlyna, npomaH, ecaa 
ordpocHTb noaHMC o6opoTbi, 349; 15 rpaaycoB, a or cpeancH 4)a3bi BToporo 
aaTMCHHa ao cpcancii (])a3bi TpcTbcro — 169;30 rpaaycoB. Ho npoMcacyTox 
BPCMCHH MCacay HCpBMM H BTOpbIM 3aTMCHHaMH COaCpXHT 354 awa H 21/2 
paBHoaoHCTBCHHHx aaca no HcnocpeacTBCHHOMy Ha6aK)aeHHK), nan [354 ana 
h] 21 / 21/15 aaca npn ncpccaerc na cpcannc cyTXH. Me*ay btophm *c h TpcTbHM 
aaTMCHHaMH npomao 176 aHeii h 201/2 paBHoaencTBCHHUx aacoB npn 
HcnocpeacTBCHHOM Ha6aioaoHHH, HaH [176 ancH h] 

201/5 no ToaHOMy cacTy^^ ByacM caHTaTb, aao jvisi 
30^ paccMaTpHBacMHx [MaaHx] npoMcacyTXOB bpcmchh hc 
noayaHTca aaMCTHOH paannun, ccan HcnoabaoBaTb 
npHdanaccHHuc ncpnoan [aaa onpcaeacHHa cpcannx 
aBHxcHHH JlyHH]. 3a 354 ana h 21 / 2 I /15 paBHoaencr- 
BCHHHx aaca Jlyna nponaCT aa BhiacTOM pcabix 
oOopoTOB npH6aH3HTCabHo 306;25 rpaaycoB no ano- 
MaaHH, 345;51 rpaaycoB no aoarorc; a b 176 ancH h 
201/5 paBHoaeHCTBCHHMX aacoB — no anoMaaHH 150;26 
rpaaycoB, a no aoaroTC npH6;iH3HTe;ibHo 170;7 rpaay- 
COB^^. Tcncpb acHo, aro b ncpsoM HHTcpBajic 
npoHacHHhic no anHpHXJiy 306;25 rpaaycoB ao6aBHaH 
X cpcaHCMy aBHiKCHHio JlyHH 3;24 rpaayca, a bo 
BTopoM HHTcpBajic 150;26 rpaaycoB oTHaaH or cpcancro 
aBHxccHHa 0;37 rpaaycoB. 

VCTaHOBHB 3T0, B03bMCM ayHHUH dnHUHKJI ABF 
[pHC. 4.4], H nycTb Toaxa A 6yaeT toh, b xoTopoH 
Jlyna 6buia b cpcanCH (Jiaac ncpBoro aaTMCHHa, a B — 

B xoTopoii Jlyna 6HJia b cpcancii (Jiaac BToporo 
aaTMCHHa, h F — mccto JlyHH b cpcanc^ 4>33C TpcTbcro 
aaTMCHHa. HpcacraBHM c^c, aio Jlyna ncpcMcmacTCa 
no anHUHXJiy ot BxAhotAxF, Tax aTo ayra 
AFB, Ha xoTopyio ona ncpcaBHHyaacb or ncpBoro Phc. 4.4 

aaTMCHHa ao BToporo, paanaa 306;25 rpaaycaM, 

306 ao6aBaacT x cpcancMy aBHxcHHio 3;24 rpaayca, ayra *c BAF, na xoropyio 
Jlyna ncpcaBHHy;iacb ot BToporo aaTMCHHa ao TpcTbcro, pasnaa 150; 26 
rpaaycaM, oTHHMacT ot cpcancro aBHxcHHa 0;37 rpaaycoB. BcacacrBHC aroro 
ncpcMcmcHHC H3 B B A, paBHOc 53;35 rpaaycaM, othhmct ot cpcancro asnixcHHa 
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xe }Ke caMHe 3;24 rpaayca, a nepeMemcHBe h3 A b T, paBHoe 96;51 rpaaycaM, 
npH6aBHT K cpeaneMy 2;47 rpaayca. Tenepb acho, hto ayra BAT 

He MO)KeT coaepjKaxb nepHren anHuHiuia, xaK KaK ona MeHbme nojiyoKpy}KHOCTH 
H Ha HCH npoHcxoflHT BbiAHTaHHC, a HaHSojibracc aBH^eHHe npeanojiaraexca y 
nepHrea^^. 

IlocKoabKy nepHreii bo bcakom cayaae aoaxen HaxoaHXbCa na ayre BEF, 
BoabMCM ueHxp Kpyra, npoxoaamero aepea cepeaHHbi anaKOB aoaHaxa, kotophh 
TaK}Ke asaaerca ueHxpoM KOHueHTpHaecxoro xpyra, no KoropoMy nepeMemaexca 
ueHxp anHiiHKJia, h nycxb oh 6yaeT b A. flpoBeacM h3 Hero xpn npaMbie, 

AA, AEB, AF, k MecxaM xpex aaxMeHHH. Tenepb, nxo6M caeaaxb 6oaee yao6HbiM 
npHao)KeHHe xeopexHnecKHx paccy^xacHHii b noao6Hbix aoxaaaxejibcxBax, 6yayx 
ohh, xax B aaHHOM caynae, ocHOBania Ha ninoxeae anHUHxaa nan }Ke na 
ninoxeae axcneHxpa [pHC. 4.5], Koraa uenxp A 6epexca BHyxpH [xpyra], mh 
aaanw caeayioniee npHMeHHMoe bo Bcex caynaax onHcanne. IlpoaoaxcHM oany 
H3 xpex coeaHHaion^Hx npaMwx [AA, AB Han AF] ao npoxHBonoaoacHoii nacxH 
OKpy}KHocxH, Kax, HanpHMep, b paccMaxpHBaeMOM caynae AEB. IloaynaeM 

npoaoaxeHHyio ao xohkh E npamyio, 307 
Haymyio h 3 Mecxa B Bxoporo aaxMenHa; 
Mecxa xe asyx ocxaabHbix aaxuieHHH 
coeaHHHM npaMOH (AF na HameM nepxe- 
*e). IloayneHHyio xonxy E ceneHHa 
npoaoaxeHHOH npaMoii [BA c oxpyxHo- 
cTbio] coeaHHHM c MecxaMH asyx apyrHx 
aaxMeHHH npaMMMH EA h EF. OnycxHM 
xaxxe nepnenaHKyaapbi na npaMbie, coe- 
aHHaionuHe ocxaabHbie ase xomkh c uenx- 
poM aoaHaxaabHoro xpyra, a HMeHHO EZ 
Ha npaMyK) AA h EH na npaMyio FA. 
SaxcM H3 oanoH h 3 3XHX aByx xonex, 
HanpHMep, h3 F, onycxHM nepnenaHKyaap 
Ha npaMyio, coeaHHaiomyio apyryio xonxy 
(y Hac A) c nepecenenHeM E npoaoaxen- 
Hoii npaMOH (y nac nepnenaHKyaap F© 

Ha AE). Kaxoe 6bi nocxpoenHe nepxexa 
MM HH B3aaH, Hoaynaxca xe *e caMMe oxHonienHa onpeaeaenHMx BeanaHH, 
xaK nxo bm6op [ncxoanoH xomkh] moxho aeaaxb, pyxoBoacxByacb HCxaionHxeab- 
Ho coo6paxeHHaMH yaodcxBa^'*. 

Tax xax aoxaaano, nxo ayra BA cxaniBaex 3;24 rpaayca xpyra nepea 
cepeaHHH anaxoB aoaHaxa, xo HaxoaainHHca y nenxpa nocaeanero yroa BAA 
paBHaexca 3;24 rpaaycaM, xaxHx b nexHpex npaMMx yraax 6yaex 360, nan 
6;48 xaxHx, xaxHx 360 6yaex b aayx npaMMx yraax. TaxHM o6pa30M, ayra 308 
Ha npaMOH EZ 6yaex coaepxaxb 6;48 xaxHx rpaaycoB, xaxHx onHcaHHHH oxoao 
npaMoyroabHoro xpeyroabHHxa AEZ xpyr HMeex 360; caMa xe npaMaa EZ 
paBHa 7;7 xaxHM nacxaM, xaxHx b ranoxcHyae AE HMeexca 120. Tohho xax 
xe, ecaH ayra BA cocxaBaaex 53;35 rpaayca, xo cooxBexcxByiomHH en yroa 
BEA c BepniHHoii na oxpyxHocxH paBHaexca 53;35 xaxHM rpaaycaM, xaxHx 
aaa npaMHx yraa coaepxax 3(50. TaxHx rpaaycoB b yrae BAA 6Hao 6;48; 
caeaoBaxeabHo, ocxaBmHHCa yroa EAZ 6yaex paBcn 46;47 xaxHM xe rpaaycaM. 
rioaxoMy ayra na npaMoii EZ 6yaex coaepxaxb 46; 47 rpaaycoB, xaxHx xpyr. 
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onMcaHHHH OKo;io npHMOyrojibHoro xpeyrojibHHKa AEZ, hmcct 360; caina xe 
npHMasi EZ Oyaer pasHa 47;38,30 wacTsiM, KaKHx b ranoTeHyae EA coaepxHTca 
120. KaKHx xe wacreH b npsMOH EZ Oyaer 7;7, a b EA — 120, xaxHx b 
npaMoii AE 6yflex 17;55,32. flanee, xax xax ayra BAT cxsirHBaex 0;37 rpaaycoB 
aoflHaxa, xo HaxoasimHHca npw ucHxpe nocjieaHero yroa BAF coaepxHx 0;37 
rpaaycoB, xaxMx b aexupex npsMux yraax 6yaex 360, hjih 1;14 rpaayc, xaxHx 
B flByx npaMMx yrjiax Oyaex 360. TaxHM oOpaaoM, ayra na npaMoii EH 6yaex 
HMCXb 1;14 xaxoH rpaayc, KaxHx xpyr OKoao xpeyroabHHKa AEH coaepxHX 
360; caMa *6 npamaa EH hmccx 1; 17,30 xaKyio aacxb, xaxHx b ranoxcHyae 
AE coaepacHxca 120. Tohho xax ace, ecan ayra BAT paBHa 150; 26 rpaaycain, 
xo yroa BEF c bcpuimhoh na OKpyacHocxH cocxaBaaex 150;26 rpaaycoB, xaxHx 
B aayx npaMbix yraax 6yaex 360. TaxHx xe rpaaycoB b yrae BAF 6biao 1;14; 
caeaoBaxeabHO, ocxaiomHiica yroa EFA [b xpeyroabHHxe AEF] paBCH 149;12 
xaxHM xe rpaaycaM. HooxoMy ayra na npaMoii EH pasHa 149; 12 rpaaycain, 
xaxHx B xpyre oxoao npaMoyroabHoro xpeyroabHMxa FEH 6yaex 360; cana xe 
npaMaa EH paBHa 115;41,21 aacxaM, xaxHx runoxenyaa FE Hweex 120. 
CaeaoBaxeabHO, KaxHx aacxeii b npaMoii EH 6yaex 1; 17,30, a b AE — 120, 
xaxHx b npaMoii FE coaepxHxca 1;20,23. Ho 6wao aoxaaaHO, axo b npawoH 
EA 6biao 17;55,32 xaxHx aacxeii. 

Aaaee, xax xax no aoxaaaHHOMy ayra AF paBHaexca 96;51 rpaaycaM, xo 
MMCiomHH BepuiHHy Ha oxpyxHOCXH yroa AEF coaepxnx 96;51 rpaaycoB, xaxHx 
B aByx npaMMx yraax 6yaex 360. TaxHM o6pa30M, nocxpoennaa na npsMOH 
F© ayra paBHaexca 96;51 xaxHM rpaaycaM, xaxHX b xpyre oxoao xpeyroabHHxa 
FE0 6yaex 360, ayra xe na npaMoii E© 6yaex MMexb 83;9 rpaayca, 
HeaocxajomHx ao noayoxpyxnocxn. CaeaoBaxeabHO, npaMbie, cxarHBaxjmHe 3 xh 
ayrH, 6yayT paBHw; F© — 89;46,14 aacxaM, xaxnx b ranoxenyae FE 6yaex 
120, E0 — 79;37,55 xaxHM xe qacxaM. M, caeaoBaxeabHO, ecaH b npaMoft 
FE 6yaex 1;20,23 aacxb, xo b F© hx 6yaex 1;0,8, a b E© — 0;53,21. Ho 
Bca EA paBHaaacb 17;55,32 xaxHM qacxaM; caeaoBaxeabHO, ocxaxox ©A 
paBHaexca 17;2,11 aacxaM, xaxHX b F© no aoxaaaHHOMy 6hrao 1;0,8. Ho 
KBaapax na A© pasen 290; 14,19, a xBaapax na F© paBHaexca 1;0,17; caoxHB 
MX, noayHMM xsaapax na AF, paBHuii 291;14,36. CaeaoBaxeabHO, aanna AF 
6yacx paBHa 17;3,57 wacxaM, xaxHx b npaMoii AE 6yaex 120, a b FE — 
1;20,23. Ho ccaH awaMexp onHUHxaa Baaxb paBHUM 120, xo npaMaa AF 6yaex 
coaepxaxb 89;46,14 xaxHx nacxeH, h6o ona cxarHBaex ayry AF, paBHaK}iayKx;a 
96;51 rpaaycaM. CaeaoBaxeabHO, xaxHx aacxeH b npaMOik AT coaepxHXca 
89;46,14, a b anaMexpe onHUHxaa 120, xaxHx b npaMOik AE 6yaex 631; 13,48, 
a b FE — 7;2,50; xaxHM o6paaoM, naxoaamaaca na neii ayra FE paBHa 7;44,1 
rpaaycaM, xaxHx secb onHuwxa coaepxHx 360. TaxHx xe rpaaycoB no 
npeanoaoxeHHK) b ayre BAF 6biao 150;26; h, caeaoBaxeabHO, BCa ayra BFE 
6yaex paBHaxbca 157; 10,1 rpaaycaM, a npsMaa BE noa neii coaepxHX 117;37,32 
Macxcii. xaxHx b anaMexpe onHUHxaa 6yaex 120, a b npHMoii EA — 631;13,48. 

Tcnepb, ecaH 6bi npaMaa BE Ouaa paBHoii ynOManyxoMy anaMexpy 
onHUHxaa, xo na neii, xonenno, oxaaaaca 6hi h uenxp nocaeanero h ceiiHac 
xe onpeaeaHaocb 6bi h oxHouieHHe anaMexpoB. Hocxoabxy xe BE Menbrne 
nocaeanero h ayra BFE MCHbuie noayoxpyxHocxn, uenxp annuHxaa, xonenno, 
nonaaaex Bne cerMenxa BAFE. 

ripeanoaoxHM, nxo oh 6yaex b xonxe K [pnc. 4.6]. OpoBeaeM nepea K h 
uenxp A xpyra nepea cepeaHHu anaxoB npaMyio AMKA, xax nxo xonxa A 
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6yfleT anoreftHOH tohkoh anHUHKJia, a M — nepHreHHoii. TaK KaK 
npaMoyrojibHHK, coaepxamHiica Mcxay BA h AE, paseH npaMoyro.abHHKy Me»my 
AA H AM^^ H Mbi noKa3a.aH, hto npaMaa BE paBHaerca 117;37,32 aacxaM, 
KaKHx B flHaMerpe anHUHKjia, r.e. b npaMoii AKM, 
coflepacHTca 120, a b EA — 631;13,48, to Bca npainaa 
BA OyflCT, KOHeaHO, hmctb hx 748;51,20. TaKHM 312 
o6pa30M, npaMoyro.abHHK Me}Kay BA h AE, r.e. Me»my 
AA H AM, 6yaeT paBOH 472 700;5,32 aacxaM. Jleuiee, 
xax xax npaMoyro.abHHK Mcxcay AA h AM bmcctc c 
KBaapaxoM Ha KM aaex xBaapax na AK^^, a KM, 
aBjiaioiuaaca pa^MycoM annUHicjia, HMeeT 60 xaxHx 
xce aacTCH, xo, npH6aBHB 3600 — ee KBagpax — 

K 472 700;5,32, no.ay«iHM xBaapax na AK, paBHbiH 
476 300;5,32. C.aeflOBaxe.nbHo, amna pagnyca AK xpyra, 
Hccymero annuHicji h KOHueHxpHaecKoro c npoxOflamHM 
aepea cepeAHHu aHaxoB aoflHaxa, 6yflex paBHa 690;8,42 
xaxHM qacxaM, xaxHx b pagHyce KM annuHKJia 6yflex 
60. TaxHM o6pa30M, ccjih paanyc xpyra, Hccymero 
anHitHKji H KOHueHxpHHecKoro c r.aa30M Ha6.aioaaxe;ia, 
paBCH 60, xo paflHyc onnuMicjia Syaex coaepxaxb 313 
npH6;iH3Hxe;ibHO 5; 13 xaxHX wacxeH. 

OnycxHM Ha xaKOii xe (J)Hrype [pHC. 4.7] h 3 ucHxpa 
K nepneHflHKyjiap KNS Ha BE h cocflHHHM BK. Tax 
Kax xenepb npaMaa AK co^iepxHx 690;8,42 aacxeH, xaxHx 
B npaMoft AE Oyaex 631; 13,48, a b NE — no.aoBHHe 
BE — 58;48,46, xo Bca npainaa AEN 6 yfleT paBHa 
690;2,34 raxHM aacraM. C.aeflOBaTe.nbHO, ecjiH ranoxe- 
Hyay AK npHHaxb 3a 120, xo b AN xaxHx aacxCH 6 yflex 
119;58,57, a b Haxo/tameHca naa neii ayre Syaex 
npH6aH3HTeabHO 178;2 raxHX rpaaycoB, xaxax b onHcan- 
HOM OKoao HpaMoyroabHoro xpeyroabHHxa ANK xpyre 
6 yaex 360. TaxHM oOpaaoM, yroa AKN 6 yaex paBen 
178; 2 rpaaycaM, xaxHX b aayx npaMbix yraax coaepxHxca 
360, Han 89; 1 xaxHM, xaxnx 360 Oyaex b aexHpex 
npaMbix yraax. H, caeaOBaxeabHO, ayra SM anHHHxaa 
6 yaex paana 89; 1 rpaaycaM, a ayra ABH — ocxaabHbiM, 
aonoanaioinHM ao noayxpyra 90;59 rpaaycaM. TaxHX xe 
rpaaycoB b SB — noaoBHHC ayrn BSE — Oyaex 78;35, 314 
xax xax no aoxaaaHHOMy Bca ayra BE paana npH 6 aH- 
3 HTeabHo 157; 10 rpaaycaM. CaeaoaaxeabHo, ocxaioipaaca 
ayra AB anHuHxaa, npeacxaBaaioiaaH paccxosiHHe ox 
anorea Jlyubi b ynoMSHyxyio cpeaHioio (Jjaay axoporo 
aaxMCHHa, Oyaer paaua 12;24 rpaaycaM. Tohho xax xe, 
nocKoabxy yroa AKN paaHaaca, xax 6 biao noxaaaHO, 89; 1 rpaaycaM, xaxnx 
B nexHpex npaMbix yraax HMCexca 360, to ocxaioiaHHca yroa KAN, cxarHBaio- 
UIHH ayry, oxHHMaeMyio ox cpeanero aBHXCHHa no aoaroxe h cooxBexcxByiomyio 
HepaBCHCTBy na ayre AB annuHxaa, Oyaer HMCxb HCaocxaioniHe ao npaMoro 
yraa 0;59 rpaaycoB. CaeaoBaxeabHo, b cpeaHCM aBuxenun no aoaroxe Jlyna 
B cpeaHCH (Jiaae Bxoporo aaxMCHHa 6 biaa na 14; 44 rpaaycax /IcBbi, xax xax b 
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HCTHHHOM [CBOCM ] nojioaccHHH OHa HaxoAHJiacb Ha 13;45 rpaaycax; Ha othx 
rpaaycax croajio xoraa CojiHue b Pwdax. 

fla/iee mm BsajiH xpH saxMenHa h3 nandojice xipaxejibHo Ha6;iiofleHHHx 
HaMH B AjiexcaHflpHH; nepBoe h3 hhx cjiyHHJiocb b 17 ro^y AapHana, b 
ernnexcKOM Mecape FlaHHH, c 20-ro na 21-e hhcjio. IIpH xohhom BMHHOieHHH 
cpcflHaa cjjaaa HMCJia mccto 3a nojiOBHHy c aexBcpxbio paBHOpeHCXBeHHoro aaca 
flo no;iyHOHH^^; aaxMCHHC 6buio hojihmm b xot nac, xorpa HCXHHHOe nojioxcHHe 
Co;iHpa 6buio npH6jiH3HTejibHO na 1314 rpaaycax Te;ibua. 

315 Bxopoe BaxMCHHC 6bijio b 19 rofl AapHana, b eninexcKOM Mccape XoiiaKe, 
CO 2-ro Ha 3-e hhcjio. Ho nauieMy pacnery, cpepnaa ijjaaa HMCJia mccxo 3a 
OflHH paBHOfleHCXBCHHHH Hac flo HOJiyHOHH. AyHa 6huia aaxcMHCHa c ceaepa na 
^2 H V‘i flHaMCxpa^*, Korpa hcxhhhoc nojioxcHHe Co;iHpa 6bi;io npH6;iH3HxejibHO 
Ha 251/5 rpapycax KpeinHeii. 

TpexbC H3 3XHX BaTMCHHii MMejio MCCTO B 20 TOpy AppHana, b ernnexcKOM 
Mccape OapMyxH, c 19-ro na 20-e hhcjio. Cpepnaa ijjaaa no HainHM 
BHHHCJieHHaM Hacxynujia nepea 4 paBHopencxBCHHMx naca nocpc no;iyHOHH, h 
J lyna aaxMUJiacb c ceaepa na nojiOBHHy pHaMCxpa^^. B 3tox nac Copnpe 
HaxopHPOCb npH6jiH3HTe;ibHO Ha 141/12 rpapycax PhO**®. 

5chO, PXO 3pecb PBH^KCHHC JlyHH 33 BMPCXOM nOPHHX o6opOTOB COCXaBPHPO: 
ox cpepHCii cJiasH nepBOro aaxMCHHa po cpepncH 4)a3M axoporo — 161;55 rpapyc 
(xaxoe *e panxcHHC hmcpo mccto h y CopHpa), ox axoporo *c po xpcxbcro — 
138;55 rpapycoB. ripopopxHxepbHocTb ncpsoro HHxcpBa/ia cocraapacT 1 
eranexcKHii rop, 166 phch h 231/21/4 paaHOpcHcxBCHHMx aaca no oOMPHOMy 

316 cpcry, HPH 231 / 2 I /8 no xoPHOMy. BxopoH HHxcpBap 
cocxaapap toxc 1 crnncxcKHii rop, 137 phch h 5 

paBHOpCHCXBCHHMX PaCOB HO 06 MPH 0 My CPCXy, HPH 

51/2 no TOPHOMy^^ CpcpHCC pbhxcchhc JlyHM 3a 
BHPCTOM PCPHX o6opOTOB 33 1 rOp, 166 pHCH H 
231/21/8 paBHOpCHCXBCHHMX PaCOB 6 mPO no aHOMaPHH 
110;21 rpapycoB, no poproxc *c npH6pH3HTepbHO 
169;37 rpapycoB. Taxxc aa 1 rop, 137 pncii h 

51/2 paBHOpCHCXBCHHMX PaCOB PBHXCCHHC 6 blPO nO 
anoMaPHH 81;36 rpapyc, a no poproxc npH 6 pH 3 HTCPb- 
Ho 137;34 rpapycoB. Tpkhm oOpaaoM, acHO, pto b 
ncpaOM HHTcpaapc 110;21 rpapycoB 3 nHu.HKpa ox- 
HHMaiOT OT cpepHcro pBHXccHHa no poproxc 7;42 
rpapycoB, a bo axopoM HHXcpaapc 81;36 rpapyc 
npnOaBpaiOT k cpepncMy pbhxcchhio no poproxc 1;21 
rpapyc'*^. 

ycxanoBHB 3X0, B03bMCM onaxb anHitHKP ABF 
JlyHM [pHC. 4.8 ]; nycxb xopxa A npcpcxaBpacx mccto 
J lyHM BO BpcMa cpcpHCH cJ^aBM nepBOro aaxMCHHa, 
xopxa B — BO apcMa cpepHcii i^aaM axoporo h 
Topxa r — xpcTbcro aaxMCHHa. IIpcpcTaanM cc6c, 

PTO Jlyna pBHXCxca h3 A b xopxy B, a aaxcM b F, 
xax PTO pyra AB, paanaa 110;21 rpapycaM, xax mm cxaaaPH, oxHHMacx 7;42 
rpapycoB ox cpepncro pBHXCHHa JlyHM no poproxc, a pyra BF, paBHaa 81,-36 
rpapycy, npH6aBPacT k poproxc 1;21 rpapyc, ocxaioniaaca xcc pyra FA, paanaa 
168;3 rpapycaM, npneaapacx k poproxc HcpocxaiomHC 6;21 rpapycoa. 
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5Icho Tcnepb, wo anoreii flOjixeH HaxOAHTbca na ayre AB, rax xax oh hc 317 
MOxccT 6 MTb HH Ha BF, HH Ha FA, noCKOjibKy Kaxyjaa h 3 hhx MCHbrae 
nojiyoKpyxcHOCTM m npH 6 aBJiaeT k aojirore'*^. Tohho xax xce BoabMCM, xoxa axo 
H He SBjiaexca aaHHHM, uenxp aosMaxa h xpyra, no xoxopoMy nepcMemaexca 
anHUHKji, — nycxb oh 6 yflex A, — h npoBeflew h 3 Hero k MecxaM xpex 
3axMeHMH coeflHHHxejibHbie npaMue AEA, AB, AF. 3axeM, coeaHHHB BF, 
npoBeaeM h 3 xohkh E k B h F npaMue EB h EF, a xaxxe nepneHflHKyjiapia 
EZ H EH Ha npaMue BA h AF; a xaxxe h 3 xohkh F npoBeaeM k BE 
nepneH;jHKyjiap F0. Tax xax xenepb ayra AB cxainBaex 7;42 rpaaycoB xpyra 
nepea cepeflHHu anaxoB ao^naxa, xo naxogainnHca npH uenxpe aoanaxa yro;i 
AAB paBOH 7;42 xaxHM rpaaycaM, 360 xoxopwx cocxaBjiaxix nexbipe npaMbix 
yrjia, hjih 15;24 xaxHM, 360 xoxopux paBHU flByw npawbiM yrjiaw. TaxHM 
oOpaaoM, ayra na npaMoii EZ 6 yflex paBna 15;24 rpaaycaM, xaxHx b xpyre, 
onHcaHHOM oxojio xpeyrojibHHxa AEZ, Oyaex 360, caiwa xe npaMaa EZ paBHa sis 
16;4,42 xaxHM nacxaM, xaxHx b ranoxenyae AE HMeexca 120. Tohho xax xe, 
nocxojibxy flyra AB paana 110;21 rpaaycaM, yro;i AEB c BepniHHOH na 
oxpyxHOcxH paBHaexca 110;21 xaxHM rpaaycaM, xaxHx b SByx npaMUx yr;iax 
6 yaex 360. Ho xax xax yro.a AAB paBnajica 15;24 xaxHM xe rpaaycaM, xo 
ocxaK)U(HHca yroji EBA 6 yflex, oieAOBaxenbHO, paBnaxbca 94;57 xaxHM rpaaycaM. 
rioaxoMy ayra na npaMOft EZ 6 yaex paana 94;57 rpaaycaM, xaxHX b onHcannoM 
OXO.XO BEZ xpyre 6 yaex 360, cama xe npsMaa EZ pasna 88;26,17 nacxHM, 
xaxHx B runoxenyae BE coaepxMXca 120. H, cjieaoBaxe.xbHO, ccjih npsMaa 
EZ paBHa 16;4,42 nacxaM, AE — 120, xo b npainoH BE xaxHX Hacxeii 6 yaex 
21;48,59. 

Manee, xax xax aoxaaano, mxo ayra FEA cxaraBaer 6;21 rpaaycoB xpyra 
qepea cepeaHHu 3HaxoB aoanaxa, xo HaxoaamHHca b uenxpe Boanaxa yro;i 
AAF paBHaexca 6;21 rpaaycaM, xaxHx b nexupex npaMux yr.aax coaepxHxca 
360, BuiH 12;42 xaxuM, xaxHx 360 6yaex b asyx npaMux yr;iax. OoaxoMy 
ayra na npaiHOH EH paana 12;42 rpaaycaM, xaxHx b xpyre, onHcannoM oxo;io 
npaMoyrojjbHoro xpeyro;ibHHxa AEH, 6yaex 360, caMa xe npaMaa EH 6yaex 
paBHa 13; 16,19 nacxaM, xaxHx b rnnoxenyae AE coaepxHxca 120. IloaoOHO 
axoMy, xax xax ayra ABF aaex nocae caoxenna 191;57 rpaayc, xo yroa 
AEF, HMeiomHii aepinnHy na oxpyxHOCXH, 6yaex paaen 191 ;57 rpaaycy, xaxHx 
B aByx npaMbix yraax coaepxHXca 360. Ho yroa AAF paBHaaca 12;42 xaxHM 319 
rpaaycaM; caeaoBaxeabHO, ocxaioiuHiica yroa EFA 6yaex pasen 179; 15 xaxHM 
rpaaycaM. OoaxoMy ayra na npaMoii EH paaHa 179; 15 rpaaycaM, xaxHx b 
xpyre, onHcannOM oxoao xpeyroabHHxa FEH, 6yaex 360, caMa xe npaMaa 
EH 6yaex paana 119;59,50 nacxaM, xaxHx b ranoxenyae FE coaepxHxca 120. 

H, caeaoBaxeabHo, ecaH npaMaa EH paana 13;16,19 nacxaM, a EA, xax 
cxaaaHo, 120, xo b npaMoii FE xaxHx nacxeH 6yaex 13; 16,20. IIpaMaa BE, 
xax 6biao noxaaano, coaepxaaa hx 21;48,59. 

3axeM, xax xax ayra BF paana 81;36 rpaaycy, xo yroa BEF, Bepumna 
xoxoporo aexHx na oxpyxHocxH, paBHaexca 81;36 rpaaycy, xaxnx b aayx 
npaMbix yraax 6yaex 360. HoaxOMy h ayra na npaMOii F© 6yaex paana 81;36 
rpaaycy, xaxnx b xpyre, onHcannoM oxoao xpeyroabHHxa FE©, 6yaex 360; 
ayra xe na E© 6yaex paana neaocxaioiuHM ao noayoxpyxHOcxH 98;24 rpaaycaM. 

H, caeaOBaxeabHO, h 3 cooxBexcxByioiuHx 3xhm ayraM npaMbix F© 6yaex paana 
78;24,37 nacxaM, xaxnx b ranoxenyae EF coaepxHxca 120, a E© — 90;50,22 
xaxHM xe nacxaM. BnanHX, ecaH npaMaa FE paana 13; 16,20, xo b F© xaxnx 



IV.6. OnpedeJienue nepeom, ujiu npocmoio Jiynnoio HepaeeHCmea 125 

uacTCH 6yfleT 8;40,20, a b E© raKHX xe 10;2,49. Ho Bca EB paBHHjiacb 
21,-48,59 uacTSM; 3Ha«iHT, ocraroK 0B 6yaeT paBOH 11;46,10 qacrain, xaxHx 

320 B r© 6huio 8;40,20. Ho KBa^par Ha ©B paBOH 138;31,11, a Ha T© — 75;12,27, 
HTO nocjie cjioxcHHa aaer KBaapar na BF, paBHUH 213;43,38. CjiCflOBarejibHo, 
fljiHHa BF 6yfleT pasna 14;37,10 nacraM, KaxHx b npaMOH AE coflepxHTCa 
120, a B FE — 13;16,20. Ho eaiH aHaMcrp onnuHKJia npHHaxb aa 120, to 
npaMaa FB Oyaer paBHa 78;24,37 raxHin aacraM (ona crarHBaer ayry BF, 
paBHyio 81;36 rpaaycy); ecnH npaMaa BF paBHa 78;24,37 aacraM, aHaMcrp 
onHHHKJia — 120, to npaMaa AE Oyaer paBHa 643;36,39, a FE — 71;11,4 
TaxHM aacTaM. IToaroMy craniBaeMaa eio ayra FE Oyaex 
paBHa 72;46,10 rpaaycaM, xaxHx bo bccm onHUHXJie 
OyaCT 360. Ho corjiacHO npeano.TOxeHHio ayra FEA 
paBHaaacb 168;3 rpaaycaM; SHaaHT, ocraioipaaca ayra 
EA 6yaeT paBHa 95; 16,50 rpaaycaM, a craraBaiomaa ee 
npaMaa AE — 88;40,17 aacraM, xaKMx b aHaMcrpe 
anHUHKJia — 120, a b npaMoii EA — 643;36,39. 

Tenepb, Tax xax aoxasano, axo ayra EA Mcnee 
noayoKpyxHOcra, to acHO, axo ueHxp onHUHiuia oxa- 
xexca bhc cerMeHxa EA. BosbMCM ero, h nycxb oh 
Oyaex K [pwc. 4.9]; nposeaeM coeaHHHxeabnyio npa- 
Myio AMKA xax, axo xoaxa A 6yaex anorecM, a M — 

321 nepnreeM. Tax xax npaMoyroabHHX na AA h AE paseH 

npaMoyroafaHHxy na AA h AM^** h naMH aoxaaano, axo 
ecaH anaMCxp AKM anHUHxaa pasen 120, xo npaMaa 
AE paBHa 88;40,17 h EA — 643;36,39 xaxHM aacxaM, 
a BCa npaMaa AA — 732; 16,56, xo npaMoyroabHHX na 
AA H AE, HJiH Ha AA h AM, 6yaex paaen 471 304;46,17 Phc. 4.9 

xaxHM xe aacxaM. npoHSBefleHMe xe AA h AM bmccxc 
c xBaflpaxoM na KM aaex XBaapax na AK**^, h aaHna 
paflHyca annuHxaa KM paBHa 60, a ee xBaapax — 3600. 

Eoih 3XH 3600 Mbi caoxHM c BumeynOMaHyxiaMH 
471 304;46,17, xo noayaHM xBaapax na AK, paBHbiH 
474 904;46,17 xaxHM xe aacxaM; ciieflOBaxe;ibHO, ;i.aHHa 

322 AK — paflHyc necyniero anHiiHxji xpyra, xoHueHxpHae- 
CKoro c npoxoAsintHM aepea cepe^HHU auaxoB 30 - 
flHaxa, — Oyaex paBHa 689;8 aacxaM, xaxHX b paaHyce 
KM anHpHxjia coaepxHxca 60. IToaxoMy ecxH paccxoanne 
Mexay neHxpaMH xpyra aepea cepeAHHbt anaxoB h 
anHUHXJia npHHaxb 3a 60, xo paaHyc anHuHxjia Oyaex 
5; 14. 3x0 npH6.aH3HxejibHo xo xe caMoe oxHomenne, 
xoTopoe Mbi HeMHoro paHbme nanuiH npH noMoniH 6o;iee 
flpeBHHx aaxMeHHH. 

Tenepb na tom xe aepxexe h3 aenxpa K onycxHM 
nepneHaHxy.xap KNS na npaMyio AEA h coeflHHHM 
AK [pHc. 4.10]. nocxo.abxy floxaaano, axo eaiH AK 
paBHa 689;8, npaMaa AE — 643;36,39 h NE — no.aoBHHa AE — 44;20,8, 
TO Bca npaMaa AEN 6yflex pasna 687;56,47; h, aieaoBaxejibHO, eaiH rnnoxenyay 
AK npHHaxb 3 a 120, xo AN Oyaex panna 119;47,36 xaxHM aacxaM, a ayra na 
Heii — npH6.aH3HTejibHO 173; 17 rpaaycaM, xaxHx b xpyre, onncaHHOM oxoao 
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npaMoyro;ibHoro xpeyroJibHHKa AKN, 6yaeT 360. Thkhm oOpaaoM, yroji AKN 
OyflCT paBCH 173; 17 rpaflycaM, KaKHx b aByx npaMHx yr;iax coflepxcHxca 360, 

HjiH 86;38,30, xaxHx b Hcxupex npaMux yr.aax Oy^ex 360. H, c;ieflOBaxe.xbHO, 
ayra MES anHpHKJia paana 86;38,30 rpaaycaM, a ayra AAS — HCflOcxaiomHM 
flO no.xyoKpyxcHOCXH 93;21,30 rpaaycaM. Ho oxhx rpagycoB b ayre AS — 323 
no.xoBHHe AE — 6buio npH6jiH3Hxe;ibHO 47;38,30; h, SHauHx, ocxaiomaaca ayra 
AA paBHa 45;43 rpaaycaM. Ho 6hjio npeflno.BOXceHO, uxo Bca AB paBHa 110;21 
xaxHM xe rpaaycaM; SHaHHx, ocxaioo^aaca ayra AB, na Kaxyro Jlyna oxcxoa;ia 
ox anorea b paccMaxpHBacMyio cpeaHioio (|)a3y Bxoporo aaxMCHHa, 6yaex paBHa 
64;38 rpaaycaM. 

Tohho xax xe, nocxojibxy ObLno noxaaaHO, hxo yro;i AKN paBHaexca 
npH6.aH3HxejibHO 86;38 rpaaycaM, xaxMx b HCxupex npaMux yrjiax HMcexca 
360, yroji Oyaex paBHaxbca HcaocxaiomHM ao oanoro npaMoro yr;ia 3; 22 

rpaaycaM. Taxxe npeanojioxcHO Obino, hxo bccb yro;i AAB paBOH 7; 42 xaxHM 
xe rpaaycaM, h, 3HaHHX, nojiynaioiaMHCa b ocxaxxe yro;i AAB 6yaex paBCH 
4;20 rpaaycaM. 3xox yroji cxaniBaex oxHHMaeMyio ox cpeanero aanxenna no 
aojiroxe ayry xpyra, npoxoaamero nepea cepeaHHH anaxoB aoaHaxa, BCJieacxBHC 
cooxBexcxByromeii AB aHOMajiHH onHUHiuia. C.BeaoBaxeabHO, no ao.aroxe cpeanee 
noaoxcHHe JlyHH b momchx cpeaHOH 4)a3bi Bxoporo aaxMCHHa 6huio na 29;30 
rpaaycax Oana, nocKoabxy hcxhhhoc ee noaoxcHHC 6bi;io na 25; 10, nxo 
cooxBexcxByex HHcay rpaaycoB noaoxcHHa Coanua b Kaeranax. 

7. 06 HcnpaBaeHHH cpeaHHx aBHxeHHH JlyHbi no aoaroxe m aHOMaann 

OxHOCHxeabHO Bxoporo h 3 apcBHHx aaxMeHHM Mbi noxaaaaH, nxo Jlyna b 
MOMOHX cpeaHeii (})a3bi b cbocm paBHOMepnoM asHxeHHH no aoaroxe Maxoanaacb 
Ha 14;44 rpaaycax flcBM, a no anoMaaHH — na 12;24 rpaaycax ox anorea 
anHUHxaa, bo BxopoM xe h 3 xpex namux aaxMeHHH 6hiao noxaaaHO, hxo ona 
xaKxe B cpeaneM aBHxeHHH no aoaroxe naxoanaacb na 29;30 rpaaycax OBHa, 
a no anoMaaHH — na 64;38 rpaaycax ox anorea. Oxcioaa acHo, nxo 3a BpeMa, 
npoxeKmee Mexay aayMa ynoManyxbiMH aaxMeHHaMH, Jlyna b CBOeM cpeaneM 
aBHxeHHH, 3a BbinexoM noaHbix o6opoxoB, npomaa no aoaroxe 224;46 rpaayca, 
a no anoMaaHH — 52; 14 rpaayca. Ho BpeMa, npoxeKmee Mexay aaxoik 2 roaa 
MapaoxeMnaaa, c 18-ro na 19-e nncao Toxa, 3a V 2 V 3 oanoro paBHoaencxaennoro 
naca ao noaynoHH h aaxoii 19 roaa Aapnana, co 2-ro na 3-e nncao Xoikaxa, 

3a 1 paBHoaeHcxBeHHHii nac ao neayHonn'*^, coaepxHx 854 ernnexcKHx roaa, 

73 ana h paBHoaencxBeHHHx nacoB b oOuhhom HcnncaeHHH 23 1 / 21 / 3 , a b xohhom, 
oxHeceHHOM K cpeaHHM cyxKaM, — 231 / 3 , Bcero xe 311 783 ana h 231/3 
paBHoaeHCXBeHHHx naca'*’, xoxopwM, xax mbi naman, cooxBcxcxByiox, 3 a ^25 
BbinexOM noaHbix oOopoxoB, npnOaBKH coraacHO aneBHbiM aBHxennaM, ycxa- 
HOBaeHHbiM Bbime ao HcnpanaenHa rnnoxea. 3 xh npnOaBKH paBHu; no aoaroxe — 
224;46 rpaaycaM, no anoMaann — 52;31 rpaaycaM^*. 

TaxHM xe oOpaaoM h3 conocxaBaenna ynoManyxiax naMH naOaioaeHHH 
oxaabiBaexca, nxo npHOanaenne no aoaroxe ocxaexca HeH3MeHHbiM, npH6aBaeHHe 
xe no anoMaaHH OKasHBaexca 6oabmHM na 17 mecxHaecaxHx. HoaxoMy nepea 
cocxaBaeHHeM xa6aHH mh HcnpaBHan aneaHue aBn*eHHn, paaaeaHB 17 
mecxHaecaxbix na ynoManyxoe nncao aneii, npnneM na xaxabiH acHb npHuiaocb 
0;0,0,0,11,46,39, Koxopue caeayex Bbmecxb h3 HeHcnpaBaennoro cpeanero 
aHeBHoro aBHxenna no anoMaann; HcnpaBaeHHoe aBHxenne mm Haman pasHHM 
13;3,53,56,17,51,59; b cooxaexcxBHH c 3xhm mh h caeaaan b xa6aHHax ace 
ocxaabHHe cyMMnpoBaHna. 
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8. 06 anoxe cpeaHHx ABHxeHHii JlyHU no AOJiroxe h anoMajiMH 


Hto6m ycxaHOBHTb anoxH 3 xhx asH^KeHHH Ha xy xce aaxy — nojweHb 1-ro 
HHCJia ernnexcKoro Mecaua Tox nepBoro roaa Ha6oHaccapa, — mh b3suih bpcmh, 
npoxcKinee c xex nop ao cpeaHcik (|)a3bi Bxoporo 3axMeHHa h 3 xpex nepBux, 
6oaee 6aH3KHx, Koxopoe, xax mu CKa3a/iM, npoH3onijio bo 2 roa MapaoKeunaaa, 
c 18-ro Ha 19-e HHcao eranexcKoro Mecaua Tox**^, 3a VjVi paBHoaeHCXBCHHoro 
naca ao noaynoHH; xax noaynaexca 27 eranexcKHx roaoB, 17 aHeii h 111/6 
qacoB no o6uHHOMy h npH6aH3HxejibHO cxoabKO xe no xonnoMy cnexy^®. 3a 
3X0 BpcMa, ecaH onycxHXb ueaue o6opoxu, npH6aBaeHHe aoaroxu 6yaex 123;22 
rpaayca, anoMaaHH xe — 103;35 rpaayca. Ecan mu oxhhmcm hx ox 
cooxBCxcxByiomHx BcaHHHH a^^a cpeaHCH (|)a3u Bxoporo aaxMCHHa [14;44° JIcbu 
H 12;24°], xo HaiiaeM, nxo b nepBuii roa Ha6oHaccapa b noaaenb 1-ro nucaa 
erHnexCKoro Mecaua Tox b cpeaHCM aBuxeHHM Jlyna HaxoaHaacb no aoaroxe 
Ha 11;22 rpaaycax Teabua, no aHOMaauH — na 268;49 rpaaycax ox anorea, 
a no aaoHrauHH — na 70;37 rpaaycax, nocKoabKy, xax 6uao noxaaaHO, Coanue 
b 3X0 xe BpeMa naxoanaocb na 0;45 rpaaycax Pu6. 

9. 06 HcnpaBaeHHH cpeauHX aBuxenuM JlyHU no uinpoxe h o6 hx anoxax 

npH noMoujH aaHHux Bume MCxoaoB MU onpeaeaHaH nepHoaHuecKue 
aBHxeHHa no aoaroxe h anoMaaMH, a xaxxe hx oooxh; hxo xe xacaexca 
aBHxeHHH no uiHpoxe, xo nepBOHa^aabHO mu sMecxe c PHnnapxoM ouiM6aHCb, 
npeanoaoxHB, hxo ancx Jlynu npH6aH3HxeabHO 650 paa yxaaauBaexca b CBoeii 
o^Hxe H aBa c noaoBHHoii paaa yxaaawBaexca b xonyce aeMHOH xenn na 
cpeaHeM paccxoanuu b CHauniax. IlpH 3 xhx npeanoaoxennax, anaa BeaHUHHy 
Haxaona opOuxu Jlynu, mu moxom onpeaeauxb npeaeabHue xapaxxepHCXHKH 
ee oxaeabHux aaxMenHH. Hxax, mu BuOpaan napu aaxMeHHii, paaaeaeuHue 
M3BecxHUM npoMexyxKOM [BpeMeHH], BUHHcaHaH (no BeanuHne aaxMeHHa b 
MOM enx cpeaneft (t)a3u) HCXHHHue paccxoanua Jlynu ox KaKoro-aH6o h 3 asyx 
yaaoB [B6aH3H Koxoporo HMeao Mecxo aaxMeHHe ], no HaxaoHHOMy xpyry uinpoxu 
onpeaeaHaH cpeanee noaoxenne [no uinpoxe ] oxHOCHxeabHO hcxhhhoix), 
Mcnoabaya ypaBHenne anoMaaHH Kax yxe nanecxHoe, h xaxHM nyxeu Haman 
cpeanee noaoxenne no uinpoxe b cepeanne xaxaoro aaxMenna, a anauHx, h 
aBnxenne no lunpoxe (xax naOuxox naa ueauMH o6opoxaMH) aa 3xox HHxepaaa^^ 

B nacxoaiuee Bpeua, noanayacb 6oaee yaoOnuMH MexoaaMH nnn naxoxaenna 
MCxOMoro, ne xpeOyxiiuHMH nnxaxHx npuBeaennux Buine npeanoaoxennii, mu 
ycxanoBMaH, nxo Bunncaennoe na ocnoBanHH 3xhx npeanoaoxennik aBHxenne 
no uinpoxe auaaexca nenpauHabHUM, h na ocnoBannH peayabxaxoB, ncaynennux 
B nacxoauiee Bpeua Oea yxaaannux npeanoaoxennii, HCnpasHan cauH ne 
cooxBexcxByxjuiMe aeiicxBHxeabHocxH npeanoaoxenna oxnocHxeabno Beanunn h 
paccxoannii. To xe caMoe mu caeaaan h c ochobhumh npeanoaoxennaMH aJia 
Caxypna h Mepxypna, necxoabxo Hauenna nepBonanaabnue ne Bnoane xonnue 
aannue na ocnoBanHH noaaneHiuHx 6oaee xipaxeabnux naOaxjaenHH^^. fleii- 
cxBHxeabHO, BceM, noaxoaauiHM x axon xeopnn c aio6oBbK) x Hcxnne h b ayxe 
HCcaeaoBanna, noao6aex noabaoBaxbca hobumh h oxaaaBiuHMHca 6oaee xouhumh 
MexoaaMH ne xoabxo ajia HcnpaBaenna npeanoaoxennii apenunx, no xaxxe h 
aaa [HcnpaBaenna ] coOcxsennux oiuhOok, ecan xaxoBue HMcancb, ne cnnxaa 
noaopnuM b naiueM BeanxoM h OoxecxBennoM npHSBanHH HcnoabaoBanne 
nyxHx, 6oaee xonnux ncnpaBaenHH, a ne xoabxo cbohx coOcxEennux. 
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KaKHM HMCHHO o6pa30M onpeflCJiaeTca Bce axo b Ka*;ioM oxaeJibHOM cuyaae, 
MM yKaxcM B cooTBCxcxByiomHx Mecxax nocjieayiomero HajioxeHHa. B 
Hacxoamee xe BpcMa, axo6H co6jik)Cxh HeodxoflHMHii nopaaox HajioxeHHa, mh 
o6paTHMca k onpeaejiCHHio ;iBHXceHHa no ranpoxe, fljia Koroporo HMcexca 
oieayiomHH mcxoa^^. 

Cnanajia ana HcnpaBnenna caMoro cpeanero aBHXceHna no ranpoxe mm 
BM 6pajiH nyHHMC saxMenna na nncjia nandonee xmaxenbHO onncanHMX aa 
BoaMOXHO 6o;ibniHH npoMCxcyxox BpeMenn, ana xoxopMx 6buiH OflHnaKOBMMH 
BeannHHM aaxMCHHii, KoxopMC nponcxoaHJin B6aHaH oanoro n xoro xce yaaa, 
npnneM o6a min c ceaepa, min c lora, h b xoxopMx Jlyna naxoanjiacb na 
paBHMx paccxoannax [ox Ha6aioaaxeaa ]. Ilpn xaxnx yoiOBnax b Ka*aoM 
aaxMCHHH nenxp JlynH 6yaex naxoanxbca na oannaxoBOM paccxoannH n b xy 
xe caMyio cxopony ox xoro *e yaaa, n BCJieacxBne axoro aa npoMCXcyroK 
BpeMCHH Mcxmy yxaaaHHMMH Ha6jiioaeHHaMH hcxhhhoc aBHacenne JlynM 6yaex 
coaepxcaxb neaoe nncao o6opoxoB no nrapoxe^**. 

B KanecxBC nepaoro aaxMenna mm saaan Ha6aioaeHHoe b BaanaoHe b 31 
roa Zlapna I, b nonb c 3-ro na 4-e nncao emnexcKoro Mccapa Th6h, b 
cepeaHHe 6-ro naca [homh], xoraa Jlyna aaxMuaacb c lora na 2 naabua^^. 

B KanecxBe Bxoporo aaaan Ha6aioaeHHoe b AjicxcanapHn b 9 roa Aapnana, 
c 17-ro na 18-e nncao emnexCKoro Mecaua Ilaxona, aa 3^5 paBHOaencxBenHMx 
naca ao noaynoMH, xoraa Jlyna xonno xax *e aaxMnaacb c lora na Vfe nacxb 
CBoero anaMcxpa^*^. 

B Ka*aoM na axnx aaxMennii Jlyna b cbocm aanxcennH no mnpoxe 
naxoanaacb oxoao HHCxoaamero yaaa; axo mo;kho ycxanoBHXb na caMMX o6iaHX 
coo6pa»:eHHH^’, Paccxoanne [ao JlynM] xo*e 6Mao npH6aHaHxeabno oannaxo- 
BMM H necKoabxo 6oaee 6aHaKHM x noaynaionieMyca b nepnree, ncM x cpeancMy; 
Bce 3X0 BMacnaexca na xoro, nxo 6huio BMme cxaaano oxnocnxeabHO anoMaann. 
JtencxBHxeabHo, ecan Jlyna aaxMCBaexca c lora, xo ee penxp aoaaxen aexcaxb 
ccBepnee xpyra, npoxoaamero nepea cepeannM aoanaxaabnMX coaBeaann; 
noaxOMy acno, nxo b xaxgiOM na o6ohx axnx aaxMcnnn penxp JlynM na 
oannaxoBOM paccxoannn npeamecxBOBaa nncxcaanieMy yaay^*. Ho b nepsoM 
aaxMennn Jlyna oxcxoaaa ox anorea anHUHxaa [no anoMaann] na 100 rpaaycoB 
H 19 mecxnaecaxMx. JleiicxBHxeabno, cpeanaa ero (J)aaa b BaBnaone HMeaa 
Mccxo aa noanaca ao noaynonn, a b AaeKcanapnn aa 11/3 nac paBHOaencxBennoro 
BpcMCHH, H BpcMa, npomcamee ox anoxn HaOonaccapa, cocxaBaaao 256 aex, 
122 aHa H 1036 paBHOaencxBcnHMx nacoB no oOMnnoMy cnexy, nan ace 
101/4 no cpeancMy BpcMenn. BcaeacxBne axoro ncrrnnnoe noaoacenne JlynM 
6Mao na 5 rpaaycoB MCnbme BMnncaennoro npn nOMOntn nepnoaOB. Bo speMa 
Bxoporo aaxMenna Jlyna naxoanaacb na 251;53 rpaayce ox anorea anni^nxaa; 
H aaecb npoMeacyxox BpeMenn ox yxaaanHon anoxn ao cpeanen cJjaaM aaxMenna 
paBen 871 roay, 256 asaM 8% pasnoaencxBennMM nacaM no oOMnnoMy cnexy, 
nan 81/12 no xonnoMy^^. BcaeacxBne axoro ncxnnnoe noaoxenne Obuio na 4;53 
rpaayca 6oabrae, nCM BMnncaennoe no cpeancMy aanxennK). CaeaoBaxeabno, 
B npOMCxyxox BpeMenn Mcxay anyMa othmh aaxMennaMH, cocxaBaaxjmnn 615 
emnexcxnx roaoB, 133 ana n 21161/3 paBnoaencxBennMH nac, ncxnnnoe 
aanxenne JlynM no mnpoxe cocxaaaaao neaoe nncao oOopoxoB, a BMnncaennoe 
npn noMo^^I nepnoaoB oxcxasaao or neaoro nncaa oOopoxoB na 9;53 rpaaycoB, 
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nojiyuaeMbix npa cjioxcchhh o 6 ohx SHaueHHH aHOMa;iHH. ITo oxHOincHHio xce k 
cpcflHHM flBHXceHHaM, nojiyHeHHbiM Ha ocHOBaHHH ^pe^^OJIOxeHHH rnnnapxa, 
3a 3T0 xe BpcMS HCflOCTaTOK flo nojiHoro HHCJia o6opoTOB paBHajica 
npH6;iH3HTejibHO 10;2 rpaflycaia; cjieaOBaxeabHO, cpeanee flBHXceHHC no inapoxe 
6buio Ha 9 inecxnnecaxbix 6ojibine, hcm nojiyacHHoe no npeanojioxcHHaM 
Fnnnapxa. 

PaaaejiHB 3xy BejiHanny na hhcjio ahoh, coaepxcauiHxca b yKaaaHHOM 
npoMCXcyxxe, a hmchho npH6jiH3HxeabHO na 224 609, npnOaBHB HaiweHHHe 
nocjie flCjiCHHa 0;0,0,0,8,39,18 rpa^yca k cpeancMy aHCBHOMy abh^chhio [no 
mHpoxe], BbiaHCJieHHOMy na ocHOBaHHH 3 xhx npeanojioxeHHH, mm no;iynHM 
HcnpaBjiCHHoe flBHxeHHe 13;13,45,39,48,56,37, na ocHOBaHHH xoxoporo npn 
noMOuiH nocjiCflOBaxejibHoro aioxenna mm cocxaBHJiH h ocxa^ibHMC xa6;iHUM^®. 

OnpcflejiHB xaxHM o6pa30M paa naBcer^a nepHoannecKoe aBHxeHHC no 
mHpoxe, nepexoflHM nocjie 3xoro x ycxanoBjiCHHio ero [sHancHHa] b Hana;ibHyio 

332 3noxy. Mm CHOBa oOpaxHMCa k noHCxaM aByx xohho Ha6;iioaeHHMx aaxMCHHH, 
B KOXOPMX HMCJIO 6 m MCCXO BCC XO XCC CaMOC, HXO H B npeflMflymHX aaXMCHHaX, 
a HMCHHO, hxoOm 6 mjih npH6jiH3HxeabHO paBHM paccxoaHHa JlyHM, BejinnHHM 
ee aaxeMHCHHH h hxoOm nocjieaHHC 6buiH o6a hjih c ccBcpa, hjih c lora, xoabxo 
y3ea floaxcen Omxb hc xcm xce caMMM, ho npoxHBonoaoxcHMM. 

H nepBMM H3 3XHX aaXMCHHH 6hUIO XO, KOXOpMM MM yXC B0Cn0ab30BaaHCb 
npH onpeaeacHHH anoMaanH, a hmchho cayHHBraeeca bo 2 roa MapaoxcMnaaa, 
c 18-ro Ha 19-e ancao eranexcKoro Mccapa Tox, 6MBmee b BaBHaone b noanoab, 
a B AaeKcanapHH — aa V2Vz paBHOaencxaenHoro aaca ao noayHoan; npn 3xom 
6Mao oOHapyjKCHO, axo Jlyaa aaxMHaacb c lora na 3 naabpa^*. 

Bxopoe aaxMCHHC, koxopmm noabSOBaaca xaxxe h PHnnapx, npoHSomao na 
20 roa flapHa, dHBmero nocae KaMOnaa, b Hoab c 28-ro na 29-e ancao 
ernnexcKoro Mccapa 3nH(J)H, xoraa yxe Hoan npomao 61/3 paBHOaencxBCHHMx 
aacoB; xoraa Jlyaa xoaao xax xce saxMuaacb c xjra na 1/4 awaMexpa h cpeanaa 
cjjaaa Onaa b BaBHaone aa 7/$ paBHOaencxBeHHoro aaca ao noaynoaH (xax xax 
noaoBHHa Hoan paBHaaacb xoraa npnOa- 

H3HxeabHO 61/21/4 paBHoaeHcxBOHHMM aa- ° 

caM), a B AaexcanapHH — aa H/4 pasno- 
aeHCXBOHHMH aac ao noaynoan^^. 

333 B xaamoM h 3 3 xhx aaxMenHH Jlyna 
Haxoanaacb na HanOcabraeM paccxoaHHH; ho 
B nepBOM OHa Ohiaa b BOCxoaamcM yaae, a 

BO BxopoM — B HHCxoaameM, xax axo b A 

060HX cayaaax uenxp JlyHM naxoanaca na 

oaHHaxoBOM paccxoHHHH X ceBepy ox xpyra, 

npoxoaauiero aepea cepeaHHM aoanaxaabHMX 

coaBeaaHH^^. 

riycxb ABF [pHC. 4.11] 6yaex naxaoH- 
HMM xpyroM JlyHM, HMeiomHM anaMexp 
AT. ripeanoaoxcHM, axo xoaxa A HBaaexca 
BOcxoasiniHM yaaoM, a xoaxa F — hhcxo- 

aaniHM, xoaxa xe B npeacxaBaaex cenepHoe npeaeabHoe noaoxenne; ox o 6 ohx 
yaaoB, A h F, oxaoxHM no HanpaBaeHHio x cenepHOMy npeaeay B paBHMe 
ayrn AA H FE xax, axo6 M bo BpcMs nepBoro aaxMeHHa penxp JlyHM naxoanaca 
B A, a BO BpeMH Bxoporo — b E. Ho a^a nepBoro aaxMenHa BpeMa, npoxexmee 

5 K. niojieMe* 
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OT anoxH, cocTaB;ia;io 27 eranercKHx roaoB, 17 flHeii h 111/6 paBHOfleHCTBeHHMx 
wacoB xax no o6i>i>iHOMy, rax h no TonnoMy cnery, h BCneacTBHe aroro Jlyna 
HaxoflHJiacb Ha 12;24 rpaflycax or anorea anauHiuia, npHncM BbinHCJiCHHoe no 
nepHOflaM ee cpeanee flBHxeHHC 6wjio tohho na 59 raecTHflecaxHx 6o;ibine 
HCTHHHoro. PaBHMM o6pa30M, flo BTopoTO saxMCHHa nponuio 245 eranexcKHx 
roflOB, 327 flHeii h IOV 2 V 4 paBHOAeHCXBeHHUx nacoB no odbinHOMy cnexy, no 
xoHHOMy xce IO1/4 , h BcxeflCXBne axoro Jlyna oxcxoona ox anorea anHpHKjia 334 
Ha 2;44 rpaayca; BbrnncjiCHHoe na ocHOBaHHH nepHOflOB ee flBHxeHHe 6buio 
XOHHO Ha 13 mecxiwecaxHx 6ojibme hcxhhhoto. H npomeamee Me>Kay Ha6- 
jiiofleHHaMH BpeMa, oxBaxuBaiouxee 218 ernnexcKHx roflOB, 309 flHeii h 23Vi2 
paBHOfleHCXBeHHHx naca, aaex cpeanee flBHxeHne no mnpoxe [aa BbinexoM 
nojiHMx oOopoxoB], paBHoe 160;4 rpaaycaM. 

riycxb xenepb Ha ocHOBaHHH H3Jio*eHHoro cpe^nee no^ioxenne uenxpa JlyHM 
B nepBOM aaxMeHHH Oyaex b Z, a bo BxopoM — b H, H xax xax ayra 
ZBH paBHa 160 rpaaycaM h 4 mecxHflecaxHM, AZ — 59 mecxHflecaxHM h 
EH — 13 mecxHaecaxHM, xo nojiynaexca, nxo ayra AE 6yaex paBHa 160;50 
rpaaycaM. CjieaoBaxeabHo, o6e ayra, AA h EF, Bsaxhie BMecxe, cocxasax 
HeaocxaiomHe ao noayoxpyxnocxH 19; 10 rpaaycoB; nocxoabxy xe ohh paBHu, 
xaxaaa h3 hhx 6yaex paBnaxbca xem xe caMUM 9; 35 rpaaycaM, na xoxophie 
HCXHHHoe noaoxeHHe Jlynw b nepsoM aaxMeHHH oxcxaBajio ox Bocxoaamero 
yaaa, a bo BxopoM onepexajio nncxoaHniHii. H, caeaoBaxeabHO, Bca ayra AZ 
paBHa 10;34 rpaaycaM, ocxaiomaaca xe HF paana 9;22 rpaaycaM. TaxHM 
o6pa30M, cpeanee noaoxeHHC Jlynw ann nepBoro aaxMCHHa oxcxaaaao na 10;34 
rpaaycoB ox Bocxoaamero yaaa h oxcxoaao na 280; 34 rpaaycoB ox ceaepHoro 335 
npeaeaa B; bo axopoM xe aaxMCHHH oho onepexaao na 9;22 rpaaycoB 
HHcxoaamHH yaea h oxcxoaao ox xoro xe ceBepnoro npeaeaa na 80;38 
rpaaycoB*^^. 

HaxoHep, nocxoabxy apeMa, npomeamee ox HanaabHOii onoxH ao cpeaneik 
cj)a3bi nepBoro aaxMOHHa, cooxaexcxayex 286; 19 rpaaycaM npnOaBaeHHa nrapoxhi, 
xo, oxHaB Hx ox 280; 34 rpaaycoa, cooxaexcxByioniHx anoxe nepaoro aaxMeHHa 
(nocae npHOaaaeHHa x nocaeaHHM noanoii oxpyxHOCxn), mh noaynHM a.aa 
nepaoro roaa HaOoHaccapa, b noaaeub 1-ro nncaa eranexcxoro Mecau,a Tox a 
xanecxae onoxH nepHOaHnecxoro H3MeHeHHa mHpoxbi 354; 15 rpaayca, HanHHaa 
ox ceaepHoro npeaeaa. 

Tax xax jinn BbiHHcaeHHa HoaoayHHH h noanoayHHii naM ne nonaaoOnxca 
Bxopoe HepaaeHcxBO, xoxopoe mh enre paaOepeM b aaJibHeiiraeM, xo mh npn 
noMOniH reoMexpHnecKHX pacnexoa cocxaBHM xaOaHuy aHaueHHH njisi oxaeabHHX 
ayr [ypaBHenna anoMaaHH], xax mh axo caeaaan b xeopnn aanxenna Coanna^^. 

B aawHOM caynae BOcnoabayeMca oxHomenHOM [paanyca ae^Jcpenxa x paanycy 
anHUHxaa] 60 x 51/4. Tohho xax xe min npHaeraioniHX x anoreio xaaapaHxoa 
npHMeM aeaeHHa no 6 rpaaycoB, a a^a npnaeraioniHX x nepnreio — no 3 
rpaayca, xax qxo 4)opMa axoii xaOaHUH 6yaex xaxoii xe, xax xaOannH Coanna; 336 
OHa coaepxHX 45 cxpox h 3 cxoaOua, h 3 xoxopnx aBa nepaHX aaiox nncaa 
rpaaycoa anoMaanH, a xpexHii — cooxaercxEyioniHe xaxaoii ayre npocxacjjepean, 
npHHeM BHHHxaHHe npH pacnexe aoaroxH h ninpoxH nponaBoanxca, xoraa nncao, 
noaynaeMoe aJia aHOMaann npH oxcnexe ox anorea anHUHxaa, 6yaex Menbme 
180 rpaaycoB, a npHOaBaeHHe, xoraa oho 6oabme 180 rpaaycoB. H ynoManyxaa 
xaOaHpa xaxosa. 
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10. Ta6jiH4a nepBoro, hjih npocToro, HepaseHCTBa JlyHu 


06mMe MHCJia 

npocTatJwpeaw 

06iuKe MMCJia 

npocTa([)epe3bi 

06u;Me MMCJia 

npocxa^peau 

6 ° 

354° 

0°29' 

93° 

267° 

5°0' 

138° 

222° 

3° 35' 

12 

348 

0 57 

96 

264 

5 1 

141 

219 

3 23 

18 

342 

1 25 

99 

261 

5 0 

144 

216 

3 10 

24 

336 

1 53 

102 

258 

4 59 

147 

213 

2 57 

30 

330 

2 19 

105 

255 

4 57 

150 

210 

2 43 

36 

324 

2 44 

108 

252 

4 53 

153 

207 

2 28 

42 

318 

3 8 

111 

249 

4 49 

156 

204 

2 13 

48 

312 

3 31 

114 

246 

4 44 

159 

201 

1 57 

54 

306 

3 51 

117 

243 

4 38 

162 

198 

1 41 

60 

300 

4 8 

120 

240 

4 31 

165 

195 

1 25 

66 

294 

4 24 

123 

237 

4 24 

168 

192 

1 9 

72 

288 

4 38 

126 

234 

4 16 

171 

189 

0 52 

78 

282 

4 49 

129 

231 

4 7 

174 

186 

0 35 

84 

276 

4 56 

132 

228 

3 57 

177 

183 

0 18 

90 

270 

4 59 

135 

225 

3 46 

180 

180 

0 0 


338 11. O TOM, HTO pasHHpa npHHaTOH FHnnapxoM BejiHHHHU jiyHHOro 

HepaBCHCTBa h HaHACHHoil HaMH nojiynaeTca He or pasJiHaHa 
caejiaHHux npeanojiozeHml, ho BcjieacTBHe BUHHCJieHHM 

Tax BOT, nocjie roro, aro 6ujio BMme noxasaHO, noxany^, c npasoM mot 
6h xTo-HH6yflb cnpocHTb: no xaxoft npHHHHe OTHomeHHe [axcpeHTpHCHTera ], 
nojiyneHHoe PHnnapxoM m jiynHbix aaTMCHHfi ania onpeaejieHHa yxaaaHHoro 
HepaBOHCTBa, ne coBnaaaer c tom, xoropoe 6buio naiiacHo hbmh, h no»ieMy 
nepBoe OTHomeHne, nojiyaCHHoe hm no xeopHH axcpeHTpa, He coBnaaaer co 
BTOpblM, BbiqHCJieHHMM HO TCOpHH anHHHXJia? fleHCTEHTCJIbHO, B HCpBOM CBOCM 
flOxaaaTejibCTBe rnnnapx HaxoflHx, axo oxHomeHHe paanyca oxcneHxpa x 
paccxoHHHK) Mcxay ueHxpaMH ero xpyra h xpyra, npoxoflamero nepea cepeaHHH 
3HaxoB aoflHaxa, Oyaex npHOjinanxeabHO xaxHM xe, xax y 3144 x 3273^3, hxo 
TO xaecTBCHHO c oxHomcHHCM 60 X 6; 15; bo BxopoM xe flOxaaaxejibcxBe oh 
nojiynaex, hxo oxHomcHHe paanyca xpyra aepea cepcflHHH anaxoB aoflHaxa (ao 
ueHxpa anHHHxaa) x paanycy caMOro anHUHxaa 6yflex xaxHM xe, xax y 31221/2 
X 2471/2, Hxo xoxaecxBCHHO c oxHomcHHCM 60 X 4;46. Ho HaH6oabmee ypaBHenne 
aHOMaaHH npn oxHomcHHH 60 x 61/4 nojiyaaexca paBHHM 5;49 rpaaycaM, a 

339 npH oxHomeHHH 60 x 4;46 — xojibxo 4;34 rpaaycaM; no HamHM xe pacnexaM 
npH oxHomeHHH 60 x 514 cooxBexcxByion(aH paanocxb Oyaex npH6jiHaHxejibHO 
5 rpaaycoB^^. 

A Hxo xaxaa norpemHocxb no;iy»nuiacb ne BcneacxBHe necorjiacna ochobhux 
npeanojioxeHHft [06 annnHxae h axcueHxpe], xax noaaraiox nexoxopHe^^, mh 
BHacHHaH B npHBeaeHHHx HeMHoro panbine paccyxaenHax, a HMenno [mh 
BHaCHHaH ], HXO HBJieHHa OCXaiOXCH OflHHMH H XeMH xe npH XaXflOH Ha OCHOBHHX 
mnoxea; a ecan 6h mh aaxoxean npoHaaecxH pacaexH na HHcaax, xo mh cor- 
jiacHO o6eHM mnoxeaaM nojiyaara 6m xo xe canoe oxHomenne, ecjiH, xoneano, 
zvia xaxflofi mnoxeaH mh OyaeM HcxoaHXb na oannx h xex xe Ha6aioaeHHH, 
a He Ha paajiHHHHx, xax aro aeaaex Tnnnapx. flencxBHxeabHO, ecaa saaxb ne 

5* 
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OflHH H xe xe aaxMeHHH, to norpemHOcxb moxbt nojiy™Tbca hjih b caMHx 
Ha6jiioaeHHax, hjih b BuqHCJieHHax npoMexyxKOB BpeMena. flcHCTBHxejibHO, mh 
y6eaHMca b sajibHeHmcM, axo xoxa b 3xhx aaTMOHHax [HcnojibaoBaHHux 
FnnnapxoM] chshtiih 6iiIjih Ha6jiioneHbi npaBnabHO h Bnojine corjiacyioxca c 
onpeaejiCHHHMH naMH nojioxeHHaMH o paBHOMepnoM h nepaBHOMepHOM 
ABHXeHHaX, HO BHHHCJieHHa npOMCXyXKOB BpeMCHH, npH nOMOipH KOTOPHX 
onpeaejiaexca KOJiHaecxBBHHaa BejiHauHa oxHomcHHa, hc 6hjih npoH3BeaeHH 
HaH6ojiee xmaxejibHHM o6pa30M^*. JI,OKaxceM xaxaoe h3 oxhx no;io}KeHHH Hcxo^a 
H3 Tpex nepBux 3axMeHHH. 

PHnnapx roBopnx, axo 3xh xpH 3axMeHHa 6iiIjih B3axu h3 Ha6jiioaeHHH, 340 
nojiyacHHHx h3 BaBUXOHa h hmbhho xaM npoH3BeaeHHbix; nepBoe 3aTMeHHe 
npoH3om;io b apxoHxax OaHOcxpaxa b A4)HHax b Mccape nocHpeoHe; Jlyna 
3aTMH;iacb jinnib b He6ojibmoH aacxH pHCxa co cxopoHH jiexHCro Bocxopa, 
npaacM ox Hoaa ocxaBajiocb nonaaca. «JIyHa, — roBopnx oh, — aaKaxuaacb 
eme b 3axMeHHH». 3xo Bpeva cooxBexcxByex 366 rosy ox Ha6oHaccapa, 
eninexcKOMy Mccapy Tox, Kax roaopHx oh caia, c 26-ro na 27-e ancxao, aepea 
51/2 aacoB MCcxHoro bpcmchh nocjie nojiynoaH, xax xax Hoan e^^e ocxaBajiocb 
nojiaaca^^. Ho nocKo;ibKy Cojinpe naxopHjiocb b xonpe Cxpejibpa, xo b BaBHjione 
aac HoaH cooxBexcxByex 18 BpeMeHHbiM rpapycaM, h6o Hoab paana 14% 
paBHopencxBeHHbiM aacaM; cjiepoBaxe;ibHO, 51/2 aacoB MCcxHoro bpcmchh 
cooxBCxcxByiox 6% paBHopcHcxBCHHbiM aacaM. TaxHM o6pa30M, naaano aaxMCHHa 
6hjio b 18% paBHOflCHcxBCHHHx aacoB noaic noaypHa 26-ro aHcaa. IlocKOJibKy 
*c aaxMHjiacb jiHPib Hc6o;ibraaH aacxb, xo bcc bpcmh aaxMCHHH pojixHO 6H.ao 
paBHaxbca npH6.aH3Hxc;ibHO IVi aacy, h cpcpnaa (J)a3a, oacBHpHO, 6NJia b I91/3 
paBHOpCHcxBCHHbix aacoB. . C.acpoBaxe;ibHO, b AjicxcaHppHH cpcpnaa 4>a3a 
aaxMCHHa 6buia b 18 1/2 paBHopcHcxscHHbix aacoB nooic nojiypHH 26-ro ancjia. 341 
H BpcMs, npomcpracc ox anoxH ncpBoro ropa Ha6oHaccapa po paccMaxppBac- 
Moro, cocxaBMCx 365 cnincxcKHx ropOB, 25 pncii h 18 1/2 aacoB no o6HaHOMy 
caexy, hjih 1814 no xoanoMy. Eoih pjia axoro bpcmchh mh npoH3BcpcM pacacxH 
Ha OCHOBaHHH npHHHXHX HaMH OCHOBHHX n0.aO%CHHil, xo HanpCM, axo HCXHHHOC 
nojioxcHHC Co.aHpa 6hjio na 28;18 rpapycax Cxpcnbpa. Jlyna *c b cpcpncM 
PBHXCHHH HaxopHjiacb Ha 24;20 rpapycax Bjih3hcpob, a b hcxhhhom — na 
28;17, xax xax no anoMaann ona oxcxoaaa na 227;43 rpapycoB ox anorca 
anHpHxaa^®. 

flaacc Fnnnapx roBopnx, axo cncpyiontcc aaxMCHHC nponaomao b apxoHxax 
Oanocxpaxa b A4)HHax b mcchpc Cxnpo^pnoHC, a no-crancxcxH — b Mccapc 
OaMCHOT, c 24-ro na 25-c ancao. Ho cro caoBaM, Jlyna aaxMHaacb ox xoaxH 
jicxHcro Bocxopa b xcacHHC ncpBoro aaca HOan. 3xo BpcMa cooxBCxcxBycx 366 
ropy Ha6oHaccapa h hohh c 24-ro na 25-c ancao Mccapa OaMCHOx, caMoc 
6oabmcc 3a 51/2 aacoB mccxhoco bpcmchh po nojiynoan’^ Ho xax xax Coanpc 
Haxopnaocb xorpa b xonpe BananepOB, xo hohhoh aac b BaBHaonc paBnaaca 
Torpa 12 BpcMCHHHM rpapycaM, caepOBaxeabHO, 5 i /2 aacoB mccxhoxo bpcmchh 
paK)x 4% paBHopCHCXBCHHHx aaca. Snaanx, naaaao aaxMCHHa 6Hao b 7% 

[6 + (6—4%) ] paBHOpCHCXBCHHHX aacOB nocac noaypna 24-ro aacaa. Ho xax 342 
xax BCC BpcMa aaxMCHHa paBHaaocb, no aanncaM, 3 aacaM, to, anaanx, epepnaa 
(Jaaa 6 Haa b 9 1/10 paBnopCHcxBCHHbix aacoB. Cacposaxcabno, b AacxcanppHH 
ona poaxna 6 Haa npoHaoHXH npH6aH3HxcabHO aepea 81/4 paBHopcncxBCHHHx 
aacoB nocac noaypna 24-ro ancaa. H BpcMa, npomcpmcc ox BMPicynOManyxoli 
anoxH, cocxaBaacx 365 cmncxcxHx ropOB, 203 pna h 81/4 paBHopcHcxBCHHHx 
aacoB no o6HaHOMy caexy, nan 71/2% no xoanoMy. flaa axoro bpcmchh xoanoc 
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nojio^CHHe CojiHua, khk mm HauuiH, 6mjio Ha 21;46 rpaayce Bjihshcuos, a 
Jlyna b cpeancM aBH^CHHH HaxonHjiacb Ha 23;58 rpaaycax Cxpejibua, b 
HCTHHHOM — Ha 21;48, Tax xax no anoMajiHH ona orcTOajia Ha 27;37 rpaaycoB 
OT anorea anHUHKJia^^. npoMCxcyrOK bpomchh, npomefluiHH Mcamy nepsHM h 
BTopMM saxMCHHaMH, nojiyaacxca paBHMM 177 anaM, 133^5 paBHOaeHCxBCHHMM 
aacaM; hhoio rpaaycoB, aa xoxopoe nepeaBHHyaocb CoaHpe [no aoaroxe], 
paBHo 173;28, xoraa xax PHnnapx Beaex cboh pacaexM, xax 6yaxo 6m yxaaaHHMH 
npoMCxcyxox bpcmchh paanaaca 177 anaM h 131/2*/4 paBHOacHCXBCHHMM aacaM, 
axo cooxBcxcxByex nepcMemcHHio CoaHua [no aoaroxe] na 173 rpaayca 6e3 
1/8 aacxH. 

Tpexbe xce aaxMCHHe, no ero caoaaM, npoHSomao b apxoHxax Ssanapa b 
A(l)HHax 1-ro aHcaa Mccapa OocHaeoHa, no eninexcxoMy xce caexy c 16-ro na 
17-e aHcao Mccapa Tox. Kax oh roaopHx, Jlyna aaxMHjiacb noanocxbio ox 
aexHcro Bocxoaa no HCxeacHHH 4 aacoB [Hoan]’^. 3xo apcMa cooxsexcxByex 
367 roay Ha6oHaccapa, c 16-ro na 17-e ancao Mccana Tox, caMoe 6oabuiee 
3a 21/2 aaca ao noayHoaH. Ho xax xax Coanne naxoanaocb bo BxopoH xpexH 
Cxpeabpa, xo b BaBHaone HoaHOif aac pasnaaca npH6aH3HxeabHO 18 bpcmchhmm 
rpaaycaM; caeaoBaxeabHO, 21/2 aaca mccxhopo BpeMCHH cocxaBaaiox 3 pasno- 
aeHCxBCHHHx aaca. TaxHM o6pa30M, aaaaao aaxMCHHa 6Hao aepea 9 
paBHoaeHcxBCHHMx aacOB nocae noayana 16-ro awcaa. Ho xax xax Jlyna 
aaxMHaacfa noaHocxbio, xo Bce apcMa saxMCHHa paBHaaocb npH6aH3HxeabHO 4 
paBHoaeHCXBCHHMM aacaM, h, snaanx, cpeaHaa ^aaa 6Maa b 11 aacoB nocae 
noayaHa; caeaOBaxeabHO, b AaexcauapHH cpeanaa saxMenHa aojiXHa 6wia 
npoH30HXH B IO 1/6 paBHOaeHCXBeHHHx aacoB nocae.noayaHa 16-ro ancaa. M 
BpeMa, npoiueAuiee ox npHHaxoii onoxH, cocxasaaex 366 eninexcxHx roflOB, 15 
AHeii H 101/6 paBHOACHcxBeHHMx aacoB no o6MaHOMy caexy, hah Qi/zVs no 
xoanoMy. JI,aa oxoro BpeMeHH mm hhxoahm Coanne b hcxhhhom ABwacenHH na 
17;30 rpaaycax Cxpeabna, a Jlyny b cpeAHCM ABHacenwH — na 17;21 rpaaycax 
BaH3HenOB, b hcxhhhom ace — na 17;28, xax xax no anoMaanH ona oxcxoaaa 
Ha 181; 12 rpaayc ox anorea onHUHxaa. HpoMeacyxox apeMenn ox Bxoporo ao 
xpexbero aaxMeHHa noayaaexca pabhmm 177 akhm h 2 paBHoaencxBeHHMM 
aacaM, hah 175;44 rpaaycaM [no aoaroxe], xoraa xax Tnnnapx onaxb 
npeanoaaraex, axo axox npoMeacyxox BpeMeHH paanaaca 177 anaM h 13^3 
paBHoaeHcxBCHHOMy aacy, hah 1751/8 rpaaycaM^^. TaxHM o6pa30M, b BHancae- 
HHH npOMCxcyxxoB BpeMeHH OH, no-BHAHMOMy, omnOca: b aHax — na 1/5 h 
1/3 paBHOaeHCXBeHHOro aaca b nepBOM h BxopoM npoMe*yxxax, b rpaaycax 
xcc — npH6aH3HxeabHO na 3^5 rpaayca b o6ohx npOMeacyxxax, axo Moacex aaxb 
aaMcxHyx) pa3HHny b BeananHe oxHOuieHna. 

Tenepb nepeiiaeM x pa3o6paHHMM hm aaaee xpeM nocaeanHM aaxMCHHaM, 
xoxopMc, xax OH roBopHx, 6buiM HaBaioacHM B AaexcanapHH. Hepaoe h3 3xhx 
3axMeHHH, roBopHx OH, npoH3omao b 54 roa BXoporo nepnoaa Kaanona, b 
crnncxcxoM Mecane Mecope, 16-ro ancaa, xoraa Jlyna naaaaa aaxMCBaxbca 3 a 
noaaaca ao CBoero BOcxoaa h noaHocxbio oancxHaacb b noaoBHHC xpexbcro 
aaca^^. TaxHM o6pa30M, cpeanaa ^aaa Bbiaa b Haaaae Bxoporo aaca, 3a 5 
aacoB MecxHoro bpcmchh ao noaynoaH (3a cxoabxo ace h paBHOaeHcxBCHHHx) , 
xax xax Coanne naxoanaocb b kohuc ^cbm. Thxhm o6pa30M, b AaexcanapHH 
cpeanaa (J)a3a aaxMCHHa nponaouiaa aepea 7 paBHoaencxBeHHMx aacoB nocae 
noayana 16-ro ancaa. BpeMa xe, npomeaniee ox nepBoro roaa anoxH 
Ha6oHaccapa, cocxaBaaex 546 emnexcxHx roaoB, 345 ahch h 7 paBHoaencx- 
bchhmx aacoB no o6MaHOMy caexy, hah 6V2 no xoanoMy, b axo BpeMa mm 
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onaxb HaimiH, ^ito Cojihuc b hcthhhom abh^kchhh HaxosHJiocb na 26;6 rpaaycax 
flcBbi, a Jlyna b cpeaHCM ABHXceHHH — aa 22 rpaaycax Pbi 6 , b hcthhhom 
xce — Ha 26; 7 rpaaycax, rax Kax no anOMajiHH oaa oxcxoajia Ha 300; 13 
rpaaycoB ox anorea onnuHiuia^®. 

Cjieayion;ee aaxMCHHe, roBopnx oh, npoHSOmjio b 55 roay xoro xe nepHOaa’’, 
9-ro HHCJia eranexCKoro Mecapa Mexapa. Oho naaajiocb, xorpa yxe npomjio 
51/3 aacoB HOHH, H Jlyna aaxMHjiacb nojiHOcxbio’*. C;ieaoBaTe;ibHO, naaajio 
saxMCHHa Obuio B 111/3 paBHOfleHCTBeHHbix aacOB nocjie nojiyana 9-ro aHOia; 
CojiHpe HaxoflHjiocb b kohuc Pbi 6 ; cpeanaa (J)a3a 6buia aepea 131/3 
paBHOaeHCxBCHHbix aacoB, nocKoabxy aaxMeHHe Jlynia 6hi;io noJiHHM. M BpcMa, 
npomepmee ox naaajibHOH anoxH ao chx nop, cocxaBjiaex 547 eranexcKHx roaoB, 346 
158 aneft h npH6aH3HTeabHO 131/3 paBHoaCHCTBCHHux aacoB Kax no oOnanOMy, 
xax H no xoaHOMy caexy; a-Jia oxoro BpcMCHH mm xoano xax xe Haman, axo 
Coanpe b hcxhhhom aBHXceHHH naxoanaocb na 26; 17 rpaaycax Pm 6, a Jlyna 
B cpeancM aBHxceHHH — na 1;7 rpaayce KaemneH, b hcxhhhom xe — na 
26; 16 rpaaycax flcBM, xax xax no anoMaann ona oxcxoaaa na 109;28 rpaaycoB 
ox anorea^^. BpCMa xe, npomeamee MCxay nepBMM h bxophm aaxMCHHHMH, 
oxaaMBaexca paBHMM 178 anaM h 6V2V3 paBHoaeHCXBCHHHM aacaM, nan 180;11 
rpaaycaM, xoraa xax Fnnnapx, npOH3Boaa cboh pacaexM, noaaraa, axo axox 
npoMCxyxox BpeMenn pannaaca 178 aHaM h 6 paBHoaCHCxBeHHMM aacaM, nan 
*e 180;20 rpaaycaM, 

Tpexbe xe aaxMCHHe, roBopnx oh, nponaoniao b xox xe caMHfi 55 roa 
Bxoporo nepHoaa Kaannna, b emnercxoM Mecape Mecope, 5-ro ancaa; naaaaocb 
OHO, xoraa yxe npomao 6^3 aacoB homh, h Jlyna aaxMHaacb noaHOcxbio. M 
cpeanaa (Jjaaa aarMenna, roBopHX oh, 6Haa caMoe 6oabmee oxoao 81/3 aacoB, 
x.e. aepea 21/3 aaca MecxHoro bpcmchh nocae noayHoan*®. Ho xax xax Coanpe 
naxoanaocb b cepeanne JIcbm, to b AaexcanapHH noanoft aac paanaaca 
143/5 rpaaycaM bpcmchh; anaanx, 21/3 aaca Mecxnoro BpeMenn cocxaBaaK)x 
npH6aH3HxeabHO 21/4 paBHOaencxaenHOro aaca. TaxHM o6pa30M, cpeanaa 4)a3a 
6Haa B 141/4 aacoB nocae noayaHa 5-ro ancaa. M onaxb speMa, npomeamee 347 
ox HaaaabHOH onoxn ao axoro [MOMenra], cocxaBaaex 547 emnexcxnx roaoB, 

334 ana h 1414 paBHoaencxBeHHMX aacoB no o6MaHOMy caexy, nan \ 3 V 2 V 4 
no xoanoMy. Jlaa axoro BpeMenn mm naman Coanpe b hcxhhhom aBHxennn 
Ha 15; 12 rpaaycax JIcbm, a Jlyny b cpeaneM aBHxeHnn — na 10;24 rpeiaycax 
Pm6, b hcxhhhom xe — na 15; 13, xax xax no anoMaann ona oxcxoaaa na 
249;9 rpaaycoB ox anorea anHpHxaa*^ H npoMexyxox BpeMenn Mexay bxopmm 
H xpexbHM 3axMeHHaMH cocxaBaaex 176 anen h Vs paBHoaeHcxBennoro aaca, 

Han xe 168;55 rpaaycoB, xoraa xax Fnnnapx onaxb noaaraa oxox npoMexyxox 
paBHMM 176 aH.HM H 11/3 paBHoaCHcxBeHHOMy aacy, nan 168; 33 rpaaycaM. M, 
caeaoBaxeabHo, oxcioaa BnaHO, axo b rpaaycax oh omH6ca npH6aH3HxeabHO na 
rpaayca [no aoaroxe], a b anax — npH6aH3HxeabHO na 1/21/3 h na 
'/2'/3'/io aacxbK) oaHoro paBHoaencxaenHoro aaca*^, a axo Moxex nponaaecxH 
aaMexnyio paannpy b noayaaiomeHCH npn aannoH mnoxeae Beananne 
oxHomenna. 

TaxHM o6pa30M, mm BMacHnan npHanny ynoManyxoro BMme pacxoxaenna. 348 
Mm MOxeM noaxoMy c eipe 6oabnniM aoBepneM oxHOcnxbca x noayaennoH hbmh 
Beananne oxHomenna aaa nepaBeHcxBa b cnaHmax JlynM, xeM 6oaee, axo, xax 
oxaaaaocb, Bce axn aaxMenna HanayamnM o6pa30M coraacyioxca c HannrMw 
rnnoxeaaMH. 
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Knuea V 


1. 06 yCTpOHCTBC aCTpOJIfl6HH 

IlocKOJibKy fljia onpeflejiCHHa coeaimeHHH c Cojihucm, t.c. HOBOJiyHHH h 
nojiHOJiyHHH H coBepmaiomHxca bo BpeMs hhx aaTMCHHH, oxaaajiocb Bnojine 
aocxaxOHHHM HaaoxeHHoe naMH npeflnojioxcHHe o nepBOM h npocxoM 
HepaBCHCxBe, mh moxjih 6bi paccMaxpHBaxb xojibxo oaho axo HepaBCHcxBO. 
OanaKo OHO hc oxaabiBaexca flocxaxoMHbiM ajia onHcaHHa flBHxeHHa JlyHH b 
apynix nojio^KOHHax oxHOCHxeabHO CojiHua BCJieflCXBHC xoro, axo, xax mh 
cxaaajiH, HMcexca h Bxopoe HepaBCHCXBO JlyHH, onpeaejiacMoe ee paccxoaHHaMH 
ox CojiHua; oho b o6ohx CHSHraax oiHBaexca c nepBHM, ho cxanoBHxca 
HaH6oabmHM b noaoxcennax, Koraa Jlyna a&XHXca nonoaaM*. K axOH floraflxe, 
npeBpaxHBraCHca hoxom b yBcpeHHOCXb, mh npHuuiH na ocHOBaHHH Ha6aiofleHHHX 
H aanHcaHHHx FnnnapxoM ;qBH;KeHHil[ JlyHH, a xaxxe h ca&aaHHHX naMH 
caMHMH Ha6;iiofleHHft^ npn noMomw nocxpoennoro fljia axoft peaH npH6opa, 
KoxopHH ycxpocH oieayiomHM o6pa30M^. 

BoabMOM flBa xomho odxoaenHHx xojibua, noaepxHocxH xoxopnx xBagpaxHH 
B ceacHHax [pnc. 5-A]. Flycxb ohh 6yflyx HMCxb noflxoflamyio BejiHHHHy h 
noBciOfly 6yflyx paBHH h noflo6HH apyr flpyry. CoeaHHHM hx no flHaMexpy xax, 
aX06H HX nOBCpXHOCXH 6 hJIH BSaHMHO 
nepneHflHKyjiapHH; o^ho h3 hhx mu 6yfleM 
paccMaxpHBaxb xax xpyr, npoxoflamnii 
aepea cepennHu anaxoB aoanaxa [I], a 
apyroH [2] — xax noayaeHHUH [xpyr], 
npoxoflamHH aepea nojiiocu aoflHaxaabHoro 
[xpyra ] h paBHOflCHcxacHHOro. Ha axoM 
xpyre npH nOMomn cxopoHU BnHcaHHOro 
xBaflpaxa ycxanaBjiKBacM xohxh, H3o6pa- 
xcaiOHiHe nojiKKTH xpyra aepea cepeaHHu 
3HaxoB aoanaxa, h, BcxaBHB b hhx uh- 
jiHHflpHXH [e—e], Buxoflamne c BHeuiHen 
H BHyxpcHHCH noBcpxHOCxcH, npHxpenjiaOM 
X BHCuiHHM eme o^hh xpyr [5], xoxopuH 
352 Bcaae CBOCH BorayxoH noBcpxHocxbio xohho 
xacaexca Bunyxjiofi noBepxHocxH aayx 
coeaHHeHHHx xpyroB h Moxex Bpaipaxbca 
no aojiroxe Boxpyr ynoManyxux noaiocoB 
xpyra aepea cepcflHHH anaxoB. K BHyx- 
peHHHM ace pHjiHHz^pHxaM MH noao6HHM 
xe o6pa30M npnxpenjiacM apyroH xpyr [6], xoxopHH Bcaae Bunyxjioii cboch 
noBcpxHocxbK) xoMHo xacaoxcH BorHyxoH noBepxHOCxH o6ohx nepBHx xpyroB h 
xaxxe Moxex Bpan^axbca no flojiroxe BOxpyr xex xe nojixjcoB, axo h BnemHHH 
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Kpyr. 3 tot BHyxpeHHHH xpyr, a xaKxe xox, Koxopuft o6o3Haqaex npoxoflaman 
aepea cepeflHHw anaKOB, aejiHM Ha o6u<iHi>ie 360 rpaaycoB OKpyxHOCxH h, 
HacKo;ibKO 3x0 BOSMO^HO, xaKxc Ha 6ojiee mcjikhc noapasaejiCHHa. ITofl 

BHyxpCHHHM KpyTOM H3 3XHX flByX MU XOaHO npHJiaXCHBaCM eme OflHH XOHKHH 
MajiuH xpyr [7], HMCiomHH flBa ;(HaMexpajibHO npoxHBonojioacHux oxBCpcxHa 
[b — b], xax, axo6u oh mof Bpaipaxbca b iuiockocxh BHyxpcHHero xpyra no 
HanpaBjiCHHK) k xoMy hjih flpyrOMy h 3 ynoManyxux noJiiocoB h no3BOjia;i 
npoH3BOAHXb Ha6;iioaeHHa ninpoxu. CgejiaB Bce 3xo onHcaHHUM o6pa30M, Ha 
xpyre, Koxopuii mu npeanojiaracM npoxogan^HM aepea o6a nojiioca, oxiuiaflu- 
BacM ox KaxcAoro h 3 doaiocob xpyra qepea cepenHHu anaxoB aoanaxa Ayry, 
paBHyio onpeACACHHOH Bume BeAHMHHe MCXAy noAiocaMH xpyra qepea cepeAHHU 
3HaxoB aoAHaxa h paBHOAeHCxaeHHoro. noAyqaKsmneca xonnu 3 xhx Ayr, xoxe 
AHAMexpaAbHO npoxHBonoAOXHue Apyr APyry, npnxpenAaeM [uHAHHApHxaMH 
(1 — d] X onHcaHHOMy b naqaAe axoro coqHneHHa nonyaenHOMy xpyry [3, 4] ass 
AAa Ha6AK)AeHHH Ayr nonyaenHoro xpyra uexAy xponnxaMH xaxHM o6pa30M, 
qxo6u npH ycxaHOBxe ero b xom xe nOAOxcHHH, qxo h ynoManyxoe panee, 
x.e. nepneHAHxyAapHO haocxocxh ropHaoHxa, noA cooxBexcxByxjmHM AannoMy 
xAHMaxy noAHaxHeM noAKx:a h, xpoue xoro, napaAAeabHo haocxocxh ecxecx- 
BCHHoro McpHAHana, BHyxpenHHii xpyr [J, 2 h aP-I wor coBepmaxb Bpan^eHna 
Boxpyr noAKDCOB paBHOACHcxaenHoro xpyra ox bocxoab x aanaay b cooxboxcxbhh 
C nepBUM ABHXeHHOM MHpa^. 

VcxaHOBHB OHHcaHHUM o6pa30M 3XOX npH6op, xorAa moxho OAHOapeMenno 
BHAexb HAA noBepxHOCxbK) ScMjiH H CoAHue, H Jlyny, ophboahm BHeuiHHft xpyr 
[5 ] acxpoAadHH npH6AH3HxeAbHO Ha xox rpaayc, xoxopuH b AaHHuft qac 
aaHHMaex CoAHue, h noBopaqHBaeM xpyr, npoxOAaniHH qepea noAK)cu [2, 
d — d], xax, qxo6u cooxaexcxByion^ee cOAHeqnoMy rpaAycy ceqenne o6ohx xpyroB 
6uao xoqHO o6pameHO x CoAHuy, hhumh caobamh, qxoOu o6a xpyra, x.e. 
[xpyr] qepea cepeAHHu anaxoB aoAHaxa [/] h npoxoAamHH qepea ero hoakku 

[5] , aaxenaAH Apyr APyra, hah, ocah mu HaOAioAaeM xaxyio-HH6yAb aaeaAy, 
xax, qxo6u, npHAOXHB oahh raaa x oahoh na cxopoH ycxanoBAennoro BHemnero 
xpyra [5], noA cooxBcxcxByioinHM rpaaycoM npoxoAanjero qepea cepeAHHu 
3HaxoB aoAHaxa [/], moxho 6uao c npoxHBOnoAOXHOH h napaAAeabHOH cxopoHU 354 
xpyra bhaoxb CBexHAO xax 6u npnxAeenHUM x o6eHM noBepxHocxaM b 
npoxoAameii qepea hhx haocxocxh. flpyron xe, x.e. BHyxpeHHHH xpyr [6], 
acxpoAaOHH, mu noBopaqnBaeM x Jlyne hah x ApyroMy naOAiOAaeMOMy cBexHAy 
xax, qxo6u Jlyny (hah ak)6oh Apyroii naOAiOAaeMUH o6bexx) mu moxah BHAexb 
qepea 06a oxBepcxiia [b —6] na BHyxpeHneM xoAbpe [7 ], b xo Bpeua, xoraa 
CoAHue (hah Apyroe ynoManyxoe CBexHAO) naxoAHXca xau [rae 6 uao yxaaano 
Bume 

TaxHM o6pa30M mu Moxeu onpeAOAHxb cooxBexcxByiomHH rpaAyc aoaxoxu 
xpyra qepea cepeAHHu anaxoB aoAHaxa no ACAenHio paBHoanaqHOro euy xpyra 
[/] HHCxpyMenxa, xoxopoe naxoAHXca b nepeceqeHHH c BnyxpeHHHM xpyroM 

[6] , a paccxoaHHe b rpaaycax no HanpaBAennio x cenepy hah x lory — na 
xpyre [6], npoxOAameu qepea noAiocu xpyra [7], no AOAeHHaM BHyxpennero 
xpyra acxpoAa6HH. IlocAeAHee [x.e. oxxAOHenne no mapoxe] onpeAeAaexca 
paccxoaHHeM MexAy cpeAHeii xoqxoii Bepxnero^, BnanpHoro oxBepcxHa na 
BHyxpeHHeM BpamaiomeMca xoAbue [7 ] h AHnneft, npoBeaenHOH qepea nenxp 
xpyra [npoxoAamero ] qepea cepeAHHu aoAHaxaAbHux cosBesAHH. 
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2 . O rHnoreaax ABOHHOro HepaseHCTBa JlyHU 

Tax KaK xenepb [npa noMOn^H aroro npH 6 opa] yKaaaHHHC na&aioaeHHa 
craHOBaxca npocxHMH, xo OKaaajiocb, axo paccxoaHHa JlyHH ox CoJiHi;a, kbk 

355 no aanncaM fnnnapxa, xax h no namHM co6cxBeHHb[M Ha6jiiofleHHaM, HHoraa 
corjiacoBUBajiHCb c BbiancjieHHbiMH no HanoxcenHon Bbime rnnoxeae, nnoraa xce 
pacxoflHXHCb H oxjiHaajiHCb HHoraa Majio, HHorfla xe mhoto. Koraa xe mh 
Bojibme cxajiH pasMHnuiaxb o xapaxxepe axoro HepaBCHcxBa, xo aaMexaxH, axo 
BO BpCMa HOBOJiyHHH HJIH nOJIHOJiyHHH OHO HJIH flaOX OHCHb MajIO, HJIH 
coBcpmcHHO He flaex HHxaKOH saMexHoii norpeniHOCxH, ox^nmnoH ox xoii, 
Koxopyio MorjiH 6h nponsBCcxH jiyHHbie napajuiaxcbi; b o6ohx xe nonoxennax 
JlyHH, paaflCJiCHHoft nononaM, pasHHua 6HBaex naHMCHbrneft hjih aaxe 
coBcpmcHHO oxcyxcxByex, ecjiH Jlyna naxoAHxca b anoree wm neparee 
aoHUHiuia, H flocxHraex MaxcHMyMa, earn ona naxoanxca b npoMCxyxoaHHx 
nojioxcHHax; xorna nojiyaaexca canaa 6oJibmaa pasHHua no cpaBHCHHio c 
nepBHM HepaBCHcxBOM. Ecjih nepBoe HepaBencxBO npnxoflHxca BHanxaxb, xo b 
KaxflOH H3 aexBepxeii Jlynn paannua onpeaenaexca hhcjiom, MCHbmnM xoro, 
Koxopoe nojiyaaexca nooie BHanxaHHa nepBOro HcpaBCHcxBa, ecjiH xe ero naflo 
npH6aB;iaxb, xo — 66nbniHM, npH axoM ona Boapacxaex nponopnHonajibHo 
BejiHHHHe nepBoro npocxacjjepeaa. TaxHM o6paaoM, yxaaaHHHe oco6eHHOcxH 
noaBOjiHjiH HaM aaicjnoaHXb, axo xyHHuii annuHiai cxieayex npeanojioxHXb 

356 flBHxymHMca HO aKcueHxpHaecKOMy xpyry, npnaeM oh cxanoBHxca 6 ojiee 
yaa;ieHHUM ox SeMnH b HOBOJiyHHax h nojiHOxynnax h 6 ojiee 6 jiHaKHM b o6ohx 
nojioxeHHax JlyHH, paaaejieHHOii nonojiam. Bee axo 6 yflex npoHcxoflHXb [xax 
CKaaaHO BHme], ecjiH mh ao 6 aBHM k nepsoi) ninoxeae xaxoe HcnpaBJienHe. 

Boo6paaHM b njiocKocxH xyHHoii op6hxh xpyr, KOHueHxpHaecxHH c 
npoxoaantHM aepea cepeAHHH auaxoB h ABHxyntH^ca [BcxneAcxBHe nannaHa 
ABHxeHHa] no ninpoxe, xax mh o6 axoM roBopaxH BHme, npoxHB nocjieaoBa- 
xejibHocxH anaKOB BOKpyr nojiiocoB xpyra aepea cepeflHHH anaxoB, nepeMem;aacb 
Ha cxojibKO, Ha ckojibko flanxenne no mnpoxe onepexaex ganxenHe no flo^iroxe, 
a Jlyna o6pamaexca no xax HaansaeMOMy anHUHioiy, aanraacb npoxHB 
nocjieflOBaxejibHOCXH anaxoB na ayre, npaieraiomeH k anoreio aoHinnuia, 
cooxBexcxBOHHO BOccxaHOBjieHHK) nepBOH anoMajiHH. B axon naKjiOHHOH 
njiocKOcxH MH npeanojiaraeM aoa paBHOMepnnx aanxenna, no nanpaBjieHHio 
npoxHBonojioxHHx apyr apyry, coBepmaiomuxca o6a Boxpyr nenxpa xpyra aepea 
cepeaHHH anaxoB, npnaeM oano Ha hhx yaxexaex nenxp annuHicjia b 
HanpaBjieHHH nocjieaoBaxejibHOcxH anaxoB aoanaxa b cooxBexcxBHH c aanxenneM 
no mnpoxe, a apyroe nepeMemaex uenxp h anoreii naxoaameroca b xoh xe 
njiocKOcxH axcneHxpa, na KOxopoM Bceraa naxoanxea nenxp annuHicjia; axo 
aBHxeHHe coBepmaexca npoxHB nocaeaoBaxejibHOcxH anaxoB, npHaeM Bejinanna 
ero 6yaex paana paanoexH, Koxopaa noxyanxea, ec;iH mh anaxeM [epeann^] 
apryMOHX mnpoxH Ha yaaoenHOH [epeanen ] ajiOHranHH, x.e. na paanoexH 

357 epeanero Jiynnoro aBHxenna no ao;iroxe no cpaanenHio c cojineaHHM. HanpHMep, 
ecjiH B oaHH acHb n,eHxp annuHioia npoflaex Bc;ieacxBHe aBHxenna no mnpoxe 
npH6jiHaHxejibHO 13; 14 rpeiaycoB b nanpaajieHHH anaxoa, xo na xpyre aepea 
cepeaHHH anaxoa oh noxaxexca nepeaBHHyBmnMca na 13; 11 rpaaycoB aojiroxH 
BCJieacxBHe xoro, axo Becb naiuiOHHHd xpyr oxcxynnx npoxHB nocjieaoBaxejib- 
HoexH anaxoB na Bejinanny paanoexH b 0;3 rpaaycoa; ho anoren axcueHxpa b 
CBOK) oaepeab oxcxynnx npoxHB noaieaoBaxejibHOcxH anaxoB na 11;9 rpaaycoB, 
Ha Koxopne yaBoeHnne rpeiaycH oaoHranHH, a hmchho 24;23, npeanmaKyr 13; 14 
rpaaycoB [apryMenxa] mnpoxH. TaxHM o6paaoM, BCJieacxBne npoxHBonojiox- 
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HOCTH 060 HX 3THX ABH}KeHHH, coBepmaioii^Hxca, xax Mbi cxaaajiH, Boxpyr u,eHTpa 
xpyra ^epea cepeflHHH anaxoB, asHxeHHe uCHTpa anauHicjia 6 yfleT oTjiHqaxfaca 
or aBH}KeHH9 peHxpa axcuCHxpa Ha ayry, nojiyaaiomyioca nocae cjioxCHHa 
13;14 H 11;9 rpasycoB, axo npH6jiH3Hxe;ibHO b abb paaa 6 ojibme 12;11,30 
rpaaycoB ajiOHrapHH. M BCJieacxBHe axoro b xeacHne cpeflHero Mccapa anHUHiui 
flBa paaa o 6 epHexca no axcneHxpy, npHMOM BosBpameHHe k anoreio axcneHxpa 
npcflnojiaraexca coBepmaton^HMca b cpegHHx xeopexnaecKHX HOBOjiynnax h 
nonnoJiyHHax^. 

Hxo6bi oaejiaxb axo npeanojioxeHue 6ojiee Harjia^HBiM, BOo6pa3HM onaxb b 

HaKJIOHHOH njIOCKOCXH JiyHHOH Op6HXbI XpyX ABFA, KOHUeHXpHaeCKHH C 358 
npoxoflamHM aepea cepcflHHbi anaxoB [pHc. 5.1]; nycxb ero uenxpoM 6yflex 
E H BHaMexpoM AEF. OaHoapeMCHHO npeanojio^KHM, 
axo B xoaxe A 6yflyx anoren axcpeHxpa, nenxp 
anHuHKjia, ceBepHbiH npeaen JlyHBi, Haaajio OaHa h 
cpeflHce nojioxceHHe Co.;iHna. Tenepb b ahchhom 
BBHxceHHH, xax a roBopio, Bca axa njiocxocxb 
nepesBHHexca ox A x A BOxpyr pcHxpa E npoxHB 
noaiCflOBaxejibHOcxH aHaxoB npHiaepHO Ha 3 mecxHae- 
caxHX rpaayca xax, axo A — ccBepnaa rpannua — 
oxaxexca na 29;57 rpaaycax Ph 6 . ZIbb npoxHBono- 
;io*Hbix paBHOMcpHbix flBHJKCHHa, coBepniaK)xca pa- 
flHycoM, cooxBCxcxByion^HM npaMOfi: EA, BOxpyr xoaxH 
E — uCHxpa xpyra, xoHuenxpHaecxoro c npoxoaan^HM 
aepea cepeflHHbi anaxOB. SI hmoio b BHay, axo b 
xeacHHC OflHoro ana npoxoflan^H^ aepea penxp 
axcucHxpa paanyc, cooxaexcxByiomHft EA, paanoMep- 
HO Bpaiqaexca npoxHB noaieaoBaxeabHOcxH anaxoa h, 
nepexofla, nanpHMep, b EA, nepenocHx anoreft axc- 
uCHxpa B A*, npHaoM ayra AA 6yaex pbbhoh 11;9 
rpaaycBM. ripoxoasn^HH *e aepea penxp anHpHK/ia 
paaHyc [cooxaexcxByioniHH EA] paanoMepno apama- 
exca xoxe aoxpyr E b HanpaajieHHH nocjieaoaaxejib- 
hocxh 3HaxoB H, nepexQaa b nojioaceHHe EB, nepenocHx 359 
uenxp anHUHxaa b H h a&naex ayry AB pbbhoh 13; 14 
rpaaycaji. TaxHM o6pa30M penxp H anniiHxna oxaxerca 
oxcToanpiM ox ceaepHoro npeaena A na 13; 14 rpaaycoa 
[cpeanero apiyiaeHxa] nuipora, a ox naaajia Obhb — 

Ha 13; 11 rpaaycoB aojnoxbi BC/ieacxBHe xoro, axo 
ceaepHUH npea&n A npH axoM nepeMecniaca na 29;57 
rpaaycoB Ph 6 ; ox anorea *e A axcnenxpa oh oxaxexca 
Ha paccxoaHHH, pbbhom amecxe aaaxHM ayraM AA h 
AB, x.e. 24;23 rpaaycaM, xoxopne npeacxaajiaKyr 
yaBoennyio aHeanyio cpeanioio 3.nOHrauHio. Tax xax 06 a axH aBH^enna 
B03Bpan;aK)x [xoaxH] B h A oany x apyroH b xeaenae nojiOBHHbi aaHHH cpeanero 
[cHHoanaecxoro ] Mccapa, xo acHO, axo b aexaepxyio aacxb axoro xe apeMenn, 
a xaxxe h b xpn aexaepxn, ohh 6 yayx anaMexpajibHO npoxnaononoxHUMH apyr 
apyry; axo 6 yaex HMexb Mecxo b cpeannx xeopexnaecxHx xaaapaxypax. 
HaxoaamHHca na EB nenxp [H] anHUHxaa, 6 yayaH anaMexpajibHo npoxHBo- 
nojioxHHM HaxoaameMyca na E anoreio axcnenxpa, oxaxexca b ero nepnree. 
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Ohchhaho, hto npH TaKOM nojioxeHHH caMOro aKCueHxpa, x.e. npa 
oxcyxcxBHH noflo6Ha ayr AB h AH, He nojiyHHxca HHKaKHX HSMeneHHH b 
paBHOMepHOM flBHXCCHHH, HOCKOJIbKy paBHOMepHOC flBHXCeHHe npaMOH EB 
oxcaHXHBaexca He no ayre AH SKCuenxpa, ho no ayre AB xpyra aepea cepeaHHw 
3HaKOB, xaK KHK Bpao^eHHe npOHCxoflHx Boxpyr E, a ne Boxpyr uenxpa Z 
axcpenxpa. Ecjih ace npeHe6penb pasHHueii, xoxopaa nonynaexca na caMOM 
anHpHKJie, xoraa oh npH6;iHacaexca k nepHreio, xo ypaBHenne ox anOMajiHH, 
npH6aBnaeMoe hjih BbinHxaeMOe, Bceraa yBeJiHHHBaexca BCJieacxBne yseJiHaenHa 
yrna, noa KOxopuM anHpHKa BOcnpHHHMaexca rjiaaOM Ha6jiioaaxejia; axox yroji 
Boapacxaex b 6oaee 6aH3KHx x Seiaae noaoaceHHax. 

TaxMM o6pa30M, BOo6uie ne 6yaex HHxaxoH pa3HHuia no cpaBHennio c 
nepBOH ranoxcBOH, ecjiH ijeHxp anHUHKJia 6yaex b anoree A h annuHica 6yaex 
HaxoflHxbca b noaoaccHHax, cooxBexcxByiomHx cpeaneMy xeopexHnecxOMy hobo- 
ayHHK) Haw noanoayHHio. 

Ecjih mw oxoao xohkh A onHuieM anHUHxa MN [pnc. 5.2], xo oxHOmeHHe 
AE K AM 6yaex xcm ace caMWM, xaxoe 6biao Haftaeno npn noMomn aaxMenHH; 
HaH6oabuiaa pasHHpa 6yaex, xoraa anHUHxa 6yaex npoxoanxb nepea HaH6oaee 
6aH3KyK) K Seiaae xonxy H axcueHxpa, x.e. xoraa oh aaiiMex noaoacenne 
SO. 3x0 xaxace 6yaex npoHcxoaHxb b cpeaHHx xeopexnnecxHx noaoxennax 
JlyHbi, paaaeaeHHOH nonoaaM, h6o oxHOuieHHe HH x HE 6yaeT HaH6oabmHM 
H3 Bcex noayaaiouiHxca b apynix noaoxennax, xax xax, nocxoabxy paanyc 
SH anHuHxaa ocxaexca Bceraa oaHHM h xeia xe, npoBeaennaa h 3 uenxpa SeMan 
npaMaa EH 6yaex MCHbuie Bcex apyrax coeaHHaioiuHx npaMux, npoBeacHHux 
X axcueHxpy. 


3. O BeaHHHHe HepaBeHCxea JlyHbi, 
aaBHcaiuero ox noaoxeHHa oxHOCHxeabHO Coanua 

Hxo6bi onpeaeaHXb HaH6oabmyio BeaHanny paanocrn H3-3a axoro HepaBeH- 
cxBa, xoraa annunxa b cboom UBHxeHHH oxaabiBaexca b HaM6oaee 6aH3XHX x 
Seiaae Mecxax axcueHxpa, mh nepecMOxpeaH Bce xe h 3 Ha6aioaeHHbix paccxoaHHH 
JlyHH ox CoaHua, b xoxopux ee noaoxeHHa 6biaH 6aH3XH x cepeaHnaM 
npoMexyxxoB [Meacay nepnreeM h anoreeiH annuHxaa], h6o b xaxHX cayaaax 
noayaaexca HaH6oabmaa paanocxb no cpaBHennio c nepBbiM HepaBencxBOM, a 
ce paccxoBHHe ox Coanua b cpeaneM paBHaaocb npH6aH3HxeabHO aexBepxH 
oxpyxHocxH, xoraa annuHxa naxoanaca b HaH6oaee danaxHx x Seiaae Mecxax 
DKcucHxpa H, xpOMe xoro, xoraa npn co6aioaeHHH axHx ycaoBHii Jlyna ne 
aasaaa nnxaxoro napaaaaxca no aoaroxe. Ecan Bce 3 xh ycaOBna co6aioaeHhi 
H noayacHHOc h 3 Ha6aioaeHHH BHUHMoe paccxoanne JlyHbi no aoaroxe coBnaaaex 
C HCXHHHblM, XO MOXHO 6biaO 6bl HaaOXHO OnpeaCaHXb HCXOMyiO pa3H0CXb H3-3a 
Bxoporo HepaBCHCxBa^. M box h 3 paccMOxpenna xaxHX Ha6aioaeHHH mh npmiiaH 
K BbiBoay, >1X0 xoraa annunxa Haxoanaca na caMOM 6aH3x0M paccxoaHHH ox 
ScMaH, xo HaH6oabuiaa paanocxb H3-3a HepaBencxBa no cpaBHennio co cpeannM 
noaoxcHHCM cocxaBaaaa npH6aH3HxeabHO 72^3 rpaaycoB nan, ecan yaecxb nepBoe 
HepaBCHcxBO, oxannaaocb ox nero na 22^3 rpaayca. 

Hxo6h Haraaano noxaaaxb, xax nponaBoanxca axo onpeaeaenne no oanoMy 
Han aeyM Ha6aioaeHHaM, mh Baaan Hame Ha6aioaeHHe Coanua h JlyHH bo 2 
roa AnxoHHHa 25-ro ancaa emnexcKoro Mecapa OaMenox, ncxuie Bocxoaa 
Coanua, 3a 51/4 paBHoaeHCXBCHHHx nacoB ao noayana^®. B xo BpeMa Coanue 
Ha6aioaaaocb na 181/21/3 rpaaycax Boaoaea, a b cepeanne He6a naxoanaca 4 
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rpaayc Cxpejibita, bhahmoc nojioxeHHC Jlynu 611 IJ 10 hh 9^3 rpaaycax 
CKopnHOHa'^ TaKHM *e 611 IJ 10 h ee hcthhhoc nojid^KCHHC, nocKOJibKy b 
A jieKcamipHH Jlyna, naxonacb b nepBbix rpaaycax CxopnaoHa h otctob 
npH6;iH3HTe;ibHO na II /2 nac k aanagy or nojiyaCHHoro xpyra, ne npOHSBOaHx 
HHKaxoro saMCTHOro napajuiaxca no aojirore^^. H BpcMa, npomeamee or anoxn 
nepBoro roaa Ha 6 oHaccapa no HadjiiOflenHa, cocxaBjiajio 885 ernnercKHx roaoB, 363 
203 ana h HV 2 V 4 paBHoaeHCTBeHHbix nacoB xax no o 6 bmHOMy, xax h no 
xonnoMy cnexy^^. JXjis axoro BpeMenn mh nanuin, nxo Coanne b cbocm cpeanCM 
flBHxccHHH naxoannocb na 16;27 rpaaycax Bofloaea, a b hcxhhhom — na 18;50 
rpaaycax, xax n Ouao ycMOxpeno npn noMOmn acxpoaa 6 HH. H b axox nac no 
rnnoxeae 0 nepaOM nepaBencTBe Jlyna aoaxcna 6 biaa naxoanxbca b cpeanCM 
ABHaceHHH no aoaroxe na 17;20 rpaaycax Cxopnnona, xax nxo ee cpeanaa 
aaonranna ox Coanpa paanaaacb npH 6 aH 3 HTeabHO nexBepxn oxpyxnocxn, b 
aBHxceHHH ace no anoMaann ona 6 biaa na paccxoannH 87;19 rpaaycoB ox anorea 
anHUHxaa, x.e. xax paa xoraa noaynaexca HaH 6 oabmaa paanocxb na-aa 
nepaBencxBa^^. Taxnia o 6 paaoM, ncTHnnoe noaoacenne oxaaaaocb Menbuie 
cpeanero na 73^3 rpaaycoB bmocto 5 rpaaycoB, xoxopue noaynnancb 6 h 
B caeaCTBHe nepBoro nepaBencTBa. 

JJaaee, nxcidhi noxaaaxb, xax b anaaonmnux ycaoBnax mh noayanaH xaxyx) 
ace paannuy na Hadaroaennii Fnnnapxa, mh npnBoanM oano na hhx, xoxopoe, 
xax OH roBopnx, dnao caeaano b 51 roay Tpexbero nepnoaa Kaannna, 16-ro 
HHCaa ernnexcxoro Mecapa no ncxeaennH 3^3 nepBOro naca. On 

roBopnx, Mxo « 6 er Jlynn 6hui na 241 rpaayce^^, Coanpe ycMaxpHBaaocb na 
SV2V12 rpaaycax JIbBa, a BnanMoe noaoxenne Jlynn 6 Hao na 121/3 rpaaycax 
Teabpa; npndaHaHTeabno xaxnM xe 6 Hao n ee Hcrannoe noaoxeHHe». TaxHM 
o6pa30M, Ha 6 aK)aaeMoe Hcmnnoe paccxoanne Meacay CoanpeM n Jlynoi^ 6 Hao 
86 ; 15 rpaaycoB. Ho rax xax Coanpe naxoanaocb b nepBHX rpaaycax JIbBa, 
xo na Poaoce, rae nponaBOanaocb Ha 6 aioaeHHe, 1 aneanoH nac paanaacs 
171/3 BpeMenHHM rpaaycaM, caeaOBaxeabHO, 5V3 nacoB ao noayana no MCcxnoMy 364 
BpeMenn cocxaBaaiox 61/6 paBHoaencxBennHX nacoB, xax nxo naOaroaenne 
nponaouiao aa 614 nacoB ao noayana 16-ro ancaa, npnaeM b cepeanne neOa 
cxoaa 9 rpaayc Teabpa. TaxHM o6pa30M, n xoraa apeMa, npomeamee ox 
yxaaannoH bhuic anoxn ao HaOaioaenna, cocxaaaaao 619 emnexcxnx roaoa, 

314 aneii n \IV 2 V 3 paBHOaencxBennHX aacOB no oOHanoMy caexy, a no 
xoanOMy — 171/21/4^^- axoro BpeMenn mh naman coraacno namnM 

mnoxeaaM (nocxoabxy Poaoc n Aaexcanapna aexax na oanoM Mepnanane), 
axo Coanpe b cpeancM aonxennH 6 uao na 10;27 rpaaycax Jlbaa, b ncxnnnoM 
xe — na 8;20, a Jlyna b cpeancM aonxennH no aoaroxe naxoanjiacb na 4;25 
rpaaycax Teabpa, axo onaxb aaex cpeanioio aaonrapnio npH^ananxeabno b 
aexBepxb oxpyxnocxn, a no anoMaann — na 257;47 rpaaycax ox anorea 
annnnxaa; na oxom paccxoannn paannna na-aa nepaBcncxBa no mnoxeae c 
annpHxaoM noayaaexca onaxb HaH 6 oabnieH**. Caeaoaaxeabno, paccxoanne ox 
cpeanero noaoxenna Jlynn ao Hcxnnnoro noaoxenna Coanpa noayaaexca 
paBHHM 93;55 rpaaycaM. HaOaroaennoe xe paccxoanne ox ncxnnnoro noaoxenna 
Jlynn ao ncxnnnoro noaoxenna Coanpa 6 Hao 86 ; 15 rpaaycoB; caeaOBaxeabno, 
Ha 6 aioaeHHoe ncxnnnoe noaoxenne Jlynn 6 nao 6 oabme cpeanero onaxb na 
73^3 rpeiaycoB BMecxo 5, xoxopne noayanancb 6 h no nepBon mnoxeae. Taxnn 
o6pa30M, Bnacnnaocb, axo na asyx axnx Ha 6 aioaeHnH, caeaannnx b nocaeanen 
aexBepxn, name [nadaioaenne ] no cpaBnennio c noaoxennen, BnancaennnM 365 
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Ha ocHOBe nepBoro HepaBencTBa, OKaaajiocb c HeAOcraxKOM b 22/3 rpaayca, a 
Ha6;iiOAeHHe PHnnapxa — c xaKHM xe h36hxkom; xaxHM odpaaoM, y nac bca 
o6yc;ioB;ieHHaa aHOMajiHeft pasHocxb OKasajiacb BbmHxaeMOH, y fHnnapxa xe 
npHdaBjiaeMOH. Taxxe h h3 mhoihx Apyrax noAodnHx HadAiOAeHHH mh HaouiH, 
axo HaH6oAbinaa BeAHHHHa pasHocxH ox anoMajiKH oxasHBaexca npHdAHSHxeAbHo 
paBHOH 7^3 rpasycaM b xex oiyaaax, koxab anHuniui naxoAHxca b nepHreiiHOH 
aacxH 3Kcu;eHxpa. 

4. O BeAHHHHe oxHOuiCHHa AJia OKCueHxpHCHxexa JiyHHoU op6nTbi 

riocAe xoro xax Bce axo ycxaHOBACHO, BoabMCM 3KCu.eHxpHqecKHH xpyr 
JlyHH ABF c ueHxpoM A h AHaMexpoM AAF [pwc. 5.3], na xoxopoM 
npeAnoAOXHM HaxoAaipHMca ueexp xpyra E aepea cepeAHHH SHaxoB aoAaaKa, 
xax axo xoaxa A dyACx anoretiHOH xoaKoii axcueHxpa, a F — nepHreiiHOH. 
Ha ueHxpa F onHineM AyHHbiH anHUHXA ZH©, npoBCACM k HCMy xacaxeAbHyio 
E0B H coeAHHHxeAbHyio npaMyio F©. 

Tax Kax npa naxoxAeHHH JlyHbi na HanpaBACHHH xacaxeabHOH x 3nHu.HXAy 
noAyaaexca HaH6oAbinaa aeAHaHHa pasHocxH ox anoMajiHH, npaaeM 3xa pasHHua 
no BHaHCACHHaM oxaaajiacb paBHa 72^3 rpaAycaia, xo 
H yroA FE© c BepniHHOH b uenxpe xpyra aepea 
cepeAHHH 3HaxoB 6ha 6h panen 7;40 rpaAycaM, xaxnx 
B aexHpex npaMHx HMeexca 360, hah 15;20 rpaAycaM, 
xaxHx 360 6yAex b Aoyx npaMHx yraax, CaeACBa- 
xeAbHo, Ayra na npaMoii F© 6yAex paana 15;20 
rpaAycaM, xaxHx b xpyre, onncaHHOM oxoao npHMO- 
yroAbHoro xpeyroAbHHxa FE©, HMeexca 360, a cxhxh- 
BaioipaH 3xy Ayry npsMaa F© 6yAex paana npn- 
6AH3HxeAbHO 16 xaxHM aacxHM, xaxHx b rnnoxenyae 
FE coACpxHxca 120. TaxHM o6pa30M, ecAH paAHyc 
F0 anHUHKAa paanaexca, xax noxaaano, 5; 15 aacxaM, 
a npaMaa EA, npoaeAennaa ox aenxpa xpyra aepea 
cepeAHHH 3HaxoB AO anorea axcuenxpa, paanaexca 60, 
xo npaMaa EF, npoBeACnnaa h3 3xoro xe uenxpa x 
nepHreio axcuenxpa, dyACx paana 39;22 xaxHM xe 
aacxaM. H, CAeAoaaxeAbHo, aecb Ananexp AF 6yAex 
aacxHM, panHyc AA axcuenxpa — 49;41 aacxaM, a 
neHxpaMH xpyra aepea cepeAHHH anaxoB h axcuenxpa — 10; 19 aacxaM. Taxhm 
o6pa30M, MH npoACMOHCxpHpoBaAH BCAHaHHy oxHomeHHa, cooxBexcxByiom;ero 
19 

3xcu,eHxpHCHxexy . 

5. O «HaKAOHeHHH» AyHHOro anHpHKAa^® 

Hxo xacaexca aBACHHH, npoHCxoAaniHx b cnanniax, a xaxxe a noAOxennax 
JlyHH, paBACAenHOH nonoAaM, xo ao chx nop moxho 6hao 6h oOohxhcb 
ranoxeaaMH o ee xpyrax, paccMoxpennHMH anme; b oxACAbHHx xe nadAiOAaeMHx 
ee noAOxeHHHX, xoi^a ona aBAaexca b bhac cepna, hah ABoaxoBHnyxAOH, 
ocodeHHO xoiAa annnHXA oxaaHBaexca MexAy anoreeM h nepnreeM axcnenxpa, 
MH HaxoAHM a asAeHHax JlyHH Hexoxopne ocodennocxH, sasHcaiAHe ox 
«HaxAOHeHHa» onnnHXAa^*. B onHUHXAax CAeAyex npeAnoAaraxb aooOn^e OAHy 
xaxyio-HHdyAb, h npnxoM OAHy h xy xe, xoaxy, a xoxopoH neodxoAHMo aoaxhh 
Bceraa aaxaHanaaxbca [pasHOMepHHe ] BoaapamieHHa a ABHxeHHax no ann- 



paBHaxbca 99;22 xaxHM 
paccxoaHHe EA MexAy 
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UHKjiaM; HaaoBCM ary xoHKy cpeAHHM anoreeM h dyseM oTCHHTHBaxb ox nee 
KaK ox nana^a paccxosiHHa, npo^eHHbie b ABH^eniiax no onnuKKAy. Ilycxb 
Ha npHAOxcHHOM nepxexe [pnc. 5.3] ara xonxa dyACx Z. Ona onpeACAflexca 
npn HaxoxcAeHMH anHAHXAa na ahhhh, coAepxamen anoreii h nepHren 
aKCACHxpa, npn homoiuh npaMoii, npoBeA^HHOH aepea Bce axn uenxpH, xax 
[3X0 noKaaaHo] na nameM aepxexce AEr. 

Mxo xacaexca Bcex Apyrnx ranoxea [b koxophx ncnoAbayexca annuKKA], 
xo B aBAennax mh ho bhahm HHMcro Morymero npoxHBopeanxb npeAnoAOxennio, 368 
axo B ApyrHx noAoxcennax annuHicAa [ne coBnaAaioipHx c AHHHeH ancHA ] 
npoxoAamnii aepea ynoMaHyxHii anoreii ahamcxp ZFH annuKKAa BcerAa 
coxpaHaex oaho h xo xe noAoxenHc oxHOCHxeAbHo npamoft, paBHOMepno 
nepeABHraromeii ero uenxp, xax b HamcM CAyaae EF, h, xax axo neodxoAHMO 
CACAOBaAo 6h npcAnoAoxHXb, BcerAa HanpaBAeHHoii k uenxpy Bpan^eniia, Boxpyr 
KOToporo B pasHue BpeMena onHCbisaioxca pasHbie yrAbi pasHOMepHoro 
ABHxeHHa. Ho A^a Jlynbi HMeioxca aBAenna, Koxopwe He nosBOAaiox 
yxBepxAaxb, axo b noAOxennax annuHicAa MexAy A h F AnaMexp ZH HanpasAen 
K uenxpy Bpauxenna E h axo oh coxpanaex xo xe noAOxenne oxHOCnxeAbHO 
EF. /I,eHCXBHxeAbHO, mh nauiAH, axo xoxa ynoManyxoe HanpaBAenne [AnaMexp 
ZH] ocxaexca BcexAa HenaMeHHHM no oxHomeHHio k oahoh h xoii xe xoaxe 
AHaMexpa AF, ho axa xoaxa ee ecxb ueHxp E xpyra aepea cepeAHHH anaxoB 
H He itenxp A aKcuenxpa, ho Hexoxopaa xoaxa, oxcxoamaa ox E b HanpasAeHHH 
X nepHrexj axcuenxpa na paccxoanae, paBHoe paccxoaHHXJ AE MexAy 
ncHxpaMH^^. Hxo AfiAO HMeHHo xax H odcxoHx, MH noxaxeM onaxb na ocHosaHHH 
doAbmoro xoAHaecxaa nadARJAenHii, BudpaB h3 hhx abb, xoxopne Ayame Bcero 
MorAH dH npoHAAKKxpHpoBaxb cxaaaHHoe, a hmchho [xaxne nadAiOACHHa ], b 
xoxopHx anHUHXA HaxoAHACH Ha cpeAHHx paccxoHHHHx^^, a Jlyna duAa b anoree 369 
HAH nepnree annuHXAa^^; HMenno b xaxHx noAOxennax noAyaaexca HandoAbmaa 
pasHHua ynoManyxHx naxAOHOB [AHaMexpa anHUHXAa]. 

Tax BOX, Fnnnapx nnniex, axo oh na PoAOce nadAiOABA npH noMom;H 
HHCxpyMenxoB CoAHue h Jlyny^^ b 197 roAY nocyie cMepxH AAexcaHApa, 11-ro 
ancAa eninexcxoro Mecaua OapMyxH^^, b naaaAe Bxoporo aaca. Oh roBopnx, 
axo, xoFAa CoAHue nadAiOAaAocb na 71/21/4 rpaaycax TeAbua, uenxp JlynH 
xaaaAca naxoAan^HMca na 21^3 rpaAyce Pbid, a xoano — na 2 IV 3 V& rpaAyce^’. 
CAeAOBaxeAbHO, b onncHBaeMoe Bpena paccxoaHHe MexAy hcxhhhhmh noAO- 
xeHHaMH JlyHH h CoAHua cocxaBAaAO npndAHSHxeAbHO 313;42 rpaAycoB b 
HanpaBAeHHH nocACAOBaxeAbHocxH anaxoB. Ho xax xax HadAK)AeHHe dHAO 
npoHaBeACHO b naaaAe Bxoporo aaca, xo axo no MecxHOMy BpeMenn cooxaexcxByex 
npHdAHSHxeAbHO 5 aacaM ao noAyAHH 11-ro ancAa; na PoAOce ohh xorAa 
cooxBexcxBOBaAH npHdAHSHxeAbHO 52/3 paBHOAencxBeHHHM aacaM. BpeMs ox 
ycxanoBACHHoft naMH anoxn ao momohxa HadAiOACHHa noAyaaexca pabhhm 620 
eranexcxHM roAaM, 219 ahsm h 181/3 paBHOACHCxBeHHHM aacaM no odHanoMy 
caexy, hah xe 18 — no xoanoMy. Aah axoro BpeMenn mh naxoAHM, axo b 
cpeAHOM ABHxeHHH CoAHue HaxoAHAOCb Ha 6;41 rpaAycax TeAbu;a, a b 
HCXHHHOM — Ha 7;45, Jlyna xe b cpeAneM ABHxeHHH no AOAroxe dHAa na 
22;13 rpaAycax Pnd, a no bhombahh — na 185,-30 rpaAycax ox cpeAnero 370 
anorea annuHXAa, xax axo paccxoaHHe cpeAnero noAoxenna Jlynn ox HcxHHHoro 
noAOxeHHa Coahua noAyanAocb pabhhm 314;28 rpaAycaM^*. 

Hpn xaxHx npeAnoAOxennax nycxb ABF [pnc. 5.4 ] dyAex axcuenxpHaecxHM 
xpyroM JlyHH oxoao uenxpa A c A^aMexpoM AAF, na xoxopoM dyAex uenxp 
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Kpyra, npoxoAamero Mepea cepeAHHu SHaKOs. Ha ueHxpa B onaineM jiyHHHii 
anHUHioi ZH0 h dyseM nepeABHraxb anHumui b HanpaBjieHiiii noc;ieAOBaxe;ib- 
HocxH anaKOB, x.e. ox B k A, a Jlyny no annuHioty — b HanpaBneHHH ox 
Z K H H 0; aaxoM npoBOA^M coeAnnaiontiie npHMbie AB h E0BZ. 

Tax xax b xenenne cpeAnero Mecaiia coBcpmaexca abb odopoxa annuHiota 
no SKcuenxpy n b paccMaxpnBaeMOM nonoxcennH cpeAnaa Jlyna oxcxosuia ox 
cpeAnero Connua na 315;32 rpaAycoB, xo, yABona axy Bennanny n BHqxa 
Aenyio OKpyxHOCXb, nonyanm coox- 
BexcxByiomee axoMy apeMenn paccxoa- 
nne annunioia ox anorea SKcuenxpa, 
a HMenno 271 ;4 rpaayc b nanpaa- 
jieHHH nocneAoaaxejibHocxH snaxoB. 

TaxHM odpaaoM, yron AEB dyAex 
paBnaxbca neAOCxaxjmnM ao qexbipex 
npaMHx yrnoB 88;56 rpaAycaia. Ha 
A na EB onycxHM nepnenAHxyjiap 
AK. Tax xax yron AEB paaen 88;56 
ipaAycaM, 360 xoxopHx cocxaanaiox 
aexHpe npaMHx yrAa, hjih 177;52 
xaxHM, xaxHx dyaex 360 b AByx 
npaMHx yrnax, xo nocxpoennaa na 
AK Ayra dyAex coAepxcaxb 177;52 
rpaAycoB, xaxHx b oxpyxcnocxn oxcwio 
npaMoyroAbHOro xpeyroAbnnxa AEK 
dyAex 360, a Ayra na EK dyAex 
paanaxbca ocxaAbHHM 2;8 rpaAycaM, ne AOCxaiomnM ao nojiyoxpyxnocxn. 
CneAOBaxenbHo, na cxamaaeMhix 3xhmh Ayraian npaMux AK dyaex coAep*axb 
119;59 aacxeft, a EK — 2;14 aacxH, xaxnx b AnaMexpe AE HMeexca 120. 
Snaanx, ecAH paccxoanne AE Me*Ay uenxpaMn paano 10; 19, a npoaeAennaa 
H3 uenxpa axcuenxpa npaiaaa AB paana 49;41, xo b npaiaoii AK xaxnx aacxeft 
dyAex xoxce npndAHanxeAbHo 10; 19, a b EK — 0;12. H xax xax nooie 
Buqnxannn xaaApaxa AK na xaaAPaxa AB nonyaaercn xaaApax BK, xo nonyanM, 
axo BK paBnaexcn 48;36 xaxHM *e aacxHM, a bch BE — 48;48. 

SaxeM, xax xax paccxoanne cpeanen Jlynbi ox ncxnnnoro Connua nonyannocb 
paanuM 314;28 rpaAycaM, a paccxoanne MexAy ncxnnnbiMn nonoxennaMn no 
nadAKJAennaM paananocb 313;42, rax axo BwanxaeMaa BcneACXBne nepaaencraa 
paanocxb cocxaBnaex 0;46, a cpeanee nonoxenne Jlynia ycMaxpnBajiocb no 
nanpaanennK) npaMon EB, xo npeanoAOxnM, axo Jlyna, dbiamaa oxono nepnrea 
annunxjia, naxOAnxca b xoaxe H; npoaeAa coeAnnnxenbnHe npaMbie EH n 
BH, onycxnM na B na npoAonxenne EH nepnenanxynap BA. Tax xax yroA 
BEA npeACxaBAaex paanocxb BcneACXBne nepaaencraa .Hynhi, xo on dyAex paaen 
0;46 rpaAycoB, 360 xoxopHx cocxaBJiaiox aexhipe npaMhix yrna, nnn 1;32 
xaxoMy, xaxnx 360 dyaer b AByx npaMbix yrnax. TaxnM odpaaoM, ayra na 
npaMoii BA dyaex paana 1;32 rpaaycy, xaxnx b oxpyxnocxn oxoao 
npaMoyroAbnoro xpeyroAbnnxa EBA dyaex 360, a cxamaaeMaa eio npaMaa 
BA paana 1;36 aacxn, xaxnx b mnoxenyae EB dyaex 120. TaxnM odpaaoM, 
earn npaMaa BE paana 48;48 aacxaM, a paanyc BH annunxna — 5; 15, xo a 
npaMoii BA xaxnx aacxen dyaex 0;39. H, CAeaoBaxeAbno, ecnn paanyc BH 
annunxna npnnaxb aa 120, xo npaMaa BA dyaex paana 14;52 xaxnM aacxaM, 
a cxamaaeMaa ex) ayra — 14; 14 rpaaycaM, xaxnx a onncannon oxoao 
npaMoyroAbnoro xpeyroAbnnxa BHA oxpyxnocxn dyaex 360. CAeaoaaxeAbno, 
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yro;i BHA dysex pasen 14; 14 rpaflycaM, KaKHx b AByx npaMHx yrjiax 
coAcpxHTca 360, a oci'aiomHHca yroji EBH paaea 12; 42 TaxHM xe rpasycaM, 

HuiH xe 6;21, xaxHx b qexhipex npaMMx yr;iax dyAex 360. C.aeAOBaTe;ibHo, 
CTO.abKHM rpasycaM OyAex paBaa Ayra H0 anauaicjia, npeACTaB.aaioin;aa 
paccToaaae JlyaH ox HCXHaaoro neparea. 

Ho xax xax b MOiaeax aa6.niOAeaHa Jlyaa oxcxoa.aa aa 185; 30 rpaAycoB ox 
cpcAaero anorea, xo acao, qxo cpeAaaa neparea 6yAex npeAmecxBOBaxb Jlyae, 
x.e. xoaxe H. TorAa nycxb oa 6yAex b xoaxe M. HpoBeAeM npaMyio BMN a 
aa xoaxa E onycxaM aa aee nepneaAaxyjiap E3. Tax xax cor.aacao AOxaaaaaoMy 
Ayra 0H pasasuiacb 6;21 rpaAycaia, a HM npeAno.aaraexca paaaoa 5;30 rpaAycaM 
paccxoaaaa ox neparea, xax qxo Bca Ayra 0M no.;iyqaexca paanoa 11;51 
rpaAycaM, xo a yro;i EBS 6yAex paanaxaca 11;51 rpaAycaM, xaxax a qexbipex 
npaMHx yrjiax coAepjxaxca 360, aaa 23;42 xaxaM, xaxax b AByx npaMHx 
yrjiax 6yAex 360. TaxaM o6pa30M, a Ayra aa npaMoa EH dyACx paaaa 23;42 
rpaAycaM, xaxax b oxpyjxaocxa oxo;io npaMoyro.nbHoro xpeyro.abHaxa BEE 
coAepxaxca 360, a caMa npaMaa EH paaaa 24; 39 qacxaM, xaxax b ranoxeayae 
BE coAepjxaxca 120. H, aieAoaaxejibao, ecjia npaMaa BE paaaa 48;48, xo a 
npaMoii EH xaxax qacxea 6yAex 10;2. flajiee, xax xax. yroA AEB paBaa.aca 374 
177;52 rpaAycaM, xaxax b Asyx npaMbix yrAax coACpxaxca 360, a yroA 
EBN paBaa.aca 23;42 xaxaM xce rpaAycaM, xo no.nyqaK)maaca b ocxaxxe yroA 
ENB 6yAex paaea 154; 10 xaxaM *e rpaAycaM. CAeAOBaxe.n:bao, Ayra aa npHMOa 
EH paaaa 154; 10 rpaAycaM, xaxax b onacaaaoft oxoao npHMOyroAbaoro 
xpeyroAbaaxa ENE oxpyxcaocxa coAepxcaxcH 360, a caMa npaMan EE paaaa 
116;58 qacxHM, xaxax b ranoxeayae EN aMeexca 120. H, CAeAoaaxejibao, ecAa 
npsMaa EH paaaa 10;2, a paccxoaaae AE Me^xAy ueaxpaMa 10;19, xo b npaMoa 
EN xaxax qacxeft 6yAex 10; 18. CAeAOBaxem>ao, npoxoAaniaa qepea cpeAaaii 
nepareft npaMaa BM, aanpaBAeaaaa x N, oxcexAa oxpesox EN, npB6AB3nxe;ibBO 
paaauii AE. 

Aaajioraqao axoMy AAa Aoxasaxenbcxsa xoro, qxo xo xe caMoe npoacxoAax 
a B npoxBBonoAoxBHx qacxax axcueaxpa a 3nBUBx.aa, mu auOpajia, xax yxe 
cxaaaAB, b 3 paccxoaaBa, aaOAioAeaaux aa PoAOce fannapxoM, xo, xoxopoe 
dbwo ycMOxpeao bm b xom xe caMOM 197 roAy nooie cMepxa AnexcanApa, 375 
17-ro qacxxa eranexcxoro Mecaua HaaBB^^, b 91/3 qacoa. B axoM aaOjiioAeaaa, 
roBopax OB, Cojiaue ycMaxpaaajiocb aa 11 6e3 Vio rpaAycax Paxa, a bhabmoo 
no.aoxeBBe Jlyau dujio cauoe 6ojibmee aa 29 rpaAycax JIbBa. 3xo 6buio a 
BCXBBBoe ee nojcoxeaae, xax xax aa PoAOce npaOjiasaxe/ibao qepea oabb qac 
nocjie nojcyABa Jlyaa, aaxoAHCb b xoaue JIbBa, ae Aaex aaxaxoro napajuiaxca 
no AOJtroxe^®. Cj[eAOBaxe.xbBO, b ynoMaayxoe Bpeua paccxoaaae MexAy 
BcxBBBUMB nojcoxeBBaMB Co.xaua a Jlyau 6ujio 48 ;6 rpaAycoB b aanpaB.aeaaa 
nocjieAOBaxejibBocxB aaaxoB. Ho xax xax aaOjiiOAeaae 6bi;io CACJiaao H-ro 
qacjia Mecaiia Ilaaaa, qepea 31/3 qaca nooie nojtyAaa Mecxaoro BpeMeaa, 
xoxopue xorAa aa PoAoce cocxaBicajia npadaaaaxejibao 4 paBaoAeacxBeaaux 
qaca, xo npomeAniee apeua ox npaaaxoa aaua anoxa ao Ba6.aiOAeBBa cocxaB.aaex 
620 eranexcxBx roAOB, 286 Aaeii a 4 paBaoAeacxBeaaux qaca no oduqaoMy 
cqexy, bjib 326 qaca no xoqaouy. fl/ta axoro BpeMeaa mu xoqao xax xe 
aaxoABM, qxo cpeAaee Co-iaue 6u.no aa 12;5 rpaAycax Paxa, Bcxaaaoe xe — 
aa 10;40, a cpeAaee nojioxeaae Jlyau no AO.nroxe 6ujio aa 27;20 rpaAycax 
JIbBa. TaxBM odpaaoM, paccxoaaae ox cpeAaero no^noxeaBa Jlyau ao acraaBoro 
noAoxeaaa Coaaua cocxaaaaex 46;40 rpaAycoB, a aaoMajiaa, oxcqaxaBaaa ox 
cpeAaero anorea anauaxjia, paanajiacb 333;I2 rpaAycaM^^ 
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YCTaHOBHB 3TO, BOSbMeM OnstTb ^KC^eHTpH^eCKHH Kpyr JlyHbl ABF C UCHTpOM 
376 A H flHaMCTpoM AAF [pHC. 5.5]. IlycTb na stom flHaMexpe HaxoflHTca iieHTp 
E Kpyra nepea cepeaHHH anaKOB; okcuio to*ikh B onwineM .ayHHHH 3nHUHK.a 
ZH© H npoBCflCM coeflHHHtejibHue npaMue AB h E0BZ. 

Tenepb, rax xax yABoenHas cpeaHjia anoHrauM» CoAHiia h JlyHH coaepxHT 
90;30 rpasycoB, to corAacHO yCMorpcHHOMy Bbiiiie yroA AEB coaepxHT 90;30 
rpaaycoB, kbkhx b HCTHpex npsiMUx yr^ax 6yAeT 360, hah xce 181 raxHx, 
xaxHx 360 OyflCT b AByx npaMux yrAax. 

CACflOBaTCAbHO, CCAH, npOAOAACHB BE, 
onycTHM Ha hoc h3 A nepncHflHKyAHp 
AK, TO yroA AEK 6yaeT paBHUM 
AonoAHaiomHM AO AByx npsMbix yrAOB 
179 rpaAycaM. Takhm odpaaoM, Ayra 
Ha npaMoii AK dyACT paBua 179 thkhm 
rpaAycaM, xaxHX b onHcanHOH okoao 
npaMoyroAbHOro TpeyroAbHHxa AEK 
OKpyxHOCTM coAcpxHTca 360, a Ayra 
377 hha npaMoii EK paana 1 rpaAycy, 

AonoAHaiomeMy ao nOAyoxpyxcHOCTH. 

M, cACAOBaTCAbHO, Ha CTarHBaeMwx 

HMH npaMbix AK dyACT paBHa 119;59 
aacTaM, xaxHX b rnnoTenyae AE co- 
Acp*HTca 120, a EK paana 1;3 TaxoH 
>Kc aacTH. TaxHM odpaaoM, ccah pac- 
CTOaHHC AE MC*Ay UCHTpaMH paBHO 
10;19, a paAHyc BA SKCueHTpa 49;41, to npaMaa AK dyACT pasna 
□pHdAHaHTCAbHo 10; 19 TaxHM aacraM, a EK — 0;5. M Tax xax xaaApax 
AK, BbiaTCHHbiH Ha KBaApaxa BA, Aaer xBaApax BK, to mh noAyaHM, axo bch 
npaMaa BK panna 48;36, a pasHOCXb EB — 48;31 tbkhm xce aacxaM. 

SaxcM, Tax xax paccxoaHne cpeAHCro noAOxccHHa JlyHH ox hcthhhoto 
noAOAccHHa CoAHu,a paanaAOCb 46;40 rpaAycaM, a paccxoanHe MCxAy hcthhhhmh 
noAoxcCHHaMH — 48;6, to paaHocxb BCACACXBHe HcpaBCHCTBa b 1;26 rpaAyc 
npHxoAHxca npndaBAaTb. flpeAnoAOxcHM, axo Jlyna, nocxoAbxy ona naxoAHTca 
oxoAO anorca annuHXAa, dyACX b xoaxe H. ripOBCAa coeAHHHxeAbHHC npaMHC 
EH H BH, onycTHM na EH h3 B nepneHAHxyAap BA. 

Tax xax yroA BEA paacH 1;26 rpaAycy, 360 xoxopHx Aaiox aexHpe npaMHx 
ypAa, HAH 2;52 rpaAycaM, xaxHx 360 paBHU AayM hphmhm yrAaM, to Ayra na 
□paMOM BA paBHa 2;52 rpaaycaM, xaxnx b onHcaHHOH okoao npaMoyroAbHoro 
xpcyroAbHHxa BEA oxpyxHocxH cOAepjKHTca 360, caMa *e npaMaa BA paBHa 
37» 2;59 aacxaM, xaxnx b ninoTeHyae EB HMcexca 120. CABAOBaxcAbHO, ccah 
npaMaa EB paBHa 48;31 aacxaM, a paAHyc BH annuHKAa — 5; 15, to b npaMOH 
BA xaxHX aacTCH dyACX 1;12. Takhm odpaaoM, ecAH npHHaxb ranoTenyay 
BH 3a 120, TO BA dyAcr paBHa 27;34 xaxHM aacxaM^^, a cxamBaeMaa eio Ayra — 
26;34 rpaAycaM, xaxHx b onHcaHHOii okoao npaMoyroAbHoro xpeyroAbHHKa 
BHA oxpy*HocTH coAepxHTca 360. H, SHaanx, yroA BHA dyAex paaen 26;34 
rpaAycaM, xaxnx b AByx npaMHx yrAax dyAex 360; Becb xe yroA ZBH dyACx 
paBCH 29;26 takhm rpaAycaM, hah 14;43 takhm, kakhx b aexHpex npaMHx 
yrAax coAcpxHxca 360. CACAOBaxcAbHO, croAbKHM *e rpaaycaM dyAex paana Ayra 
HZ onnuHKAa, npeACxaBAaiouxaa paccxoaHue ox Jlynn ao hcthhhoto anorea. 
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Ho Tax Kax bo BpeMa Hadjiioaeuiia Jlyna OTCToaaa ox cpeanero anorea na 
333; 12 rpaayca, to, ccjih npeanojiojxHTb, axo cpcahkh anoreii [naxoAHxca] b 
M, npoBeaCM coeflHHaxjipyK) npaMyio MBN h h3 xomxh E onycxHM na nee 
nepneiwHxyjiap ES, Bca Ayra HZM Syaex pasna AonoAHaxjmHM ao noAHoii 
oxpyxHOCXH 26;48 rpaAycaM, a ocxaxox ZM — 12;5 rpaAycaM. TaxHM odpaaoM, 
yroA MBZ hah EBS 6yAex paaen 12;5 rpaAycaM, 360 xoxopHx cocxaBAaiox 
aexHpe npaMHx yrAa, hah 24; 10 xaxHM, 360 xoxopwx paBHU AsyM npaMHM 
yrAAM; h Ayra na EE 6yAex paana 24; 10 rpaAycaM, xaxnx b onncaHHOH oxoao 
npaMoyroAbHoro xpeyroAbHHxa BEE oxpyxHocxH 6yAex 360. CaMa xe npaMaa 
EE paana 25;7 xaxHM aacxaM, xaxnx b mnoxenyae BE coAcpxHxca 120. H, 379 
CACAOBaxcAbHo, ocAH npaMaa BE pasna 48;31, a paccxoanHe AE MexAy 
ueHxpaMH 10; 19, xo npaMaa ES xaxHx aacxeH 6yAex coAcpxaxb 10;8. 3axeM, 
xax xax yroA AEB npeAnoAaraexca coAepxcaiAHM 181 xaxoft rpaAyc, 360 xoxopHx 
paBHU AByM npaMUM yrAaM, a yroA EBN no AOxaaaHHOMy paaen 24; 10, xax 
axo ocxaK)mHHCa yroA ENB coACpxHX 156;50 xaxnx rpaAycoB, xo h Ayra na 
npaMOH ES oxajxexca paBHOH 156;50 rpaAycaM, xaxHx b onncaHHOH oxoao 
npaMoyroAbHoro xpeyroAbHHxa ENS oxpyxHocxH 6yAex 360, caua xe npaMaa 
ES paBHa 117;33 aacxaM, xaxHx b ranoxenyae EN OyACx 120. H, CACAOBaxoAbHO, 
ecAH npaMaa ES pasna 10;8, a paccxoanHe AE uexAy ueHxpaMH 10; 19, xo b 
EN xaxHX aacxeii OyACx 10;20. H noaxoMy npoBCACHHaa aepea cpeAHHH anorefi 
M npaMaa MB, nanpaBACHHaa x N, xoxe oxcexaex oxpeaox EN, npH6AH3HxeAbHO 
paBHUH paccxoaHHio AE MexAy ueaxpaMH. 

H MU namAH, mxo npH6AH3HxeAbHo xaxne *e oxHOmeHHa noAyaaioxca h 
H3 MHorHx APynix Ha6AiOAeHHft, xax mxo axo yxpenAaex name npeAnoAOxenne, 

MXO Jlyne CBoftcxaenHO nexoxopoe «HaxAOHeHHe» b noAOxeHHH annitHXAa, 
npHMOM nenxp annuHXAa coBepmaex noAHuH o6opox Boxpyr ueHxpa E xpyra, 
npoxoAAiitero Mepea cepeAHHU 3HaxoB, ho AHaMexp ero, onpeAeAaioiiiHlt 
noAOxCHHe cpcAnero anorea, HHxax He 6yAex nanpaBAen x uenxpy E sso 
paBHOMepHoro BpamenHa, xax y APyrax nAanex, ho BcerAa noiiAex x 
naxoAsmieftca c Apyroft cxopOHu xoMxe N na paccxoaHHH, paBHOM paccxoaHHio 
AE MexAy AeHxpaMH. 


6. O xoM, xax reoMexpHMecxH no nepnOAHMecxHM ushmchhsm 
onpeACAaexca HCXHHHoe noAOxenHe Jlynu 

ZloxaaaB Bce axo paccMOxpenHUM Buine mcxoaom, mu aoaxhu xocnyxbca 
Toro, xaxHM odpaaoM A.JIM oxACAbHux noAoxenHH Jlynu nocAe ycxaHOBAenna 
BeAHMHH CpeAHHX ABHXeHHH HO MHCACHHUM BHaMCHHaM 3A0HraUHH H HOAOXCHHIO 

JlyHU Ha aoHUHXAe onpeAe.JiHXb npHOaBAaeMun hah BUMHxaeMUH npocxaijiepea, 
AaiomHH nonpaBxy aah cpeAnero ABHxenHa Jlynu no AOAroxe, oOyCAOBACHHyxj 
npoHcxoAameH ox anoMaAHH paaHocxbX). OnpeACACHHe BeAHMHHu axon nonpaaxH 
Ha ocHOBaHHH xeopcM, noAodnux BuineHaAOxeHHUM, npoH3BOAHXca npn noMOipH 
reoMexpHMecxHx nocxpoenHii^^. 

fleHCxBHxeAbHo, ana npHMepa na nocAeAHCM h 3 npHaeACHHux Buine 
McpTexeii [pnc. 5.5] BoabueM xe xe caMue nepHOAHMecxne ABHxenHa A.na 
aAOHranHH h aHOMaAHH, x.e. ftiia aAonranHH — noAyMaromneca h3 yABoenna 
90;30 rpaAycoB, a A.Jia anoMaAHH — 333; 12 rpaayca paccToanna ox cpeAnero asi 
anorea annuHXAa [pnc. 5.6]. BMecxo nepnenAHxyAapa ES npoaeACM NS, a 
xaxxe HA bmccto BA, Flpn noMomH xex xe caMux paccyxAenHH no aaAaHHUM 
yrAaM npn ueHxpe E h paBHUM MexAy codoii ranoxeHyaaM AE h EN noxaxeM, 

MXO xaxAaa h 3 npaMux AK h NS cocxaBAaex npHdAHBHxeAbHO 10; 19 xaxHx 
MacTeii, xaxHx b paAnyce AB axcuenxpa HMeexca 49;41, a b paAHyce BH 
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snmxiiiuia 5; 15; KajKsaa h 3 npstMbix EK h ES dyser pasna 0;5 xaxHx *e 
HacxeH, a BCJieACXBHe axoro Bca BK, xax mh noxaaajiH panee, 6yaex paana 
48;36 xaxHM xe HacxaM, h xaxxce BE paana 48;31, a BS — ocxaromHMCsi 
48;26 MacxsM. TaxHM odpaaoM, nocxcwibKy cyMMa xBaapaxoa na BE h EN aaex 
KBaApax na BN, flAHna noaieAHCH ahhhh noAyHHXcs paBHOii 49;31 xaxHM 
AacxAM, xaxHx b npsMOH NE coAep>KaAocb 10; 19. H, CACAOBaxcAbHo, ecjiH 
ranoxenyaa BN paana 120, xo b 
npaMoii NE xaxHx qacxen dyACx 
npHdAHSHxeAbHO 25, a cxaniBaeMaH 
eio Ayra paana 24; 3 rpaAycaia, KaxHx 
a onHcaHHOH okoao npaMoyroAbHoro 
xpeyroAbHHxa BNE oKpyjKHOcxH hmc- 
exca 360. TaxHM odpaaoM, yran 
NBE, HAH ZBM, 6yAex paaeH 24;3 
rpaAycaM, 360 Koxopwx cocxaaAaiox 
Aaa npaMbix yrjia, hah npHdAHSHxeAb- 
Ho 12; 1 xaxHM, xaxnx 360 co- 
ACpxcHXca a aexHpex npaiahix yxAax. 

CACAOBaXCAbHO, CXOAbKHM xpaAy- 

caM [12;1] 6yAex paana Ayra 7M 
annuHKAa. 

Ho xax xax xoaxa H, a xoxopoH 
HaxoAHXca Jlyna, oxcxohx ox cpCAHcro 
anorea M na AonoAHaiomHC ao oahoh 
OK pyxHOCTH 26;48 rpaAycoa, xo mw 
noAyaHM, axo ocxaiomaaca Ayra HZ 
6yAex paana 14;47 rpaAycaia. TaxHM oSpaaoM, h yroA HBZ 6yAex paaen 14;47 
rpaAycaM, 360 xoxopwx cocxaaAaiox nexupe npaMwx yxAa, hah 29;34 xaxHM, 
360 Koxopbix paanaioxca AnyM npaMUM yrAAM; h cxoamaa na HA Ayra 6yAex 
paana 29;34 rpaAycaM, xaxHx a onHcannou okoao npaMoyroAbnoro xpeyroAbnnKa 
HBA OKpyxcnocxH OyACx 360, a Ayra na AB paana ocxaAbnuM AonoAnaioiAHM 
AO noAyOKpyxnocxH 150;26 rpaAycaM. H, anaunx, H3 cxaraaaiomHx hx npaMbix 
HA dyACX paana 30;37 aacxaM, xaxHx a rHnoxenyae BH HMCexca 120, a 
AB paana 116;2 xaxHM xe aacxaM. TaxHM odpaaoM, ccah paAHyc BH anHAHKAa 
paanaexca 5; 15 nacxaM, a BE, corAacno AOKaaannoMy, 48;31 nacxaM, xo a 
HA xaKHX qacxeii 6yAex 1;20, a a AB xaxHx xe 5;5. H, CACAOBaxcAbno, aca 
EBA 6yAex paana 53;36 xaxHM aacxaM, xaxHX a AH dauio 1;20. H asacc, 
xax KaK cyMMa xaaApaxoa na nnx Aaex KaaApax na EH, xo a^ih AAHnw EH 
noAyaHM npadAHanxeAbno 53;37 xaxHx xe nacxH. Takhm odpaaoM, ccah npnnaxb 
rnnoxenyay EH aa 120, xo a HA xaxHx qacxeii 6yAex 2;59, a cxarnaacMaa 
eio Ayra paana 2;52 rpaAycaM, xaxHx a onncannOH okoao npaMoyroAbnoro 
xpeyroAbnHKa EHA OKpyxnocxH coAcpxHxca 360. H, CAeAOaaxeAbno, onpcAC- 
AaiouiHH paanocxb ox anoMaAHH yroA HEA dyACX paaen 2;52 rpaAycaM, kbkhx 
a AByx npaMHx yrAax 6yAex 360, hah 1;26 rpaAycy, kakhx 360 HMcexca a 
nexbipex npaMbix yrnax. 3xo h xpedoaaAocb noKaaaxb. 

7. nocxpocHHe xadAHUH aas noAnoro nepaaencxea Jlynai 

Hxodhi npH noMomH xadAHnnhix Aannux Aaxb cnoco6 npocxoro onpeACAenna 
npocxaiJiepeaoB aas oxACAbHHX noAOxennii, mh AonoAHHAH yxe npHacAcnnyio 
naMH Bbiine xa6AHAy aas npocxoro nepaaencxHa^^, npHcocAHnna k neii cxoAdiihi, 
npH noMoniH Koxopaix moxho yAoSno aaecxH nonpaaKy h na axopoe nepaaencxBO. 


A 




I4S 


V.7. IIocmpoeHue ma6jiuujbi Om twjiHoeo Hepaaencmea Jlynu 


npM ce cocTaBjiCHHH MU BocnojibSOBajiHCb onaTb tcmh xe reoMexpHqecKHMH 
MCTOflaMH. nocjie nepBux Asyx ctoj[6u,ob, coAcpxamHx MHCAa [apryMenra 
MU noMccTH;iH TpexHH cxcwideu, coAepxcaiAHH npocxa(l)epe3u A-Jia BeAHMHHU 
aHOMAAHH, «lX 06 u MOXCHO 6uAO COCXaBACHHOC H3 CpCAHHX ABH^eHHH paCCXOSHHe 384 
JlyHu ox cpcAHero anorea M nepecaaxaxb na hcxhhhuh anoreii Z. Mu HamAH 
MX xcM xce caMUM cnocodoM, KaxHM no aaAaHHoii SAOnrauHn b 90;30 rpaAycoB 
onpcACAHAH, Mxo Ayra ZM paana 12;1 rpaAycau (a axo 6buio CAenano a^« 
xoro, axo6u noxaaaxb, axo ccah Jlyna oxcxohx ox cpeAnero anorea M na 
333; 12 rpaAyca, xo ee paccxoanne ox hcxhuhoxo anorea noAyaaexca nocAe 
cAOxceHHa, oacBHAHO, paBHUM 345; 13 rpaAycau, A^a xaxnx n CACAyer 6paxb 
o6ycAOBAeHHue annuHKAOM npocxa4)epe3u [Ao6aBAaeMue ] k cpcAneMy abh- 
xceHHKJ no AOAroxe). Tax xe h Ana Apyrnx mhcaobux anaaennH 3A0Hrai;HH 
onpcACAaroxca no cooxBexcxByiomHM oxpeaxaM BCAHaHHU BumeynoManyxux 
npocxa(J)epe30B. Tax box, axoiSu ne roBopnxb cahuixom mhofo oxnocHxeAbno 
xaxAoro oxAeAbnoro CAyaaa, mu na ocnoBannH xaxnx xe BunHCAennii noAyanAH 
ancAa, xoxopue n noMecxHAH cooxBexcxBCHHO b xpexnn cxoAdeu,^^. Ha 
CACAyxjmHx cxoAduoB aexBepxuH coAcpxnx yxe npHacAennue b nepaon xa6AHu.e 
BCAManHU HepaBencxBa, odycAOBAennoro annunxAOM, b npcAnoAOxennH, axo 
na ocHOBannH oxHomenna 60 x 5; 15 HandoAburan npocxa(l)epe3 Aocxnraex 
npndAnaHxeAbHo 5;1 rpaAycoa^^. Ilaxun cxoAdeu coAcpxnx paanocxH, noAyaaio- 
mneca BCACACXBne axoporo HepaaencxBa no cpaBnennK) c nepauM, npn ycAOBnn, 
axo 3Aecb HandoAbmHH npocxacjiepea (corAacno oxHomennio 60 x 8) noAyaaexca 385 
nocAC CAOxenna paanuM 73^3 rpaAycaM^*. TaxHM odpaaoM, aexsepxuft cxoAdeu, 
onpeACAaex BeAnanny HepaBencxaa Ana nonoxenna anHuHxna b anoree 
axcuenxpa Ana cnanmn, a naxuik — naduxxn, npadasnaeMue x Bennanne 
HepaaencxBa, nonyaaiomeroca b nepnree axcneHxpa, Ana nonoxenna Jlynu, 
paBAenennoU nononaM. Hxodu nonyaaxb 
xaxxe npndaBnaeMue Aonn cooxBexcxBy- 
lomnx naduxxoB n Ana npoMexyxoanux 
nonoxennn annnnxAa, mu AodaBHAn mecxoii 
cxonden, coAepxamnn mecxHAecaxue Aonn, 
xoxopue nyxHO Ana xaxAoro anaaenna 
anonraunn dpaxb ox cooxBexcxByxjmen ae- 
AHannu paannnu n npndaaAaxb x noMe- 
u^ennoMy b aexaepxoM cxoAdue npocxa- 
(t)epe3y ox nepaoro HepaaencxBa^^. 

M axo duAO CAenano naun cneAyiom;HM 
odpaaoM**®. Ilycxb ABr [pnc. 5.7] dyAex 
onaxb axcuenxpnaecxHM xpyroM Jlynu c 
nenxpoM A n AnaMexpoM AAF, na xoxopoM 
npeAnonoxHM naxOAamnMca u;eHxp E xpyra 
aepes cepeAnnu acAnaxananux coaBeaAnn. 
BaaB xaxyio-nndyAb Ayry AB n onncaa oxono B annunxA ZH0K, npoaeACM 
npaMyio EBZ. Ilycxb, nanpnMep, abho anaaenne anonraunn 60 rpaAycoB, xax 
axo na ocnoBannH Aoxaaannoro Bume yroA AEB dyAex paaen yABoennoMy 386 
ancny rpaAycoB SBAannon anonraunn, x.e. 120. Ha xoaxn A na npoAOAxenne 
BE onycxHM nepnenAnxyAap AA, npoBeACM npaMyio HBKA n npeAnoAOXHM, 
axo npoaeAennaa h 3 penxpa E x Jlyne npaMaa EMN dyAex xacaxcAbnon x 
annunxAy (axodu noAyanxb nandoAbmee anaaenne paanocxn ox nepaBencxBa), 
n coeAHnnM B n M. 
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Tax Kax yro;i AEB npeAnojiaraerca pasHUM 120 rpaaycaM, 360 xoxopHx 
cocraBAaxjT aexHpe npaMHx yrjia, hjih 240 xaxHM, 360 xoxopHx coAepxaxca 
B AByx npaMHx yr^ax, xo yroA AEA Oyaex paBHaxbca AonojiHaxjipHM no AByx 
npaMHx yrAOB 120 rpaAycHM. TaxHM odpasoM, Ayra na npaMoii A A 6yAex 
paBHa 120 rpaAycaM, xaxax b onacaHHOH oxoao npaMoyroAbHoro xpeyroAbHHxa 
AEA coAepxHxca 360, a Ayra na EA dyACx paBHa ocxajibHWM AonoAHaKJipHM 
AO noAyxpyra 60 rpaAycaM. H, cjiCAOBaxCAbHo, h 3 cxarHBaKJipHx 3 xh Ayra 
npaMHx EA 6yAex paana 60 aacxaM, xaxiix b ranoxenyae AE coAepxHXca 

387 120, a AA pasHa 103;55 xaxHM aacxaM. SHaanx, ccah npaMaa AE pasna 10; 19 
H xoHHO xax xe AB paana 49;41, xo b npHMOH EA xaxHx aacxen 6yAex 
npH6AH3HxeAbHO 5; 10, a b AA xomho xax xe 8;56. H xax xax xaaApax AA, 
BuaxeHHUH H3 xaaApaxa BA, Aaex b ocxaxxe xaaApax BA, xo, anaaHX, AAHHa 
BCCH npaMOH BEA 6yAex paana 48;53, a ocxaxox EB — 43;43 aacxsM, xaxnx 
B paAHyce MB snHUHXAa OyACx 5; 15. CACAOBaxCAbHo, ccah ranoxenyaa EB 
pasHa 120, xo b npaMoft BM dyACx 14;25 xaxHx qacxefi, a b cxaraaaeMOH ex) 
Ayre — 13; 48 rpaAycoa, xaxHx b onHcaHHOH oxoao npsMoyroAbHoro xpey- 
roAbHHxa BEM oxpyxHOcxH SyACx 360. SHaanx, yroA BEM, npeACxaBAHKJiAHH 
HaHOoAbinyx) pa3Hocxb ox anoMaAHH, paaen 13;48 rpaAycaM, xaxHx b AByx 
npsMux yrAax 6yAex 360, hah 6;54 xaxHM, xaxHx 360 OyACX b aexbipex 
npaMHx yrAax. CACAOBaxcAbHO, aah xaxoro aHaaenna OAOHrauHH cooxBexcxByro- 
maa BeAHaHHa paanocxH ox anoMaAHH 6yAex na 1;53 rpaayc oxAnaaxbca ox 
noAyaaiODAHxca b anoree 5;1 rpaAycoB. Ho aca paaHHua ao cooxaexcxayiomeH 
BBAHaHHH B ncpHrec cocxaBAaex 2;39 rpaAyca; CACAOBaxeAbHO, ccah naHSoAb- 
inyio paaHHuy npeAnoAoxHXb paanoft 60, xo paanHua b 1;53 rpaAyc 6yAex 
cooxaexcxBoaaxb 42;38, axo mh h homccxhah b inecxoM cxoA6ue b cxpoxe, 

388 cooxaexcxayiomeft anCAy 120 rpaAycoa aAOHxauHH. 

Toano xax *e mh anaHCAHAH aoah paaHOCxefi ox AByx HepaaeHCXB, 
noAyaeHHHC 3xhm mcxoaom, h A.Aa ocxaAbHHx anaaeHHfi apryMCHxa h noMCCXHAH 
Hx, npeACxaBHB b mecxHACcaxHx aoaax ox paanocxH [b naxoM cxoAdue] a-Jih 
cooxBexcxByKJiAHx anaaeHHH apryMenxa, npaacM ueAHC 60 [mecxHAecaxHx ] 
6yAyx cooxBcxcxBOBaxb, xoHeano, yABOOHHHM 90 rpaAycaM aAonrauHH, xoxopne 
npeACxaBAaiox 180 rpaAycoa neparea axcuenxpa. 

Mh noMecxHAH xaxxe [b xa6AHu,e] ccAbMon cxoA6eu, coAepxamHH 
noAOXCHHa Jlynn no ninpoxe A-aa xaxAOH xoaxH xpyra aepea cepeAHHH anaxoB, 
oxcaHXHBaa hx no xpyry, npoxoAamcMy aepea ero noAiocH, x.e. aeAHaHHH Ayr 
axoro xpyra [aaxAxiaeHHHe ] MexAy xpyroM, npoxoAan^HM aepea cepeAHHH 
anaxoB, h haxaohhhm xpyroM AyHHoik o^hxh, HMeiomHM c hhm oOmiHH uenxp, 
AAa xaxAoro noAoxenna Jlynn na nocAeAneM. flAa axoro mh BocnoAbaoaaAHCb 
xeM yme camhm MexoAOM, xoxophm BHaacAaAH Ayra xpyra, npoxoAamero aepea 
noAKKH paBHOAencxBeHHoro, coAepjxamHeca Meamy paBHOACHCxaeHHHM h 
npoxoAamiHM aepea cepcAHHH anaxoB aoAHaxa'*^ Toabxo 3Aecb Ayra, aaxAio- 
aaromaaca MexAy aoAHaxaAbHHM xpyroM h ceaepHOH hah io»:hoh rpaHHi^aMH 
HaxAOHHoro xpyra AynnoH opOnxH h oxcanxHBaeMaa no OoAbmoMy xpyry, 
npoxoAameMy aepea ooakkh ynoManyxHx [xpyroB], 6yAex paBHa 5 rpaAycaM, 
xax xax BHancAenna PHnnapxa h HamH oxHOCHxcAbHO cbmhx ceaepnHx h 

389 caMHx KJKHHx bhahmhx noAoxceHHH noxaaaAH, axo HMenno xaxHM npn- 
6AH3HxeAbHO HOAyaaexca HanOoAbmee oxxAOHenne JlyHH b ode cxopoHH ox 
xpyra, npoxoAamero aepea cepeAHHH aoAHaxaAbHHx coaaeaAHH'*^. IloaxH Bce 
HadAKJACHHa ee noAoxeKnii, BHnoAneHHHe hah oxHOCHxeAbHo aaeaA, hah npn 
noMomH HHCxpyMenxoB, BnoAne corAacyioxca c xaxhmh anaaennaMH HandoAbniHx 
oxxAOHeHHii no mnpoxe, axo dyAex noAXBepjKAeno nocAeAyxHAHMH AOxaaaxcAb- 
cxBAMH. H xadAHua noAHoro Aynnoro HepaBencxBa xaxoaa**^. 
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12 16 

3 57 

2 16 

48 18 

3 20 

135 

225 

11 54 

3 46 

2 11 

49 32 

3 32 

138 

222 

11 29 

3 35 

2 5 

50 45 

3 43 

141 

219 

11 2 

3 23 

1 58 j 

51 59 

3 53 

144 

216 

10 33 

3 10 

1 51 

53 12 

4 3 


213 

10 0 

2 57 

ris 

54 3 

4 11 

150 

210 

9 22 

2 43 

1 35 j 

54 54 

4 20 

153 

207 

8 38 

2 28 

1 27 j 

55 45 

4 27 

156 

204 

7 48 

2 13 

1 19 ! 

56 36 

4 34 

159 

201 

6 56 

1 57 

1 11 

57 15 

4 40 

162 

198 

6 3 

1 41 

1 2 

57 55 

4 45 

165 

195 

5 8 

1 25 

0 52 

58 35 

4 50 

168 

192 

4 11 

1 9 

0 42 

59 4 

4 54 

171 

189 

3 12 

0 52 

0 31 

59 26 

4 56 

174 

186 

2 11 

0 35 

0 21 

59 37 

4 58 

177 

183 

1 7 

0 18 

0 10 

59 49 

4 59 

180 

180 

0 0 

0 0 

0 0 

60 0 

5 0 


CeBepHWH 

npefleji 


K)>KHbIH 

npefleji 


K9. O auiucjieHuu deuxenusi MyHu a ufijiOM 


I5I 


9. O BbIHHCJieHHH ABHXeHHS JlyHM B i;ejiOM 

Korfla MU aaxoxHM npH noMOuuH onHCaHHOH Ta6jiHi],u BUMHOiHTb jiyHHoe 
HepaBCHCTBO, BOabMCM AJIH AjieKCaHAPHH B paCCMaTpHBaeMUii MOMCHT BpeMCHH 
cpcAHHe ABH*eHHa Jlynu no AOArore, SAOHrauHH, anoMaAKH h ninpore 
onncaHHbiM Buine cnoco6oM^^; nepBoe mhcao aaa 3AOHrau,HH mu aoa*hu BcerAa 
yABOHTb, OTHHB, CCAH nOHaAo6HTCfl, UCAyiO OKpyxCHOCTb. SaXCM B xa6AHH,e 
aHOMaAHH HmeM cooxBcxcxByiomee axoMy nncAy KOAnnecxBO rpaAycoB b xpexbCM 
cxoA6n,e, npHneu, ccah yABocHHoe mhcao 6yAex Mcnee 180 rpaaycoB, npHOasAneM 
ero K nncAy rpaAycoB cpcAHeii anoMaAHH, ccah jkc oho 6yAex 6oAbme 180 
rpaAycoB, xo buhxcm h3 hhx^^. noAyneHHoe mhcao aah hcxhhhoh aHOMaAHH 
BHOCHM B xy *e caMyio xaOAHuy h nHmcM cooxBcxcxByromHe euy npocxa(J)epe3 
b nexBcpxoM cxoaOuc h oxacabho pa3Hocxb b hhxom. 

riocAe 3X0X0, BHOca B xe jkc cxoa6uu yABocHHoe hhcao xpaAycoB cpeAHeii 
3AOHrau,HM, HaxoAHM cooxBcxcxByiomHe euy mecxHAecaxue aoah b mecxoM 
cxoA6u,e M, B3aB 3X0 HHCAO AOACH OX 3anHCaHHOH pa3HocxH, BcexAa npH6aBAaeM 
ero K AAHHOMy b aexaepxoM cxoaOac npocxacjjepeay. Ecah noAynenHoe a-^h 
MCXHHHOii aHOMaAHH HHCAO OyABX MCHbHie 180 xpaAyCOB, xo OXHHMaeM ero ox 
cpeAHero hhcaa rpaAycoB aaa aoaxoxu h [apryMenxa] lunpoxu; ecAH xce oho 
OoAbHie 180 rpaAycoB, xo npnOaBAaeM ero k hhm. Ha [AByx] noAynenHux 
MHCeA nepBoe mu npnOaBAaeM k ancAy rpaAycoB [cpeAHeii ] aoaxoxu, 
cooxBexcxByiomeMy ycxanoBAennoH anoxe. OnpcAeAennoe xakhm nyxeu hhcao 
rpaAycoB Aacx HCXHHHoe noAoxenne [no AOAxoxe] Jlynu"*^. [Bxopoe] hhcao aji» 
[apryMenxa] ninpoxu, oxcanxuBaeMoe ox ceBepnoii rpaHHpu, mu bhochm b xy 
xe caMyio xaOAHuy; cooxBexcxByiomee euy mhcao rpaAycoB b ceAbMOM cxoAOue 
AAh niHpoxu^^ Aaex paccxoanne uenxpa JlyHu ox xpyra, npoBeACHHoro aepea 
cepeAHHu aoAHaxaAbHux coaBesAHii, npHaeu 3xo paccxoanne oxcanxuBaexca no 
OoAbinoMy Kpyry, npoBOACHHOMy aepes noAiocu aoAHaxaAbnoro xpyra. Ecah 
noAyaeHHoe mhcao naxoAHxca b nepBux 15 cxpoxax, xo Jlyna 6yAex x cexepy, 
ecAH xe B ocxaAbHux, xo X K)ry. IlepBUH cxoaOca oOmnx anceA cooxBexcxByex 
ee ABHxeHHK) ox ceaepa x xjry, Bxopon xe — ox x)ra x ceaepy'**. 


10. 0 XOM, axo axcueHxpHaecKHH xpyr Jlynu 
He npoH3BOAHx HHxaxoii saMexHoii pasHHuu b chshxhhx 

EcxecxBeHHO, Moryx noaBHXbca nexoxopue coMHenna b xom, axo b 
HOBOAyHHax H noAHOAynnax h npoHCxoAau^HX b hhx aaxMennax Moxex 
noAyanxbca aauexHaa pa3HHu.a BCAeACXBne xoro, axo npn naAnann axcueHxpnae- 
cxoro xpyra Jlynu u,eHxp Aynnoro 3nHU.HXAa He BcerAa oxaxexca b camom 
anoree [3xcn,eHxpa ], ho MOxex oxcxoaxb ox Hero na saMexHoe paccxoanne, xax 
xax noAoxenna [3nHU,HXAa] no oxHomennK) x axoMy anorex) onpeAeAax)xca 
no xeopexHaecxHM cpeAHHM cnanmaM, a HCXHHHue HOBOAyHHa h noAHOAyHna 
6epyxca no anoMaAnau o6ohx 3xhx CBexHA. Mu nonuxaeuca noaxoMy noxaaaxb, 
axo B CH3HrHax axo paaAnane ne Moxex Aaxb HHxaxoii aaMexHoii norpemnocxH 
B Ha6AK)AaK)u;Hxca aBAennax, Aaxe ecAH npn BuancAeHHH [hcxhhhux cnanrHii] 
He yanxuBaxb paannAy, noAyaaxjmyKxra ox axCAenxpnCHxexa xpyra"*^. 

ITycxb ABE [pnc. 5.8] 6yAex axCAenxpnaecxHM xpyroM Jlynu c penxpoM 
A H AwaMexpoM AAF, na xoxopoM b xoaxe E naxoAHxca penxp xpyra, 
npoxoAamero aepea cepeAHHu aoAnaxaAbHux co3Be3AHH. Hycxb b Z 6yAex 
HaxoAHXbca npoxHBOAexamaa A xoaxa «HaKAOHeHHa», x xoxopoii nanpaBAena 
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anorefl h nepnreH snHUHKjia. Otjioxhb ot anorea A ayry AB, onameM 
BOKpyr B anHuHKji H©KA, nposeaeM coeaHHHTeabHbie npaMue BA h HBKE, 
a xaKxe npaMyio BAZ. 

ypaBHCHHe aHOMajiHH [npa npOHasoabHUx paccroHHHax uenTpa anauHicjia 
or anorea] moxct orjinnaTbca [or ypasneHMa aHOMajinn] b CHTyaunn, xoraa 
anHUHKji naxoAHTca b anoree A, no anyM npHnimaM; BcaeaCTBne xoro, nxo 
onHnHKa, cxanoBacb 6aH*e k Sesiae, 6yaex 
o6HHMaxb npH E 6oabmiiH yroa h BcaeacxBwe 
xoro, nxo anaMCxp, coeannaiontHH cpeanne ne- 
pnreil h anoren, 6yaex npoxoanxb ne nepea E, 

HO qepea xonxy Z. BeananHa paaeocxH ox nepBoft 
npHqHHbi 6yaex HaH6oabmeH, xoraa ypaBHCHHe 
aHOMaauH JlyHu 6yaex hmoxb MaxcHMaabHyio 
BeauMHHy, a ox Bxopofi npHaHHU, xoraa Jlyea 
6yaex Haxoanxbca b nepnree naH anoree ann- 
UHxaa. 9 cho noaxOMy, nxo xoraa noaynaexca 
HaM6oabmaa paannua BcaeacxBwe nepso^ npH- 
MHHbi, xo o6ycaoBaeHHaa Bxopoft npHannoH paa- 
Hocxb 6yaex BOo6nie HeaaMexHoii, xax xax Jlyna, 396 
Haxoaacb Ha xacaxeabHUx x anHixHxay, na 
aOBoabHO 6oabfflOM npoMeacyxxe [HaMeneHna ano- 
MaaHH] He nponaBoanx aaMexHOft paaHHUH b 
npocxa(l)epeae^®. BoaMoacHO, oanaxo, axo HcxHHnaa cHaHma 6yaex oxaHaaxbca 
ox cpeaneH na cyMMy HepaaeHCXB o^hx CBexHa, ecan oano na axHx HepaBencxB 
6yaex npH6aBaaxbca, apyroe xe BbWHxaxbca. Koraa xe Bxopaa npHHHHa aaex 
HaH6oabmyK) paaHocxb, o6ycaoBaeHHyio «HaKaoHeHHeM» [anHUHxaa], xo paa- 
Hocxb ox nepBOH npHaHHbi 6yaex onaxb coBepmenno neaaMexHoii, xax xax 
BeaHHHHa, o6ycaoBaeHHaa anoMaaneft, Han ynHMXoxaexca peanxoM, Han xe 
cxanoBHxca cobcom He6oabmoil npH naxoxaeHHH Jlynu oxoao anorea nan 
nepnrea 3nHu.Hxaa. B 3xom caynae HcxHHnaa cHannia 6yaex oxaHnaxbca ox 
cpeaneii xeopexHnecxoii xoabxo na paanocxb ox coaneaHoro HepaBeHCxsa^'. 

ripeanoaoxHM, axo CoaHue aaex HaH6oabuiyK) ao6aBxy 2;23 rpaayca, a 
Jlyna aaex cnaaaaa HaH6oabmee BbiaHxaeMoe — 5;1 rpaaycoB, xax axo yroa 
i^B 6yaex coaepxaxb 14;48 rpaaycoB, noayaax)mHxca ox yaBoenaa 7;24 
rpaaycoB. IIpoBeaeM na E xacaxeabnyx) E© x anHUHxay, onycxHM na B 
nepnenanxyaap B©, a Ha A onycxHM Ha BE nepneHanxyaap AM. 

Tax xax yroa AEB paBnaexca 14;48 rpaaycaM, xaxHx 360 HMeexca b 
aexHpex npaMbix yraax, Han xe 29;36 rpaaycaM, xaxnx 360 HMeexca b aayx 
npaMbix yraax, xo ayra na npaMoii AM 6yaex pasHa 29;36 rpaaycaM, xaxHx 
B onncaHHOH oxoao npaMoyroabHOro xpeyroabHHxa AEM oxpyxHOCXH co- 397 
aepxHxca 360, a ayra na EM 6yaex paBnaxbca ocxaK)ntHMca ao noayoxpyxHOCXH 
150;24 rpaaycaM. CaeaosaxeabHo, h3 cxarHBax)mHx hx npaMbix AM 6yaex 
paBHaxbca 30; 39 nacxaM, xaxnx b rnnoxenyae AE coaepxHXCa 120, a EM — 
116;1 xaxHM xe nacxaM. TaxHM oOpaaoM, ecan paccxoaune AE Mcxay uenxpaMH 
paBHO 10; 19, a paanyc axcuenxpa BA — 49;41, xo b AM xaxHx nacxeH 6yaex 
2;38, a b EM — 9;59. H xax xax xBaapax na BA nocae BunHxaHHa xBaapaxa 
Ha AM aaex xBaapax na BM, xo npaMaa BE 6yaex paana 49;37, a Bca 
BME — 59;36 nacxaM, xaxHx b paanyce B© anHUHxaa coaepxHxca 5; 15. 

H, caeaoBaxeabHO, ecan rnnoxenyay EB npnnaxb aa 120, xo b npaMoii 
B© xaxHX nacxen 6yaex 10;34, a b cxarHBaeMOH ex) ayre — 10;6 rpaaycoB, 
xaxHX B onHcaHHOH oxoao npHMoyroabHoro xpeyroabHHxa BE© oxpyxHOCXH 
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6yaeT 360. H, SHa^HT, yroji BE© HaHOojibmeH pasHHuu HepaBCHCTBa OyAer 
paBeH 10;6 rpaAycaM, xaKiix b Asyx npaMux yrAax coAepxHTca 360, hah 

398 xe 5;3 rpaAycaM, xaxHX b Mcxiiipex npaMux yrAax 6yAeT 360, bmccto 5;1 
rpaAycoB, noAywaBniHXCH, xorAa annuHKA 6ha b anoree A. CACAOBaxeAbHO, 
noAyqaioiAaaca no axoH npHMHHe pasHHua ox HepaBOHCXBa b anoMaAHH 
6yAex paBHAXbca Bcero xoabko 2 mecxHAecflxHM 
rpaAyca, nxo Moxex hobccxh k norpemnocxH hc 
6oAbme i/i6 naca^^. 

npcAnoAOXHM xenepb, mxo JlyHa HaxoAHxca b 
cpcAHCM nepHxee A, xax nxo yroA AEB coAepxHx 
4;46 rpaAyca, npeACxaBAaiOBUHX npHOAuanxcAbHO yA- 
BoeHHoe 3HaneHHe oahoxo xoabko [HaH6oAbmero ] 
coAHCHHOro HepaBCHCXBa. ripoBCAa na xaxoM xe 
nepxexe [pnc. 5.9] coeAHHHxCAbHyio npaMyio EA, 
onycxHM na BE h3 A nepneHAHxyAap AN, h3 A — 
nepncHAHKyAap AM, a h 3 Z na npoAOAxoHHe BE — 
nepncHAHKyAap ZS. Ha ocHOBaHHH xoro xe, axo h 
BHuie, ecAH yroA npn E paBHaexca 4;46 rpaAycaM, 
xaKHx B aexbipex npaMux yrAax coAcpxHxca 360, 

HAH xce 9;32, xaxHx 360 coACpxHxca b AByx npHMWx yrAax, xo Ayrn na 
AM H ZS 6yAyT paBHaxbca 9;32 rpaAycaM, xaxHX b onncaHHux okoao 
npaMoyroAbHHX xpeyroAbHHxoB EAM h E^ oxpyxHOCxax 6yAex 360, a Ayrn 
Ha EM H ES 6yAyT paBHaxbca HCAOCxaiomHM ao noAyoxpyxHOcxH 170;28 
rpaAycaM. H, CACAOBaxcAbHO, xaxAaa h 3 cxainBaiomHx 3 xh Ayrn npaMbix 
AM H ZS 6yAex paana 9;58 aacxaM, xaxHx b xaxAOii h3 cooxBexcxByromnx 
mnoreHya AE h EZ 6yAex 120, a xaxAaa h3 npaMHX ME h ES OyAex pasna 
119;35 xaxHM xe aacxaM. CACAOBaxCAbHO, ccah xaxAaa h3 npaMbix AE h 
EZ paBHaexca 10; 19 aacxaM, a paAnyc AB axcpeHxpa 49;41, xo xaxAaa h 3 
npaMHX AM h ZS 6yAex paana 0;51, a xaxAaa h3 ME h ES — 10; 17 xaxHM 
xe nacxaM. H xax xax xaaApax BA nocAe BHnnxaHHa xaaApaxa AM Aaex 
KBAApax BM, xo A.aHHa BM OyACT paaHa npH6AH3HxeAbHO 49;41 xakhm xe 
aacxaM. Takhm o6pa30M, npaMaa BE 6yAex paana 59;58, a Bca B3 — 70; 15 
xaxHM xe aacxaM, xaxnx b ZS 6hao 0;51. Ha xom xe ocHoaaHHH h mnoxenyaa 
BZ 6yAex paana npH6AH3HxeAbHO 70; 15 xaxHM xe aacxaM. H xax BZ oxnocHXca 
X xaxAoii h3 ZS h BS, xax h BA 6yAex oxHOCHXbca x xaxAOH h3 AN h BN^^. 

400 TaxHM o6pa30M, ecAH paAnyc BA annuHXAa paBHaexca 5; 15, a BE, xax Ohao 
A oxaaaHO, 59;58, xo b AN xaxHx aacxeH 6yAex 0;4, a b BN — npH6AH3HxeAbHO 
5; 15, paaHOCTb xe NE 6yAex paana 54;43 nacxaM, xaxnx b AN 6hao 0;4. 
HocxoAbxy Ha ocHOBannH noxaaaHHoro ranoxenyaa EA [npaMoyroAbHoro 
xpeyroAbHHxa EAN] ne oxAnnaeTca ox xex xe 54;43 aaoxeii, bhxoahx, hxo 
ecAH ranoxenyay EA Baaxb paanoH 120, xo b npaMOH AN xaxnx nacxeii 
6yAex npH6AH3HxeAbHO 0;8, a b cxarHBaeMOH em Ayre — xaxxe 0;8 rpaAyca, 
xaxHx B onHcaHHOM OKOAO npHMoyroAbHoro xpeyroAbHHxa EAN oxpyxHOCXH 
coAepxHxca 360. H, CAOAOBaxeAbHO, yroA BEA, na Koxopnii Jlyna oxxAOHaexca 
ox HanpaBAenna na Z, Oyaex paanaxaca 0;8 rpaaycoa, xaxHx 360 coAcpxnxca 
B AByx npaMHX yrAax, hah 0;4 rpaAyca, xaxnx 360 cOAcpxHXca b nexHpex 
npaMHX yrAax. TaxHM oOpaaoM, h 3Aecb paanocxb ox HepaaeHCXBa Jlynn He 
npeBHHiaex 4 mecxHAecaxHx rpaAyca, axo xaxxe ne nponaaeAex HHxaxoH 
anaanxeAbHOH norpemnocxH b aBAennax, npoHCxoAanpix b cnanrHax, h6o ohh 
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V.n. O napajuuiKcax Jlyntt 


He Moryx cocxaBHXb aa*e i/g nacTH «iaca^^, a xaKyio norpeuiHOcrb moxho 
0 *HflaTb B 6 oJlbIUHHCTBe Ha 6 jllOfleHHH. 

Mh HSJioxmiH Bce axo hc ajih xoro, »iTo6bi noKaaaxb, hxo npa onpeaeJiCHHH 
CHSHXHH He;ib3a 6buio 6bi yaecrb npH pacnere h sxh pasHocxH, xoxa Dhh h 
MMCiox Maayio BCJiMHHHy, HO fljiH flOKaaaxejibcxBa xoro, hxo mh hc coBepuiHjiH 
HHKaKOH saMexHoii ouih 6 km, Koraa npH o6pa6oxKe npHBeACHHHx jiyHHHx 
aaxMeHHH [HcnoabsoBajiH xojibxo rnnoTeay c anHUHxjioM h] hc npHBjiexajiH 
aonojiHHxe^ibHo xHnoxeay c SKcuenxpoM, BBeaenuyio nosanee. 

11. O napaaaaxcax JlyHbi 

Box noHXH Bce, hxo mojkho CKaaaxb o6 onpeaeaenHH hcxhhhux aBHxccHHH 
JlyHH. OaHaxo npw Ha6aioaeHMM Jlynn npoHcxoAHx xo, hxo BHaHMoe ee 
noaoxccHHC ne 6yaex aaa naiuux qyBCXB coBnaaaxb c hcxhhhhm BCJieacxBHe 
xoro, wxo, Kax mh cxaaaaH^^, Scmjijo neabaa CHHxaxb xohkoh no oxHomeHHio 
K paccxoaHHKj ao ayHHoii C(t)epH. noaroMy nan npeacxaBaaexca Heo6xoaHMHM 
M nocacaoBaxeabHUM waaoacHXb xeopwio ee napaaaaxcos raaBHHM o6pa30M paan 
Ha6aK)aacMbix coaHcaHHX saxMenwH h apyrwx aBaenHii. ripH noMouiH aynnnx 
napaaaaxcoB moxcho onpeaeaaxb BMaMMue noaoxcenwa JlyHH, xax ohh 
npeacxaBaaioxca Ha6aioaaxeaK), na ocHOBanuM mcxhhhhx ee noao*eHHH, 
oxhccchhhx k ncHxpy ScMaH M Kpyry, npoxoaameMy nepea cepeaHHH snaxoB 
aoaMaxa, a mmchho aaa KaKoro-HH6yab Mccra acMHoii noBepxHocxH onpeaeaaxb 
xcopexMaecKM Ha6aK)aaeMue noaoxcHHa h, o6paxHO, — no Ha6aK5aaeMHM 
noaoxccHHaM Bbmwcaaxb xoanue. IlpH axoM neabsa onpeaeaMXb nacxHHe 
SHaacHMa axnx napaaaaxcoB, hc yxaaaB oxHOCHxeabHOH BeaHHHHH paccxoaHHH 
nan, Hao6opox, HanxH oxHOCHxcabHue BcaHHHHH paccxoaHMa 6e3 yKasaHHa 
KaKoro-HM6yab napaaaaxca. IloaxoMy aaa CBCXHa, ne HMeiouiHX saMexHoro 
napaaaaxca, x.c. aaa xaxHx, no cpasHeHnio c paccxoanneM ao xoxopnx ScMaio 
MOJKHO CHMxaxb xoMKOH, Heab3a, onesHaHO, HanxM oxHOuienMa paccxoaHHH. Hxo 
>Ke KacaexcH CBCxna, HMCiomHX napaaaaxc, xax, nanpHMep, Jlynn, xo 
oxHocHxcabHoe paccxoKHHe mojkho 6uao 6 h HaiixH xoabxo na ocHOBanHH 
Kaxoro-HH6yab nepBOHaaaabHo aaaaHHoro napaaaaxca [ycxaHOBaeHHoro] npn 
noMomw HCKOxoporo napaaaaxxnaecxoro Ha6aK)aeHHa. Taxoro poaa Ha6aK)aeHHa 
Moryx dbixb npoM3BeaeHH h caMOCxoaxeabHO, xoraa xax HHCaoByx) BeaHHHHy 
paccxoHHMH onpeaeaHXb [HenocpeacxBCHHoJ HHxax hcbosmoxho. rnnnapx 
npoM3BoaHa cooxBCxcxByromee HCcacaoBanHc Hcxoaa raasHHM o6pa30M h 3 
Ha6aioaeHMH Coanna. JJencxBHxeabHo, npn noMoipH nexoxopnx apyrnx aBaennii, 
xacaroinMxcH Jlynn h CoaHua, o xoxopnx mh 6yaeM roBopnxb b aaabHeHmeM, 
MO*HO npwMXM X aaxaroqeHHK), nxo ecan aano paccxoanne ao oanoro h3 3xhx 
CBCXH a, xo 6yaex aaHo h paccxoanne ao apyroro^^. Oh nnxaexca, caeaaB 
HCxoxopyx) npH6aM3MxeabHyK) oacHxy aaa Coanna, noaynHXb xaxjxe h 
paccxoaHwe ao Jlynn. Cnanaaa oh npeanoaaraex, nxo Coanne hmccx xoabxo 
HaMMCHbuiHii aocxynHHM aaa naujHx nyBcxB napaaaaxc, nxo6H noaynnxb ero 
paccxoanwe; nocae Dxoro aaa onpeaeaennoro coanenHoro aaxMCHHa oh 
npoH3BoaMx pacnexH, cnaaaaa npeanoaaraa napaaaaxc Coanna cosepmenHO 
neaaMexHHM, a aaxen hmckiuihm nexoxopyio aoexaxonnyx) [aaa Ha6aK)aeHHa] 
BeaMMMHy. TaxMM o6pa30M, y nero coraacHO xa*aoH h 3 ynoManyxnx ninoxea 
noayqaioxca paaannnHe BcanaHHU pacexoanna ao Jlynn, xax nxo oh Boo6me 
coMHCBaexcH ne xoabxo oxnocHxeabHO BeaHnunu coanenHoro napaaaaxca, ho 
M oxHocMxeabHO xoro, hmccx an Boo6me Coanne xaxoe-HH6yab napaaaaxxnne- 
exoe CMCineHMc^^. 
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“OS 12. 06 ycxpoHCTBC napajiJiaKTHHecKoro HHCTpyMCHTa^* 

^to6h He npHMeniHBaTb k HameMy HccjieAOBaHHip HHHero HeH3BeCTHoro, 
Mbi nocxpomiH HHCxpyMCHx, npH noMoiKH Koxoporo mojkho 611 IJ 10 6h eacKojibKO 
B03M0XH0 xoHHo Ha 6 ;iioflaxb, Ha icaKyio Be;iHHHHy npH aaAannOM paccxoaHHH 
ox noAioca ropnaoHxa CMemaexca napajuiaKXHHCCKH Jlyna; BeJiHHHHa axoro 
CMcmeHHa oxCHHXHBaexca no 6 ojibmoMy Kpyry, npoBCAennoMy nepea Jlyny h 
noAiocbi ropHSOHxa. 

Mbi CAenaAH abc ahhchkh [7, 2 na pHC. 5-D]^^ c npaMoyroAbHbiM ceneHneM, 
HMeiomne AAnny ne Menee nexupex aokxch AAa xoro, hxo 6 h moxho 6 biAO 
HaneCXH MaXCHMaAbHO B03M0XH0e MHCAO 
HMCAH COOXBCXCXByiOmyiO BCAHMHHy AAa 

xoro, qxo 6 bi ohh bcacacxbhc cboch aahhu 
He crH 6 aAHCb, ho ocxaBaAMCb coBepmenno 

XOHHO npaMOAHHOHHblMH HO KAACAOH H3 
CBOHx cxopoH. SaxeM, HanepxHB npaMue 
AHHHH nocepeAMHe 6oAee niHpoKOH cxopo- 
HH, Ha 060 MX KOHUaX OAHOH H3 3XHX 
AHHeex MH npHCxaBHAH nocepeAHHe ahhhh 
npaMHe KBaApaxHwe npH3MOMKH [a, i], 
paBHbie H napaAACAbHhie Apyr Apyry, 

HMeiouiHe Ka*Aaa xohho b uenxpe ox- 
BepcxHe; y npH3Mbi, 6oAee 6AH3Koii k 
xAaay, oxBepcxHe 6biAo onenb MaAbiM, a 
y o6pauieHHOH k Jlyne — 6oAee ana- 
HHxeAbHbiM xax, axo6bi nocAe npHAOAceHHa 
404 TAaaa k npHaiae c naHMenbuiKM ox- 
BepCXHeM MOACHO 6bIAO OO npAMO^ BHAexb 
BCio Jlyny nepea Apyroe oxBcpcxHC. IlocAe 
axoro, npocBepAHB oAHHaKOBUM o6pa30M 
KaACAyio H3 axMX AHHeex no cpoahhm 
AHHHaM, c xoro KOHua, rAe naxoAHxca 
npHaMOHxa c 66AbniHM oxBepcxneM, mh 
BC xaBHAH Hepea o6e ahhohxh ocb [c], 
xoxopaa CBaabiBana 6bi o6e cxopoHbi amho- 
ex c npoBeACHHHMH npaMbiMH xax, «ixo6bi AHneiixa c npaaMaMH Morna xax 
yroAHo, Bpauiaxbca oxoao axoii och xax [Boxpyr] penxpa, ne oxxAonaacb b 
cxopoHbi. SaxeM, aaxpennB nenoABHACHo na ocHOBannH [4] ne HMex)myx) npH3M 
AHHeiixy, mh BaaAH na cpeAnen ahhhh xhacaoh [h3 AHHeex] ea xoHn,ax, 
npHAerax)niHX x ocHOBaHHX), nexoxopHe xomxh \f,m], BoaMOACHo AaAbme 
oxcxoamne ox penxpa, onpeACAaeMoro ocbx) [c], na OAHHaxOBHX ox nero 
paccxoaHHax. OnpeACAennyKJ xaxHM o6pa30M npaMyx) na AHnefixe, coeAHHeHHoii 
c ocHosaHHOM, MH paaACAHAH Ha 60 Hacxeii, a xaACAyx) na axHx nocAOAHHx — 
eme ea bosmoacho OoAbuiee hhcao oxpeaxoB^. C aaAHen cxopoHH axoii xe 
AHHeiixH MH ycxanoBHAH no xoHAaM [abc] npnaMH [d — d], y xoxopHx 
cooxBexcxByx)mHe rpaHH pacnoAOAcenn na oahoh npaMoii no oxHomeHHX) Apyr 
X Apyry H xaACAaa oahhakobo oxcxohx ox ynoManyxofi cpeAneii ahhhh [c—f], 
hxo 6 h npH noMoniH npoxOAamero nepea o6e axH npnSMH oxseca moacho 6 hao 
ycxaHOBHXb axy AHeefixy b HenaMennoM noAOxeHHH nepneHAHxyAapHO 
HAOCXOCXH ropHSOHTa. HMea noAyACHHyx) ahhhk) {e—e], HanepneHHyx) aapanee 
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V.I2. 06 ycmpoucmee mpajuioKmuHecKoeo uHcmpyjitenma 


Ha luiocKOCTH, napajuiejibHoii ropHaoHry, Ha hckotopoh HeaareHeHHOH njiomaAKe, 

Mbi yCTanaBJiHEaeM 3tot HHcrpyivieHT nepneHflHKyAapHo raK, iito6h cropoHH 
AHHeeK, coeAHHCHHHe Mexfly C06010 ocbio, 6uah napaAAeAbHbi npoBCAenHOH 
HGAyACHHOH ahhhh; npHKpenAeHHafl k ochobahhio nepneHAHKyAapHaa AHHciiKa 
AOAxna ocraBaTbca npoano HenoABHXHoii h 6e3 otkaohchkh b cropony, a 
ApyryK) AHHCHKy moxho 6b[Ao 6bi, naxHMaa cooTBexcTByiomHM o6pa30M, 
Bpamaxb BOKpyr och b ncAyACHHOH haockocxh^^ Mh Ao6aBHAH xaKxe eme 
OAHy npaMyio h xoHKyro AHHCHKy [3], npHKpenHS ee KopoxKoii ocbio [/] k 
HHXHCMy KOHU,y AHHeiiKH C ACACHHaMH XAK, axodbi OHa MOXAa Bpamaxbca H 
npH caMOM 6oAbniOM noBopoxe AocxHxaAa paBHoyAaAeHHoro [ox och c] Konpa 
npaMoii na Apyroii ahhchkc, axo6bi moacho 6hiAO npn ee BpameHHH onpeACAaxb 
no npaMoii paccxoaHHe [/m] MeacAy ynoMaHyxHMH o6ohmh kohuamh^^. 

TaKHM BOX o 6 pa 30 M MH H npOH 3 BOAHAH Ha6AIOAeHHa JlyHH B ee 
npoxoacAeHHax aepea noAyACHHyio ahhhio b6ah3h xoaex coAHueBopoxa na xpyre, 
npoBeACHHOM aepea cepeAHHH bhakob boahaka. Tax xax b 3xhx noAO^Kennax 
6oAbmHe KpyxH, npoBeACHnne aepea ueHxp Jlynn h noAWCH ropH 30 Hxa, 
npH 6 AH 3 HxeAbHo coBnaAAiox c 6oAbmHMH KpyraMH, npoBeAeHHHMH aepea hoakkh 
xpyra aepea cepeAHHH bhakob boahaka, no koxophm onpeAeAaroxca noAoxcenna 
JlyHH no niHpoxe, xo BCAeACXBHe axoro moxcho acitco onpeACAHXb xonnoe 406 
paccxoaHHe [JlyHH ] ao noAioca ropHBOHxa^^. HanpaBHB AHHeftxy c npaBMAMH 
[2] HA Jlyny npH ee npoxo*AeHHax nepea noAyAeHnyio ahhhio xax, hxo6h 
ueHxp JlyHH aepea 06a oxBepcxna ycMaxpHBAAca b cepeAnne HaH6oAbmero hb 
hhx, oxMeaaeM na xohxoh ahhchxc [i] paccxoanne [/m] MexAy xoHu,aMH 
npaMHX, npoBOAeHHHx na AHHenxax, h, npnxAAAHBaa noAyaeHHoe paccxoanne 
X paBAeAeHHOH na 60 aacxeii ahhhh nepneHAHxyAapnoH AHHeiixH [/], 
onpeACAaeM, cxoAbxo b ynoManyxoM paccxoaHHH 6yAex coAepxaxbca xaxHX 
aacxeii, xaxHx b paAnyce onHCUBaeMoro AHneHxoii b noAyACHHOH iiaocxocxh 
xpyra HMeexca 60. BaaB Ayry, cxarHBaeMyx) npaMoft xaxoft BeAHHHHH, mh 
noAyaHM paccxoanne bhahmofo uenxpa Jlynn ox noAioca ropnaoHxa no OoAbinoMy 
xpyry, npoBOACHHOMy nepea uenxp Jlynn h noAxx: ropHBOHxa^'*. B bxom 
noAOxceHHH ynoManyxHH xpyr 6yAex xo*AecxBeHHHM c noAyACHHHM, npoxo- 
AaipHM aepea hoaioch xax paBHOAencxaenHoro xpyra, xax h xpyra, npoBOACHHoro 
aepea cepeAHHH bhaxob boahaka. 

Hxo6h xomho onpeACAHXb HaHOoAbmyio ninpoxy Jlynn, mh npoHBBOAHAH 
Ha6AK)AeHHa c bxhm npnOopoM b CHxyau,HH, xorAa Jlyna naxoAHAACb 407 
oAHOBpeMeHHO oxoAO xoaxH ABXHero coAHu,eBopoxa h b caMOM ceaepnoM npeACAe 
CBoeii HAXAOHHOH opOnxH^^. Tax xax b oxpecxHOCXH bxhx xoaex moxcho c 
A ocxaxoHHOH cxeneHbK) xomhocxh cqnxaxb ueHBMeHHHM noAOxenne Jlynn no 
niHpoxe H xaxxe BCAeACXBne xoro, axo b 3xom noAOxeHHH ha napaAAeAH 
AAexCAHAPHH, HA XOXOpOH MH HpOHBBOAHAH Ha6AK)AeHHa, JlyHA OXABHBAAACb 
B CAMOH BepxHeii xoaxe neOa, xo bhahmoo noAOxenne Jlynn moxho canxaxb 
npHOAHBHxeAbHO COBnAASKMAHM C HCXHHHHM. B BXHX nOAOXOHHaX MH 
onpeACAHAH paccxoanne uenxpa Jlynn ox noAraca ropHBOHxa pabhhm npn- 
6AH3HxeAbHO 2Vs rpaAycAM, xax axo b peayAbxaxe noAyaaexca, axo HaH6oAbmee 
CMemenne Jlynn no ninpoxe c xaxaoh cxoponn xpyra aepea cepeAHHH bhaxob 
BOAHA xa pABHaexca 5 rpaAycAM, na xoxopne onpeACAOHnne AAa AAexcanApHH 
30;58 rpaAycoB paccxoanna ox noAKx:a ropHBOHxa ao paBHOAencxBeHHoro xpyra 
nocAe BHaHXAHHa ynoManyxoro bhahmofo paccxoanna 2V% rpaAyca npeBHinaxix 
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HaviflCHHoe paccTOsiHHe 23;51 rpaflyca or paBHOACHCTBCHHoro Kpyra ao tomkh 

coaHucBopoTa®^. 

Mto6w npoHSBecTH HCCAeAOBaHHe napajuiaKCOB, mh raKHM xe o6pa30M onarb 
40S Ha6aK)Aa-^M JlyHy, Koraa ona OKaaiaBaAacb b6ah3h tohkh 3HMHero coAHpeBopora, 
TaK KaK Ha ocHOBaHHH CKaaaHHoro, a xaKxe BCACACTBae HaH6oAbmeH BeAHWHHbi 
ee paccTOHHHa or nojiioca ropHaoHra npH noAo6HOM npoxoamcHHH aepea 
noAyACHHWH Kpyr, ee napaAAaxc AOAacen HMexb HaH6oAbmyK) h HaH6oAee acHO 
Ha6aiOAaeMyK3 BejiHHMHy^^. Ma 6oAbmoro MHCAa Ha6AK5AeHHH napaAAaxcoB, 
CAeAaHHUx B xaKHX noAOjxeHHax, mu npHBeACM toabko oaho, iiTo6bi 
OAHOBpeMeHHo noKaaaxb h MexoA pacaexa, h Aaxb onpeAeaeMHe Bcero ocxaAbHoro, 
axo HaM noxpe6yexca b Aa^ibHeiimeM. 

13. OnpeAeACHwe paccxOHHHH Jlynw 

Tax box, b 20 roAy AApnaHa, 13-ro MHCaa eranexcKoro Mecapa Axap^*, 
aepea 51/2I/3 paBHOAeHcxBeHHux aacoB nocAe noAyAHa, xoraa CoAHue y*e 
aaxoAHAO, MH HaOAiOAaAH JlyHy Ha noAyACHHOM xpyre h npH noMomH 
OHMCaHHoro HHCxpyMenxa naiiiAH, axo penxp ee naxoAHAca na 501/2’/3?/l2 
rpaAycax ox noAioca ropHaoHxa. JleiicxBHxeAbHo, HaMepennoe no xohkoh AHHeHxe 
paccxoaHHC paBHaAOCb npnOAHaHxeAbHO 5\V2V\2 aacxH, xaxHX b paAHyce 
onHCUBaeMoro BpaipeHMeM xpyra Ohao 60, a xaxoH BeAuaHHH npaMaa cxaniBaex 
Ayry 50V2V3i/\2 rpaAycoB, kakhx b peAoii oxpyacHocxH 6yAex 360^^. 

BpeMa, npomeAinee ox anoxH nepBoro roAa HaOonaccapa ao paccMaxpH- 
40‘> BaeMoro naOAiOAeHHa, cocxasAaex 882 eranexcxHX roAa, 72 aha h 5V2V3 
paBHOAeHCXBeHHux aacoB no oOuanoMy caexy, hah SV3 no xoanoMy. B 
yxaaaHHHH momohx mh naxoAHM, axo cpeAHee noAoxcenne CoAHpa Ohao na 
7;31 rpaAycax KAemneft h HCxHHHoe — na 5;28, JTyna ace b cpeaHeM ABHxeHHH 
6uAa Ha 25;44 rpaAycax CxpeAbua h ee aAOHranna paBnaAacb 78; 13 rpaaycaM, 
paccxoaHHe [no anoMaAKH] ox cpcAHero anorea 3nHu,HXAa — 262;20 rpaaycaM, 
a no niHpoxe ox ceBepnoro npeACAa — 354;40. BcAeACXBHe axoro paanocxb ox 
HepaBeHCxBa, onpeACAaeMaa no cooxBexcxByK)meH xaOAHue h paBnaa 7;26 
rpaaycaM, npH6aBAaexca. TaxHM oOpaaoM, xoanoe noAoxeHHe Jlynn b 
paccMaxpHBaeMHH aac 6 hao no AOAroxe na 3; 10 rpaAycax Koaepora, no 
lUHpoxe — na paccxoaHHH 2;6 rpaayca ox ceBepnoro npeACAa, ecAH canxaxb 
no HaxAOHHOH op6Hxe, hah ace, ecAH oxcaHxuBaxb no xpyry, npoxoAHmeMy 
aepea hoahjch aoAnaxa, a oh xoiah opnOAHanxeAbHO coBnaAaA c noAyAenHUM^®, 
xo na 4;59 rpaaycax x ceaepy ox xpyra, npoxoAfln^ero aepea cepeAHHu snaxoB. 
Ho 3; 10 rpaayca Koaepora naxoAaxca x K)ry ox paBHOACHCxaenHoro xpyra na 
paccxoaHHH 23;49 rpaayca no xoMy ace caMOMy xpyry, b AAexcaHApnn ace 
paBHOACHCXBeHHHH xpyx oxcxoHX ox noAioca ropnaoHxa xaxace na 30;58 rpaAycoB 
X x)ry. CAOAOBaxeAbHO, xoanoe paccxoanne nenxpa Jlynn. ox noAXJca ropnaoHxa 
6 hao 49;48 rpaAycoB^*, bhahmoo ace paccxoanne 6 hao 50;55. TaxHM oOpaaoM, 
napaAAaxxHaecxoe CMemenne JlyHH b cooxBexcxByx)meM noAoacenHH paanaAOCb 
410 1;7 rpaAycy, oxcanxHBaeMOMy no OoAbmoMy xpyry, npoaeACHHOMy aepea nee 
H noAX)CH ropnaoHxa; caMa ace ona naxoAHAacb ox noAX)ca ropnaoHxa xoano 
na 49;48 rpaAycax. 

BnaCHHB 3X0, b oaocxocxh, npoxoman^eH aepea Jlyny h hoakkh ropnaoHxa, 
HaaepxHM necxoAbxo xoHuenxpHaecxHx xpyroB [pnc. 5.10], a hmchho 
npeACxaBAax)nniH Scmax) OoAbmoH xpyr AB, aaxeM npoxOAnmnn aepea ucHxp 
JlyHH H Mecxo Ha6AK)AeHHa xpyr TA h, naxonen, xpyr EZH©, no oxHomcHHX) 
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V:13. OnpedejisHue pacanositmu Mynbi 


K KOTopoMy SeMjia aBjiHexca tomkoh. Flycrb K 6yAeT o6mHM peHTpoM 3 thx 
KpyroB, a npaiviaa KATE npoxoAHT aepea noAKK ropHaoHra. npesnoAOXHM, 
aro Jlyea naxoAHTCa b Toaxe A, otctoh ot noAioca ropHSOHra F Toaeo ea 

ynoManyTHe 49;48 rpa^ycoB. npoBeseM coeAHHaioipHe 411 
npaMiae KAH h AA©; aarcM h3 A, fac eaxoAHTCa 
FAaa Ha6AioAaTeAa, onycTHM ea KB nepncHAHKyAap 
AA, a TaK*e npoBCACM napaAACAbHyio KH npaMyio 
AZ. 

Tenepb acHo, aro AJia Ha6AiOAaTeAa, HaxoAaipe- 
roca B A, napaAAaxTHaecKoe CMemeHHC JlyHH pasHo 
Ayre H0, rax a-ro nocACAHaa 6yAeT paBHa 1;7 
rpaAycy, noAyacHHOMy h 3 Ha6AK5AeHHa. IlocxoAbxy 
xe SeMAa HBAaerca Toaxoii no OTHomenHK) x xpyry 
EZH0, Ayra Z© 6yAeT 6oAbme H© na npened- 
pe^HMo MaAyx) BeAHanny, rax axo n Ayra ZH© 
6yAeT npH6AH3HTeAbHo paBHaxbca xoMy *e caMOMy 
1;7 rpaAycy. Taxhm o6pa30M, onaxb BCACACTSHe xoro, axo no oxHomennKJ x 
xpyry Z© xoaxa A ne oxAnaaexca ox itenxpa, yroA ZA.& 6yAex pasHaxbca 
1;7 rpaAycy, xaxnx b aexHpex npaiabix yrAax coAepacnxca 360, hah 2; 14, 
xaxHX 360 6yAex b AByx npaMHx yrAax. Tcm xe caMUM 2; 14 rpaAycaM 6yAex 
pasHaxbca h pasHUH BbimeynoMaHyxoMy yroA AAA. CACAOBaxCAbHO, cxaniBae- 
Maa npaMoft AA Ayra 6yAex coAepxaxb 2; 14 rpaAyca, xaxnx b onncaHHOH 
oxoAo npaMoyroAbHoro xpeyroAbHHxa AAA oxpyxHOCXH HMcexca 360, caiaa xe 
npaMaa AA 6yAex HMexb 2;21 aacxH, xaxnx b mnoxenyae AA coAepxHxca 
120. Ho AA 6yAex MCHbrne AA na HnaxoxHO MaAyro BeAHanny; CACAOBaxeAbHo, 
ecAH AA paBHa 2;21, xo b npaMoU AA xaxnx aacxen 6 yAex npH6AH3HxeAbH0 412 
120. flaAce, xax xax Ayra FA npcAnoAaraexca paBHOH 49;48 rpaaycaM, xo h 
yroA FKA, naxoA^ipnilca y uenxpa axoro xpyra, 6yAex paBHaxbca 49;48 
rpaAycaM, xaxnx b aexHpex npaMbix yrAax coAepxnxca 360, hah xe 99;36 
rpaAycaM, xaxnx 360 6yAex b AByx npaMux yrAax. TaxHM oOpaaoM, h Ayra 
na npaMoii AA OyACX pasna 99;36 rpaAycaM, xaxnx b onncaHHon oxoao 
npaMoyroAbHoro xpeyroAbHHxa AAK oxpyxHocxn coAcpxHxca 360, a Ayra na 
npaMoii AK pasna ocxaxjuiHMca ao noAyoxpyxHOCxn 80; 24 rpaAycaM. 
CACAOBaxcAbHo, H3 cxainBaiontHX 3XH Ayra npaMbix AA 6yAex paBHa 91;39 
aacxH, xaxHx b ranoxenyae AK coAcpxHxca 120, a b AK 6yAex 77;27 xaxnx 
xe aacxeii. TaxHM oOpaaoM, ccah paAnyc AK Scmah paBHaexca 1, xo AA 
6yAex pasHa 0;46, a KA — 0;39. Ho 6biAO noxaaano, axo AA paBnaAacb 2;21 
aacxaM, xaxnx b AA Ohao 120; CACAOBaxcAbno, ccah npaMaa AA paana 0;46, 
xo B AA xaxnx aacxen OyACx 39;6. Taxnx xe aacxen b npaMon KA Ohao 
0;39, a b paanyce KA SeMAn — 1. CAeAOBaxeAbno, ecan paanyc KA SeMAn 
paaen 1, xo Bca npaMaa KAA, npeACxaBAaxiutaa paccxoanne ao Jlynia bo apeMa 
Ha6AX)AeHHa, 6yAex paana 39;45^^. 

floxaaaB axo, BoabMOM axcueHxpnaecxHH xpyr Jlynia ABF [pnc. 5.11], 
HMeK)mHH uenxp b A n AnaMexp AAF, na xoxopoM naxoAnxca penxp E xpyra, 
npoBeACHHoro nepea cepeAnnbi aoAnaxaAbniax coaBeaAnii, a xaxxe xoaxa Z — 
«HaxAOHeHHa)» 3 nHU,HXAa, x xoxopon nanpasAena AHnna anorea n nepnrea 413 
annuHXAa. OnncaB oxoao xoaxn B annii^HKA H0KA, npoBOACM coeAHHHxeAbHbie 
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npaMbie HB0E, BA h BKZ. IlpeflnojioxHM, mto Jlyea bo bpcma AaHHoro 
Ha6AiOAeHHfl HaxoAHAacb b A. Cocamhhm AE h AB h onycxHM h3 tomkh A 
Ha npoAOAxeHHe npaMoii BE nepncHAHKyAap AM, a h3 tohkh Z ea ry xe 
npaMyio nepncHAHKyAap ZN. 

TaK KaK bo BpeMa Ha6AioAeHHa HHCACHHaa BCAHHHHa SAonraitHH Jlynw 
6biAa 78; 13 rpaAycoB, to corAacHO pacCMorpcHHOMy BHme yroA AEB 6yAeT 
paBHarbca 156;26 rpaAycaM, KaKHX b ne- 
Tbipex npaMbix yrAax coAepxHxca 360, a 
KaxAbiii H3 yrAOB ZEN h AEM OyAcr 
pasHaTbca ocxaiOB^HMCa ao AByx npaMbix 
yxAOB 23;34 rpaAycaM; ccah xe Baaxb 360 
rpaAycoB, paBHbix AsyM npaMbiM yrAaM, xo 
yKaaaHHbie yrAH 6yAyT paBHaxbca KaxcAbiH 
47;8 xaKHM rpaAycaM. CACAOBaxeAbHO, Ayra 
Ha KaxAOH H3 npaMHx AM h ZN 6yAex 
pasHa 47;8 rpaAycaM, xaxHX b OKpyxcHOCXH 
OKOAO ynoManyxHx npaMoyroAbHHX xpey- 
rOAbHHKOB OyACx 360 bcacacthhc Toro, mto 
AE paBHa EZ; Ayra xce na Ka^Aoii h 3 
npaMHx EM h EN 6yAyT paBHW 132;52 
xaxHM xe rpaAycaM. CACAOBaxeAbHo, Kaxnaa 
H3 cxarHBaeMUX hmh npaMux AM h ZN 
6yAex paBHa 47;59 nacxaM, xaxHX b KaxAoii 
H3 ranoxenya AE h EZ dyACx 120; xaxAaa xe h3 npaMHx EM h EN coAepxHX 
110 xaxHx xe aacxeH. TaxHM oOpaaoM, ecAH xaxAaa h3 npaMHx AE h EZ 
paBHa 10; 19, a paAHyc AB axcueHxpa — 49;41, xo xaxHx Hacxeft b xaxAoii 
H3 AM H ZN 6yAex 4;8, a b EM h EN — no 9;27 xaxHX xe. H xax xax 
xBAApax Ha BA nocAC BHHHxaHHa XBaApaxa na AM Aaex xBaApax na BM, xo 
MH noAyHHM, HTO Bca AJiHHa BM 6yAex paana 49;31 xaxHM nacxaM, BE xohho 
xax xe — 40;4 h, naxoneu, BN — xaxHM xe 30;37 nacxaM, xaxnx b ZN 
ObiAO 4;8. H xax xax cyMMa xBaApaxoB Aaex xxaApax na BZ, xo mh noAynHM, 
Hxo AJiHHa rnnoxenyaH BZ 6yAex paana 30;54 xaxHM xe nacxHM. TaxHM 
o6pa30M, ecAH rnnoxenyaa BZ paana 120, xo b ZN xaxHx nacxeH 6yAex 16;2, 
a Ayra na neii 6yAex paana xaxMM 15;21 rpaAycaM, xaxHX b oxpyxHocxH oxoao 
npHMoyroAbHoro xpeyroAbHHxa BZN coAcpxMxcH 360. H, CACAOBaxcAbHO, yroA 
ZBN 6yAex paaen 15;21 rpaAycaM, xaxHX b AByx np»MHx yrAax coAepxHxca 
360, HAH xe npH6AH3HxeAbHO 7;40 xaxHM, xaxHx 360 6yAex b nexHpex npaMHx 
yrAax. Box hmchho xaxoMy xoAHnecxBy rpaAycoB 6yAex paana Ayra ©K 
3nHn,HXAa. 

flaAce, xax xax bo bpcmh Ha6AK)AeHHH Jlyna oxcxoflAa na 262;20 rpaAyca 
OT cpcAHcro anorea 3nHu,HXAa h, CACAOBaxcAbHo, ox cpcAHero nepHrcH K na 
npeBHmaK)mHe noAyoxpyxnocxb 82;20 rpaAyca, xo Ayra KA OyACx paana 82;20 
rpaAycaM, a bch 0KA — 90 rpaAycaM; ananHx, yroA ©BA 6yAex npaMHM. 
TaKHM o6pa30M, ccah paAHyc AB sxcueHxpa paBHHexca 49;41, a paAnyc BA 
annuHXAa — 5; 15, xo coxAacHo AOxaaanHOMy EB paBHa 40;4 xaKHM nacxHM; 
xaK Kax cyMMa hx KBaApaxos Aaex xBaApax na EA, xo AAnea EA noAynaexca 
pasHOH 40;25 xaKHM xe nacxaM. CACAOBaxcAbHo, bo BpeMa Ha6AK)AeHHa 
paccxoHHHC JlyHH paBHaAOCb 40;25 nacxaM, xaxHx a paAHyce BA snHAHXAa 
npcAnoAaraAOCb 5; 15, paccxoaHHC EA ox ueHxpa Scmah ao anorea 3Kcn,eHxpa — 
60 H paccxoaHHC EE ox peHxpa Scmah ao nepHxea axcueHxpa — 39;22. Ho 6hao 
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V.I4. O sejiUHUHOX euduMux duoMempoa CoJiHufl, Jlynbi u aeuHOu 


AOKaaaHO, hto bo BpeMa Ha6jiioaeHH9 paccroHHHe Jlynbi, x.e. npaMaa EA, 
paBHSJiocb 39;45 HacraM, xaKHx b paanyce Scmjih 6 hLaa 1; h, cjieaoBaxeabHo, 
ecjiH npHMaa EA paccxoaHHH JlyHu bo BpcMS Ha6aK)AeHH9 pasHa 39;45, a 
paflHyc SeMjXH — 1, xo npsMaa EA, aaiomaa cpeanee paccxoHHHe b CH’SHmax, 4i6 
6yaex paBHa 59 ;0 xaxHM aacxflM^^, a EF — cpeanee paccxoHHHe b 
K saapaxypax — 38;43, paanyc xce annUHiuia — 5; 10 xaxHM xe HacxHM. 3xo 
H npeanoaarajiocb noxaaaxb’^. 

nocjie xoro xax mu yxaaaHHUM oOpaaoM HauuiH paccxoHHHH Jlynu, nau 
caeaoBajio 6u oanoapeMCHHO onpeaeaHXb h paccxoHHHe CoaHua, hxo aerxo 
MOXHO noayHHXb reoMexpHnecxH, ecjiH k paccxoHHHHM Jlynu bo bpcmh CHanniH 
aoOaBHXb xaxxce BeanaMHU noaynaiomHxcfl b axo bpcmh yraoB, HMCiomHx 
BcpuiHHy B raaay HaOaioaaxeaH, noa xoxopuMH BnaHu aeaMexpu CoaHua, Jlyeu 

H XCHM. 


14. O BeaHHHHax bmahmux auaMexpoB CoaHi;a, JlyHu 

H aeMHOif TCHH B CHSMXHHX 

Ms Bcex MCxoaoB a^H xaxoro MCcaeaoBaHMH mu oxxaaaaHCb ox xex, b 
Koxopux onpeaeacHMc anaMCxpoB CBCxHa npoHSBoaHXCH npn noMOipH BoaflHux 
HSMepHxeaefi, a xaK*e no bpcmchh, xoxopoe aaxpaHHBaexcfl [cBexHaoM] na 
Bocxoa B acHb paBHoaencxBHH^^, xax xax npn noMouiH noaoOHUx mctoaob 
Heab3H xoHHO onpeaeaHXb xpeOycMoe. Mu camh, nocxpoHB onHcaHHuH eme 
FnnnapxoM awonxp [pHC. 5-E] c AHHeiixoH b nexupe aoxxn’^, npoHSBeaH c 
cro noMoiubiO HaOaxiAeHHH h HaimiH, <ixo anaMcxp CoaHua bo bccx noao;KeHH9x 
BHACH npH6aH3HxeabHo noA oahhm m xcm *e yraoM, xax nxo paaaHHHC b 
paCCXOHHHHX CoaHUa HC npOM3BOAMX HHXaXOii CymeCXBCHHOH pa3HHUU, HO 
AMauexp JlyHu bhach noa oahmaxobum 
yraoM c Coahucm xoabxo xoraa b hoaho- 
ayHHH OHa, OyaynH b anoree anHUHxaa, 
HaxoAHxCH Ha caMOM OoabinoM paCCXOHHHH 
ox SeMAH, a He B cpeanHX paccxohhhhx, 
xax 3X0 npeanoaaraaH npeAniecxByx)inHe 
Ha6aK)AaxeaH^^. KpoMe axoro, mu namaH, 
Mxo M caMH yrau na aauexHyx) BeaHHHHy 
MCHbine xpaAHUHOHHO npHHHxux’*. ripH 
axOM MU BUHHCAHAH HX HC npH nOMOipH 
M3MepeHH9 Ha ynoMnnyxoii AHHCHxe, ho no 
HexoxopuM ayHHUM aaxMCHHHM. /leiicxBH- 
xeabHO, onpeaeaHXb, xoraa xa^xauH h3 anaMexpoB bhach noA oahhm h xcm 
ace yraoM, moxho ohchb aerxo no caMOH xoHCxpyxpHH ahhchxh, xax xax b 
axoM cayHae hc xpeOyexcn nnxaxoro H3MepeHHH. OnpeAeaenne xe caMoii 
BeaHMHHu yraa Boo6me xaaaaocb ham coMHHxeabHUM, xax xax H3MepeHHe, b 
xoxopoM Hrpaex poab noaoxcHHC npH3MU, HMex)meH niHpHHy, xoxopan 
noxpuBaex cbcxhao ha ajihhc cxepxHH, nepeMeu^ancb na paccxohhhc ox raaaa 
AO npH3Mu, Moxex cnabHO yaaaHxbCH ox xohhocxh. Flocxoabxy Jlyna, naxoancb 
HA HAHOoabUieM CBOCM PACCXOHHHH, BCerAA xa3aaaCb nOA OAHHAXOBUM C CoAHUeM 
yraoM apcHHH, xo, buhhcahh no Ha6aK)AeHHUM na axOM paccxohhhh aynnuM 
aaxMCHHHM BCAHHHHy cxHCHBacMoro ex) yraa, mu cchhac xe noayHHan h 
BCAHHHHy yraa ajih Coanua. CyinHOCXb ynoMHHyxoro Mexoaa mu paabHCHHM 
onnxb npH noMomn asyx hcxoahux saxMeHHH. 




V.14. O eejimuHOx euduMbix duajuempoe Cojinufl, Jlynu u seuwu mem 16 J 

B 5 rofly Ha 6 ona;iaccapa, x.e. b 127 roAy apH Ha 6 oHaccapa, b KOHue 11-ro 
Maca HOHH c 27-ro Ha 28-e hhcjio enmercKoro mecHua Axnpa b BaBHJioHe 
Hana^a aaxMCBaxbCH Jlyna, h HaH 6 cwu>niaa BCJiHHHHa saxMennH 6 Hjia c lora na 
1/4 aacxb flnaMexpa^^. TaK KaK aaxMCHHe HanaACKb b 5 nacoB nocAe noAyHOHH 
no MCCTHOMy BpcMCHH, a cpeflHaa (|)a3a 6 buia npH6AH3HxeAbHo b 6 [ccsohhhx] 
naCOB, KOTOPHC xorfla B BaBHJIOHe COOXBCXCXBOBaAH 5 V 2 V 3 paBHOAeHCXBCHHHM 

nacaM, nocKOJibKy hcxhhhoc nanoxcHHC CoJiHua 6 hjio na 27;3 rpaaycax Oana, 
xo acHo, nxo cpeanaa (Jjaaa saxMCHHa, Koraa 6oAbmaa aacxb anaMexpa nona^a 
B xcHb, cooxBcxcxBOBaaa B BaBHjioHe SV 2 V 3 paBHoaeHcxBCHHHM qacaM nocAC 
nojiyHOHH, a b AjiexcaHApHH — xoJibxo 5 nacaM. H BpcMa, npomeflinee noCAC 

419 ynoMHHyxoH anoxH, cocxaBAaex 126 eranexcKHX roaoB, 86 ahch h 17 
paBHOfleHcxBCHHHx HacoB no o6bmHOMy cnexy, hjih I 61 / 2 I/ 4 . ccah oxhccxh k 
CpeflHHM COAHCHHHM CyXXaM*®. TaKHM o6pa30M, CpCAHee nOAOXCCHHC JlyHH no 
flOAFOxe cooxBcxcxBOBajio 25;32 rpagycaM KjiemHeii, a hcxhhhoc — 27;5, 
paccxoaHHC [no anoMaAnn] ox anorea annuHicjia paanaAOCb 340; 7 rpaaycaM, a 
ox cCBcpHoro npcflCAa HaiyioHHOH opOnxbi [no mnpoxe] — 80;40 rpaaycaM. H 
acHo, Hxo Korfla nenxp JlyHH b HanOo^bracM ee paccxoaHHH naxoanaca na 
9V3 rpaaycax ox yaaa no HaioiOHHOH op 6 Hxe®*, a ucHxp xchh Ohji Ha SoabinoM 
Kpyre, npoBcaennoM aepea ayHHbiH ucHxp nepncHaHKyaapno opOnxe (a b oxom 
noaoxccHHH hmciot mccxo HanOoabmHe aaxcMHCHHa), xo b xchh nonaaaaa 1/4 
ee anaMexpa. 

Aajiee, b 7 roay KaMOnaa, x.e. b 225 roay ox HaSonaccapa, b homb c 
17-ro Ha 18-e whoio ernnexcKoro Mecana OaMCHox, 3a 1 [paBHoaCHCxBCHHHH ] 
aac ao noayHOHH b BaBHJioHC naOaioaaaocb aaxMCHHe JlyHH c cenepa na 1/2 
ee anaMexpa*^. CaeaoBaxeabHO, b AaeKcanapHn axo aaxMenne nponaoiiuio 
npH6aH3HxeabHO aa IV2V3 paBHoaeHcxBCHHHH aac ao noayHoan. M apcMa, 
npomeamee ox npHHaxoH anoxH, cocxaBaaex 224 eranexcKHx roaa, 196 aHCH 

420 H 101/5 paBHoaeHCXBCHHHx aacoB no oOnaHOMy caexy, hjih 9V2V3 no xoanoMy, 
xax xax Co/iHue naxoanaocb na 18; 12 rpaaycax Paxa. TaxHM oOpaaoM, cpeanee 
no/ioxcHHc JlyHH no aoaroxe cooxBCxcxBOBaao 20;22 rpaaycaM Koaepora, a 
HCXHHHOC — 18; 14 rpaaycaM*^. Ox anorea annuHiuia [no anoMaann] ona 
oxcxoaaa na 28;5 rpaaycoB**^, a ox ceaepHoro npeaeaa HaxjiOHHOH opOnxH [no 
mnpoxe ] — na 262; 12 rpaayca. Oxcioaa, caeaoBaxeabHo, acHo, nxo xoraa nenxp 
JlyHH oxcxoaa ox yaaa na TVs rpaaycoB no HaxjiOHHOH opOnxe, Jlyna naxoanaacb 
B HaHOoabmcM paccxoaHHH h nCHxp xchh aaHHMaa no oxHomennio k u,eHxpy 
JlyHH yxaaaHHoe noaoxenne, xoraa b xchb nonaaaaa 1/2 aynnoro anaMexpa. 

Ho ecan nenxp Jlynn naxoanxca na paccxoaHHH 91/3 rpaaycoB ox yaaoB 
no HaKaoHHOH op6Hxe, xo oh naxoanxca na 481/2 mecxnaecaxHx rpaayca ox 
xpyra, npoxoaainero nepea cepeaHHH aoanaxaabHHX coaBcaann, ecan HSMepaxb 
no OoabmoMy xpyry, npoBCacHHOMy nepea Hero noa npaMHM yraoM k opOnxe. 
Ecan xe on oxcxohx ox yaaoB no HaicaoHHOM opOnxe na 74^5 rpaaycoB, xo no 
npoBcaCHHOMy nepea Hero OoabmoMy xpyry nepnenanxyaapno opOnxe oh oxcxohx 
H a 403^3 mecxHaecaxHx rpaayca ox xpyra nepea cepeannH anaxoB. Ho xax xax 

“21 paaHocxb Mexay asyMa aaxeMHCHnaMH cocxaaaaex nexBcpxb aynnoro anaMexpa, 
a paanocxb asyx paccxoaHHH uenxpa ox xpyra nepea cepeannH aoaHaxaabnnx 
coaBcaaHH, x.e. ox nenxpa xchh, cocxaBaaex 71 / 21/3 mecxnaecaxHx aoaeii rpaayca. 
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V.15. O paccmoHHUU Cojinu/a u o rnoM, nmo onpedejixemcst ajuecme 


TO OTCiOfla aieayCT, mto bccb sHaMerp JlyHH CTarHBaex Ayry 6oAbmoro Kpyra 
B 311/3 mecTHAecaxyio aoak) ipaAyca. 

Ceiiaac xe cxaaoBHxca acHO, axo b xom xe HaH6oAbmeM paccxoaHHH JlyHH 
paAHyc xeHH cxaniBaex Ajry b 40% mecxHACcaxHx aoach rpaayca, xax kbk 
HMCHHo Ha xaKoe HHCJio mecxHACcaxHx aoach uenxp JlyHH oxcxoaA ox uenxpa 
xeHH H xacajica oxpyxHocxH xchh BOiCACxBHe xoro, axo bo BxopoM aaxMCHHH 
aaxcMHHjiacb 1/2 AyHHoro AHawexpa. TaKHM o6pa30M, paAHyc xchh 6yAex na 
HeanaanxeAbHyio BCAHaHny MCHbrae 2% paAHycoB Jlynn Koxopnil cocxaBAaex 
15% mecxHACcaxHX AOAeii rpaAyca*^. Ha ocHOBaHHH MHoroancAeHHHX noAo6HHX 
Ha6AiOAeHHH MH noAyaHJiH npH6AH3HxeAbHo xaxHe xe BCAHanHH h bochoab- 

30BajIHCb HMH HpH HCCACAOBaHHH APyrHX BOHpOCOB, CBaBBHHHX C BaXMCHHaMH; 

3Aecb xe MH npHMCHHM Hx aah onpeAOAeHHa paccxoaHna CoAHua; axox mcxoa 
no cymecxBy aBAaexca xom xe, xoxopoMy CAeAOBaA h Hinnapx. Kpyra CoAHua, 
JlyHH H SeMAH, oxBaxHBaeMHe xonycaMH, canxaAHCb b nen na HHaxoxnyio 
BeAHaHHy MeHbinnMH OoAbmHX xpyroB, npoBeAOHHHX na hx [CoAHua, JlyHH 
H SeMAH] c4)epax, h xo xe caMoe xacaexca hx AnaMexpoB*^. 


15. O paCCTOHHHH COAHUa H O TOM, HTO OnpeACAHeXCH BMeCXe C HHM 

HMea 3TH AaHHHe, a xaxxe anaa, axo HanSoAbinee paccxoaHne JlyHH b 
CH3HraHx paBHo 64; 10, ecAH aa 1 npHHaxb paanyc SeMAH (ACHCxBHxeAbHo, mh 
noxaaaAH, axo cpeanee paccxoanne paBHo 59, a paanyc anHUHXAa cocxaBAaex 
5; 10 xaxHx xe aacxeft), o6paxHMca k paccMoxpeHHio, xaKOH 6yAex BeAHanaa 
paccxoaHHa CoAHua. 

riycxb HaxoAanmeca b oahoiI haockocxh HanSoAbniHe xpyra ynoManyxHX 
c4)ep 6yAyx; CoAHita — ABF c ucHxpoM A, JlyHH b HaH6oAbmeM ee 
paccxoaHHH — EZH c neHxpoM 0 h Scmah — KAM c uenxpoM N [pnc. 5.12]. 
Ha nAocKocxen xe [xacaxcAbHHx KonycoB], npoBBACHHHx aepea uenxpH, nycxb 
ASF oOhhmbx SeMAK) h Coahob, a ANF — Coahub h Jlyny*^, h nycxb ocbio 
KOHyca xBHH 6yAex A0NS. npoxoAantne aepea xoaxH xacanna npaMHe 6yAyx, 
eCXeCXBBHHO, napaAABAbHHMH H npH6AH3HXeAbHO paBHHMH COOXBBXCXByiOmHM 
AHaMexpaM; aah coAHeanoro xpyra axo 6yAex AAF, aah Aynnoro — E0H, aah 
aeMHoro — KNM, a aah xbhh b xom Mecxe, b xoxopoM b nee b naHOoAbmeM 
paccxoaHHH nonaAaex Jlyna, — OIIP. Thkhm o6pa30M, 0N paana Nil, h 
xaxAaa na hhx Oyaer paana 64; 10 raxHM aacxaM, xaxnx b paAnyce NA Sbmah 
coAepxHxca 1. 

Mxax, xpeOyexca HaiixH, xaxoe oxHomenne npanaa NA coAHeanoro 
paccxoaHHa hmccx k paAHycy Scmah NA. 

ripoAOAXHM npaMyio EH Lao nepeceaeHHa c SF] b 2. Tax xax mh 
noxaaaAH, axo AHanexp Jlynn b ynoManyxoM HaH6oAbmeM paccxoaHHH b 
CHanraax na onHcanHOH oxhm paccxoaHHCM oxoao uenxpa Jlynn oxpyxHocxn 
cxaraBaex Ayry b 0;31,20 rpaAycoa, xaxHx bo bcbm xpyre OyACx 360, xo yroA 
ENH OyACT paaen 0;31,20 rpaAycoa, xaxnx b aexnpex npannx yraax 
coAepxHxca 360, a ero noAoanna, x.e. yroA 0NH, — xoxe 0;31,20 rpaAycoa, 
xaxHx 360 6yAyx paann AsyM npaMHM yraaM. TaxHM o6pa30M, Ayra na 0H 
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6yaeT paBHa 0;31,20 rpaflycoB**, Kaiuix b onHcanHOH oko;io npaMoyro;ibHoro 
Tpeyro;ibHHKa NH0 oKpyxHoCTH HMeerca 360, a ayra na 0N — ocraiomHMCH 
AO noAyoKpyxHocTH 179;28,40 rpaAycaiwt. CacAOBaTeAb- 
HO, H3 CTHFHBaeMHX HMH npHMUX H0 OyACT HMCTb 

0;32,48 MacxeH, xaxHX b AHaMcrpe NH coAepxcHxcfl 
120, a B N0 npH6AH3HxeAbHo 120 xaxHx xce Maoxeii; 
xaKHM o6pa30M, ecAH npAMaa N0 paBua 64; 10, xo b 
0H 6yAex 0; 17,33 xaxax Macxeii. B paAnyce Scmah 
xaxHx qacxcH 6yAex 1. Ho xax xax oxHomcHHC HP x 
0H paBHO npH6AH3HxeAbHo xoMy, KAKoe 2;36 hmciox 
K 1*^, xo HP 6yAex paBHa 0;45,38 xaxax xce MacxcH. 

CACAOBaXCAbHO, BMCCXC B3HXHe 0H H HP COCXABAfllOX 
1;3,11 Hacxb, xaxHx b NM 6yAex 1. Ho bmccxc B3flxHe 
HP H BCH 02 cocxaBAaiox 2 xaxHC HacxH, xax xax 
OHH BMccxe paBHH AByM NM^. fleiicxBHxeAbHo, xax 
Mbi cxa3aAH, Bce xaxHC npaMwe napaAAeAbHbi h NH 
paBHa N0; CACAOBaxcAbHO, ocxaxox H2 6yAex coAcp- 
*axb 0;56,49 xaxHX Hacxeft, xaxHX b npaMoii NM 
SyACX 1. M xax NM oxHOCHxca x H2, xax Oyaex 
oxHOCHXbca H NF X HF, h NA x 0A. 

SHaMHT, ecAH NA pasHa 1, xo b A0 6yAex 0;56,49 
xaxHX nacxeft, a b ocxaxxe 0N — 0;3,11. TaxHM 
o6pa30M, ecAH npaMaa N0 paBHa 64; 10, npaMaa 
NM — 1, xo npaMaa NA (coAHCMHoe paccxoaHHC) 

SyAcx HMexb xaxHx nacxeft npH6AH3HxeAbHo 1210^’. 

TaxHM *e o6pa30M, ccah npaMaa NM pasHa 1, a 
HP coxAacHO Aoxa3aHHOMy — 0;45,38, h xax NM 
oxHOCHXca X HP, xax 6yAex oxHocHXbca h NS x SH, 
xo, 3HaHHx, ecAH npaMaa NS pasHa 1, SH 6yAex 
paBHa 0;45,38, a ocxaxox FIN — 0;14,22 xaxHx xe 
aacxeH. H, CACAOBaxCAbHO, ccah npaMaa FIN pasna 
64; 10, a paanyc Scmah NM — 1, xo b SO xaxHX 
HacrcH 6yAex npH6AH3HxeAbHo 203;50, a bo bcch 
SN — 268^^. 

CACAOBaxcAbHO, y Hac nOAyHHAOCb, MXO CCAH 
paAHyc Scmah paBCH 1, xo cpcAHcc paccxoaHHC JlyHH 
B cH3HrHax 6yAex 59, paccxoaHHc CoAHua — 1210^^ 

H, HaxoHcu,, paccxoaHHc ox ucHxpa Scmah ao BcpmHHH xoHyca xchh 6yAex 
268. 


Pmc. 5.12 


16. O BCAHHHHax CoAHua, JlyHu H Scmah 

OxHOmCHHa oObCMOB CBCXHA HCnOCpCACXBCHHO BHBOAaXCa H3 OXHOmCHHH 
AHAMCXPOB CoAHlxa, JlyHH H SCMAH. 

JlCHCXBHXCAbHO, XAX XAX AOXaAAHO, HXO CCAH paAHyC NM SCMAH paBCH 1, 

XO paAHyc 0H JlyHH 6yACx 0; 17,33, a npaMaa N0 — 64; 10, h xax N0 
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V.17. O nactriHbLX aHmenunx napajuuiKcoe Comufl u Jlynu 


OTHOCHTCH K 0H, THK dyflCT OTHOCHTbCfl H NA K AF. EcjiH NA cor;iacHo 
flOKaaaHHOMy paana 1210 xaKHM MacraM, to mh no/iyaHM, mto pa^nyc Co;iHua 
AF paBBH npH6;iH3HTejibHo SV 2 acMHUM paflHycaM^^, aHaanx, xaKOBH xe 6yayx 
H oxHomeHHH anaMexpoB. TaxHM o6pa30M, ecjiH anaMcxp JlyHH npHHaxb aa 1, 
xo AHaMcxp ScMaH 6yaex paaeH npH6aH3HTeabHo 33^5, a anaMexp CoaHua — 
184/5- CaeaoBaxeabHO, anaMcxp SeMaH 6yaex b 3% paaa 6oabme anaMexpa 
JlyHH, a anaMCxp Coanua b I84/5 paa 6oabme ayHHoro h npH6aH3HxeabHo b 
51/2 paa Ooabine acMHoro aHaMcxpa. 

H xaK KaK Ky6 1 paacH 1, Ky6 V/s paacH npH6aH3HxeabHo 39i/4, a Ky6 
I 84/5 npH6aH3HTeabHo 6644Vi, to y Hac noayHaexca, hxo, ecaH o6beM JlyHH 
npHHHXb aa 1, oObCM ScMaH Oyaex paaen 391 / 4 , a oObcm CoaHu;a — 66441/2, 
CaeaoBaxeabHo, Coanue Oyaex npH6aH3HxeabHO b 170 paa 6oabme SeMan^^. 

17. O nacTHux sHaneHMax napaaaaxcoB Coanpa h JlyHu 

riocae HaaoxeHHH axoro naM caegyex xaxxe xpaxKo yxaaaxb, KaxHM oOpaaoM 
no BeaHHHHaM paccxoaHHH CoaHua h JlyHH BHqncaaKix b oxgeabHHX cayaaax 
noayqaioiHHeca napaaaaKCH, h npexae acero xe, Koxopne naOaioaaioxca na 
OoabmoM Kpyre, npoaeflCHHOM aepea CBCXHao h noaKx: ropHaoHxa^^. 

Ilycxb B naocKocxH ynoManyxoro doabinoro xpyra AB [pHC, 5.13] 428 
npeacxaBaaex OoabinoH xpyr [noaepxHocxH ] ScMan, FA — Soabinoii xpyr 
CoaHua HaH JlyHH, a EZH0 — xpyr, no oxHomcHHio k KOxopoMy Senaa 
HBaaexca xomkoh. Ilycxb K Syaex uenxpoM Bcex axHx 
KpyroB, a KAFE — flHaMcxpoM, npoBeacHHHM aepea 
noaroc ropHaoHxa. Ox axoro noaioca F oxaoxHM 
KaKyio-HH6yflb ayry FA, nanpHMcp, HMCiomyio 30 
rpaaycoB, KaxHx b xpyre FA HMcexca 360, npoaeaeM 
onaxb coeaHHaiontHe npanne KAH h AA0, h3 A 
napaaaeabHO KH npoaeaeM AZ h aoccxasHM k neii 
nepneHaHKyaap AA. 

Kax HaaecTHo, paccxoaHHC xaxaoro h 3 caexHa ne 
ocxaexca aceraa xbm xe caMHM. OaHaxo noayqaio- 
maacH BcaeacxBHe axoro paanHua b napaaaaxcax aaa 
Coanna Oyaex Maaoft h coaepmenno neomyxHMOH Kax 
BcaeacxBHe neOoabmoro axcueHxpHCHxexa ero xpyra, 
xax H Oaaroaapa anaHHxeabHocxH paccxoaHHH, xoraa xax aaa JlyHH axa 
paaHHua 6 yaex oaenb aaMexHoii xax BcaeacxBHe ee aBHxeHHH no annuHxay, 
xax H H3-3a aBHxeHHH caMoro aoHUHxaa no axcueHxpy; xaxaoe na axnx 
aBHxeHHH npoH3BoaHx HCMaayx) paaHHuy b paccxoaHnax. IIo axoii npHHHHe 
napaaaaxcH Coanua mh onpeaeaHM xoabxo aaa oaHoro oxHomeHna, a hmchho 
1210 X 1^^, a napaaaaxcH JlyHH — aaa aernpex, xoxopne 6 yayx HanOoaee 429 
yao 6 HHMH aaa nocaeayxjmHx BHBoaoB. riepane aaa h 3 aexHpex axHx 
paccxoaHHH mu BoabMCM aaa cayaaa, xoiaa annuHxa oxaaHBaexca b anoree 
axcneHxpa. IlepBoe na hhx noayaaexca b anoree annuHxaa h na ocHOBaHHH 
HsaoxeHHoro cooxBexcxByex paccxoaHHH} 64; 10, ecan paanyc SeMan npHHaxb 
aa 1; Bxopoe xe noayHaexca b nepnree 3nHu.Hxaa h paBHaexca 53;50 xaxHM 
xe aacxHM. Jl,Ba xe ocxaabHUx noayaaroxca, xoraa annuHxa oxaaHBaexca b 
nepnree axcueHxpa. M 3 hhx nepBoe onarb onpeaeaaeTca b anoree annuHxaa 
H Ha ocHOBaHHH HaaoxeHHoix) paBHaexca 43;53 qacxHM, oaay h 3 xoxopnx 
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npeACTaBJiaex paanyc SeMan; BTopoe xe onpeaejiaexcH b neparee 3nHu,HK;ia h 
noayaaexcH paBHMM 33; 33 xaKHM xe enHHHuaM^®. 

TaK KaK MH npeflnoaoxHJiH, mxo ayra FA paana 30 rpaaycaM, xo yroa 
FKA floaxen paBHHXbca 30 rpaaycaM, 360 Koxopux cocxaB;iHiox qexHpe npaMHx 
yr;ia, hjih xe 60 xaxHM, xaxHx 360 coflepxaxca b aayx npHMHx yraax. TaxHM 
oOpaaoM, ayra Ha AA Oyaex paBHsxbca 60 rpaaycaM, xaxHx b onncaHHOH oxoao 
npHMoyroabHoro xpeymabHHxa AKA oxpyxHocxH 6yaex 360, a ayra na KA 
6yaex paBHHXbca aonoanaiomHM ao noayoxpyxHocxH 120. H, caeaoBaxeabHo, 
H3 HaxoaaiHHXCH noa hhmh npaMbix AA 6yaex paaHa 60 qacxHM, xaxHX b 
aHamexpe AK coaepxHxca 120, a KA — 103;55 xaxHM xe aacxHM. M, 
oieaoBaxeabHo, ecan AK B3axb 3a 1, xo npaMaa AA 6yaex paana 0;30, a 
KA — 0;52. B npHMOH KAA, npeacxaBaflroiueH coaHCHHoe paccxoHHHe, xaxHx 
aacxeH 6yaex 1210, ecaH xe OHa npeacxaaaaex ayHHoe paccxoflHHe, xo a 
nepaoM h3 ynoMHHyxHX cayaaea oHa 6yaex paaHa 64; 10, bo axopoM — 53;50, 
B xpexbeM — 43;53 h b nexaepxoM — 33;33. CaeaoaaxeabHo, noaynaioiHaHCH 
B ocxaxxe AA nan AA, xax xax ohh pa3H9xc9 na HeaaaHHxeabHyio aeaHHHHy, 
6yaex coaHenHoro paccxoaHHH paana 1209;8, aJia ayHHHx xe b nepaoM 

cayaae — 63;18, bo axopoM — 52;58, b xpexbeM — 43;1 h b nexaepxoM — 
32;41. TaxHM o6pa30M, ecan ranoxenyaa AA paBHaexcH 120 HacxHM, xo npaMaa 
AA BO Bcex naxH cayaaax, aaaxbix b xom xe caMOM nopaaKe, hxc^h b 
aaabHeiimeM He noBXopaxbca, 6yaex panna 0;2,59, 0;56,52, 1;7,58, 1;23,41, 
1;50,9. CaeaoBaxeabHo, cxoamaa na Hcii [x.e. xopae AA] ayra 6yaex 
npH6aH3HxeabHo paana 0;2,50, 0;54,18, 1;4,54, 1;20, 1;45 rpaaycy^^, xaxHx 
B OHHcaHHoft oKoao npaMoyroabHoro xpeyroabHHxa AAA oxpyxHocxH co- 
aepxHxca 360; yroa xe AAB Han ZA0 6yaex paaen 0;2,50, 0;54,18, 1;4,54, 
1;20, 1;45 rpaaycoa, 360 Koxopbix cocxaBaaiox aaa npaMbix yraa, Han xe 
0;1,25, 0;27,9, 0;32,27, 0;40, 0;52,30 rpaaycoa, 360 xoxopux cocxaaaaiox 
aexupe npaMHX yraa. TaxHM oOpasoM, nocKoabxy xoqxa A ne oxanqaexca ox 
^eHxpa K, a ayra ZH0 na Hecyiaecxaennyio aeaHHHHy 6oabme H0, xax xax 
Bca SeMaa aaaaexca xomkoh no oxHomeHHio k xpyry EZH0, xo ayra H0 
napaaaaxca, ecan npHnaxb oxpyxHocxb EZH0 aa 360 rpaaycoa, 6yaex ana 
coaneaHoro paccxoanna paana 0;1,25, aaa aynnux xe — 0;27,9 b nepaoM 
cayaae, 0;32,27 bo bxopom, 0;40,0 b xperbeM h 0;52,30 rpaaycoa b HexaepxoM, 
Hxo H xpeOoaaaocb onpeaeaHTb. 

BuHHCaHB xaxHM xe oOpaaoM napaaaaxcbi juia xaxaoro caynaa h a.^^ 
apynix paccxoaHHH ox noaioca ropH30Hxa nepea 6 rpaaycoB Bnaoxb ao 90 
rpaaycoB aexBepxn oxpyxHocxn, mw cocxaBHan a^ia onpeaeaenna napaaaaKcoa 
xa6aHny, HMeioinyio xoxe 45 cxpoK h 9 cxoaOuoB. Ha hhx b nepaoM mh 
noMecxHan 90 rpaaycoa aexaepxH oxpyxHocxH, Boapacraioianx, KoneaHo, aepea 
2 rpaayca, bo axopoM — cooxBexcxayiomHe rpaaycaM xaxaoii na axHx ayr 
mecxHaecaxMe aoan coaneaHnx napaaaaxcoB, b xpexbeM — napaaaaxcu JlyHH 
aaa nepaoro cayaaa, b aexaepxoM — naObixxH napaaaaxcoB axoporo cayaaa 
Haa napaaaaxcaMH nepaoro caynaa, b naxoM — napaaaaxcH a.^^ xpexbero 
caynaa, a mecxoM — h36hxkh napaaaaxcoa aexaepxoro cayaaa no oxHomeHHio 
K xpexbeMy*”®. Tax, nanpHMep, aaa 30 rpaaycoB paccxoaHna mh npnnaaH 
CHaaaaa 0;1,25 aaa Coanua, aaxeM — 0;27,9 aaa nepaoro cayaaa JlynH h 
0;5,18, Ha xoxopHe napaaaaxc Bxoporo caynaa npeBHmaex nepaHii; aaaee, 
onaxb — 0;40 aaa xpexbero caynaa h 0; 12,30, na xoxopwe napaaaaxc 
nexBepxoro cayaaa npeaHmaer xpexHii. Hxo6h 6faiao yacOno BHHHCaaxb 
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npapamcHHa napajuiaKCOB (no yKasaHHUM paccToaHHSM ox noaioca ropnaoHra) 
H fljia npoMexyxoMHMx noJ[oxeHHH [JlyHH] Mexyjy anoreaMH h nepnreHMH 
[sKCueHTpa H annuHioia] na ocnoBaHHH anaqeHHH, BHancjieHHHx b ynoMHHyxbix 
qexbipex cayaaax c HcnoJibaoBaHHCM no6aBonHUx mecximecHTbix ao;ieH, mh 
npmioxmiH xpn nooieflHHX CTOji6ua, AaioinHx cooTBCxcTByiomHe paanocxH; hx 
BbiMHCJiCHMe MU npoH3Be;iH cjieayiomHM o6pa30M. 

riycTb ABrA [pnc. 5.14] npeflCTaB.nHeT jiynnuH annuHicji c aeHxpoM E, a 
Z 6yaeT aeHxpoM Se^H h xpyra, npoBCflCHHoro aepea cepeflHHU 3oaHaKa.ibHHx 
cosBeaaHH. CoeanHHB AEAZ, npoBegeM ZEB, aaxcM coeaHHHM BE h FE h 
onycTHM Ha AA nepnenaHKyjtapu BH h3 tohkh B h F© h3 tohkh F. CHaHa.ia 
A npeanojioxHM, mto Jlyna [na annuHiuie] otctoht ot 

HCTHHHoro anorea A na flyry AB, paBHyio, nanpHMep, 60 
rpaAycaM. TaxHM o6pa30M, yro;i BEH Oyaex paaen 60 
rpaaycaM, ccjih npHHaxb aexupe npaMux yr;ia aa 360, hjih 
xce 120, ecjiH aa 360 npHHaxb aaa npaMux yr;ia. BcxaeacTBHe 
axoro cxoamaa na BH flyra 6yaex paana 120 rpaaycaM, xaxnx 
onHcaHHaa okojio npaMoyixvibHoro xpeyro/ibHHKa BEH oxpyx- 
Hocxb coflcpxcHx 360, a ayra EH Syaex paaHa HCflocxaioinHM 
flo no.riyoKpyxHocxH 60 rpaaycaM. H, oieaoBaxeabHO, na 
cxarHBaiomHX 3 xh ayra npaMux BH 6yaex paana 103;55 
aacxaM, Kaxnx b anaMCxpe EB coaepxnxca 120, a EH — 
60 xaKHM *e aacxaM. Ho Koraa uenxp E annuHKaa naxoanTca 
B anoree axcueHxpa, xo oxHomenne ZE k EB 6yaex paaHO 
oxHomeHHK) 60 k 5; 15; caeaoaaxeabHo, ecan npaMaa EB 
paana 5; 15, xo BH 6yaex paana 4;33, npaMaa EH — 2;38, 
a Bca HEZ — 62;38. M xax xax xaaapax na ZH BMecxe c 
KBaapaxoM na HB aaex xaaapax Ha ZB, xo nocaeanaa npaMaa 
6yaex paBHa 62;48 aacxaM, xaxnx paccxoanne ZA, cooxaex- 
cxayiomee nepaoMy caynaK), coaepxnx 65; 15, paccxoanne 
ZA Bxoporo caynaa ■— 54;45, a paanocxb paccxoannn b aayx 
3XHX caynaax AA — 10;30. M, caeaoaaxeabHo, ansi noaoxenna B paanocxb 



Phc. 5.14 


no OXHOUICHHIO K nepBOMy npeaeay 6yaex paana [65;15P-62;48P = ] 2;27 
nacxHM, xaxHx b noanon paanocxn paccxoannH nMeexca 10;30; xaxnM oOpaaoM, 
ecan noanyio paanocxb npnnaxb aa 60, xo xoiaa paccMaxpnBaeMaa wauvi paanocxb 
B B 6yaex panna 14;0. 3xh nocaeanne mh h noMecxHM b ceabMOM cxoaOue b 
cxpoKC, coaepxamen noaoanny nncaa 60, x.e. 30 rpaaycoa, xax xax ace 90 
rpaaycoB, cxoamne b nepaoM cxoa6ue xa6aHu,u, cocxaaaaiox noaoanny 180 
rpaaycoB ox A ao A*°^ 

Ha ocHOBannH xex xe caMux paccyxaennn, ecan mu noaoxnM ayry FA 
paBHOti xeM xe 60 rpaaycaM [nxo n ayra AB Bume], xo moxho 6yaex noxaaaxb, 
qxo F© 6yaex paana 4;33 nacxHM, xaxnx b paanyce EF 6yaex 5; 15, a b 
E© xaxHx xe nacxen 6yaex 2;38 n, naKoneo;, b ocxaion^encH Z© xaxnx xe 
nacxen 6yaex 57;22; Bcaeacxane axoro mnoxenyaa ZF [npHMoyroabnoro 
xpeyroabHHxa ZF©] 6yaex nx nMexb 57;33. Ecan mu onaxb oxnnMeM nx ox 
cooxBexcxByioinnx nepaoMy caynaio 65;15, xo nanacM, nxo ocxaxox 7;42 
cocxaaaaex 44 mecxnaecHxux ox noanon paanocxn^®^. 3xo nncao mu noMecxnM 
B xoM xe caMOM [ceabMOM] cxoa6n,e b cxpoxe c nncaoM 60, xax xax ayra 
ABF paBHa 120 rpaaycaM. 
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Aaiee, b3hb xe xe caMue ayni [AB h TA], npeflno;ioxHM, qxo aeHxp 
E HaxoflHTCH B nepnree aKcueHxpa; axo noJioxccHHe cooxBCxcxByex xpexbCMy h 
qexBcpxoMy cjiyqaHM. Tax xax b 3xom nojioxenHH oxHomeHne ZE k EB paBHo 
oxHomeHHK) 60 k 8 *®^, xo, SHa'inx, eaiH BE npHHHxb 3a 8, xo Kaamaa h3 
436 npHMHX BH H r© (b npeflnoJioxcHHH, hxo ayni AB h EA paBHH 60 rpaaycaM) 
OKaxexcH paBHOH 6; 56 qacxaM, xaxHX bo bcbh npaMoii ZE hmccxch 60, a 
Ka*aaH h3 EH h E0 6yflex paana 4;0 xaxHM ymt qacxaM. TaxHM o6pa30M, 
ecan ZH 6yflex paana 64 xaxHM xe aacxaM, a Z0 — 56, xo aa ocHoaaHHH 
xaxHX xe paccyxaeHHH noJiyanxca, axo ranoxenyaa ZB [xpeyro;ibHHKa ZBH] 
6yaex paana 64;23, a [ninoxeHyaa] ZE [xpeyrojibHHKa ZE0] — 56;26 xaxHM 
aacxaM, xaxax b xpexbBM CJiyaae npaiwraa ZA coaepxax 68, a cooxaexcxayiomaa 
pasHocxH Mexay xpexbHM a aexaepxbiM cnyaaaMH npaMaa AA HMeex 16. 
C.aeflOBaxejibHo, ecjia 64;23 mw oxHHMeM ox 68, xo y aac ocxaaexca 3;37, 
Koxopue cocxaaax 13;33 mecxaflecaxhix ox Bceii paaaocxa 16. 3xy Be.aHaHay 
[13;33] MH xoaao xax xe noMecxaM b cxpoxe c mhcjiom 30 b bocbmom cxoJi6ue. 
Ecjia xe 56;26 mh oxaaMeM ox 68, xo b ocxaxxe no;iyaaexca 11;34, xoxopHe 
cocxaB.aaiox 43;24 mecxaaecaxhix ox no.>iaoH paaaocxa 16; ax mh xoaao xax 
xe noMemaeM b xom xe caMOM bocbmom cxo.a6u,e b cxpoaxe c hbcxxom 60^®^. 

Box xaxaM BMcaao o6pa30M y aac no.ayaaKixca paaaocxa, npoacxoaaiuae 
ox nepeMemeaaa JlyaH no anauaicjiy; xe xe, Koxopne npoacxoAax ox flaaxeaaa 
3nauaK.xa no axcueaxpy, mh onpeacABM xax. 

Ilycxb ABEA [pac. 5.15] npeacxaBAaex aKcueaxpaaecKaii xpyr JlyaH c 
peaxpoM E a flaaMexpoM AEE, aa KoxopoM mh npeanoAoxaM aaxoAfliUHMca 
ueaxp Z Kpyra, npoxoAsntero aepes cepeAaau aoAaaxaAbaHX coaaeaAHa. 
ripoBBAH npHMyio BZA, 6yAeM onaxb caaxaxb, axo KaxAHii b3 yrAOB AZB a 
EZA paBea 60 rpaAycaM, 360 xoxopnx cocxabahiox aexnpe npsMHX yrAa; axo 
Ohbabx, KOFAa aAoarauBH paaaa 30 rpaAycaM npa aaxoxAeaaa ueaxpa anauBicaa 
B B, ajia 120 rpaAycaM npa aaxoxAcaaa ero b A. 
ripoBBAH coBAHaaxejibaHe npHMHe BE a EA, onycxaM 
B3 E aa BZA nepneaABKyAHp EH. Tax Kax xenepb 
yroji BZA paBaaexca 120 rpaaycaM, xaxax b AByx 
npHMHx yxAax coAcpxaxca 360, xo aaxoAaniaacH aa 
EH Ayra Oyaex paaasxbca 120 rpaAycaM, xaxax b 
onacaaBOB oxo;io npHMoyrojibaoro xpeyroabaaxa 
EZH oxpyxaocxa BMeexca 360, a Ayra aa ZH 6yAex 
paaaa ocxaiomaMca ao no;iyoxpyxaocxH 60 rpaAycaM. 

CjiBAOBaxejibao, aa BaxoASinaxca noA bbmb npHMHX 
EH OyACx paaaa 103;55 aacxsM, xaxax b ranoxeayae 
EZ coAcpxaxcH 120, a HZ paaaa 60 xaxaM xe 
438 iiacxHM. TaxBM oOpaaoM, eaia paccxosiaae EZ MexAy 
neaxpaMB paano 10; 19 aacxHM, a paAayc axcneax- 
pa — 49;41, xo b npHMoa EH xaxax aacxea 6yAex 8;56, a b ZH — 5;10. 
H xax xax xaaApax BE noaie BHaaxaaaa xaaApaxa EH Aaex xaaApax BH, xo 
xaxAaa aa npHMHx BH a AH OyAer paaaa 48;53 xaxaM xe aacxHM. 
C;ieAOBaxe;ibHo, bch npaMaa ZB 6yAex paaaa 54;3 aacxaM, xaxax npaMaa 
ZA nepBOB napH c.ayaaeB coAcpxax 60, ZE Bxopoa napH — 39; 22, ax 
paaaocxb — 20;38, a ocxaxox ZA — 43;43 xaxaM xe aacxaM. Tenepb, xax 
xax 60 npeBHmaiox 54;3 aa 5;57, xoxopne ox no;iHOB paanocxa 20;38 
cocxaB;iaiox 17;18 mecxBAecaxHX, a 43;43 npeBHmaiox aa 16;17, xoxopHe ox 
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xex xe 20;38 cocraBjiaiOT 47;21 mecrwuecHTHx, to 17; 18 mh, kohcmho, 
noMemaeM b aesHTOM cxoaOue b crpoKC, cooTBexcTByiomeH 30 rpaaycaM 
aaoHrauHH, a 47;21 — b cxpoxe c mhcjiom 120, x.e. onaxh c MHcaoM 60, xax 
xax npH HaxoxaeHHH nepHrea na 90 rpaaycoB aaoHrauHH 60 h 120 no 

paCCXOHHHK) 6yayX paBHOCHJIbHHMH*®^. 

BbiMHCanB xaKHM xe oOpaaoM naa apyrax ayr noayaaeMHC mecxHaecaxHe “a® 
aoan paanocxeii no BHmenaaoxeHHHM xpen BnaaM paanocxen nepea 12 rpaaycoB, 
KOxopHc onaxb 6yayx cooxBexcxBOBaxb 6 rpaaycaM a^iH HaxoaaniHxca b xaOanae 
MHceji, xax xax 180 rpaaycoB ox anorecB ao nepHrecB [annuHiuia h;ih axcacHTpa] 
pacnpeaejiHioxca na 90 rpaaycoB [apryMCHxa] xaOanuH, mh c xaxaHM h3 
ynoManyxHX ancea nocxaBHan paaoM cooxBCxcxByiODaHe mecxHaecaxHe aoan, 
HaliaeHHHe reoMexpHnecxH. Hro Kacaexca nonpaaox a^ia npoMCxyxonHHx ayr, 

TO MH Hx nanuiH no saxony paBHOMepnoro npapainenna paanocxeii b 
mecxnrpaaycHOM HHxepBaae, nocxoabxy npn axoM ne noaynaexca HHxaxoH 
cyinecTBennoii paannuH no cpaBnennio c nncaaMn, noaynennHMn [cxporo] 
reoMexpmecKH, nn aaa mecxnaecaxHx aoaeii, hh aaa caMHx napaaaaxcoB*®^. 

M noaynennaa xaOanna xaxoBa'®^. 

18. Ta6aH4a napaaaaxcoB 
Cm. c. 169 

19. 06 onpeaeaeHHH napaaaaxcoB 

Tenepb, ecan mh xoxhm onpeaeanxb Beananny napaaaaxxnaecxoro 
CMemenna Jlynn aaa aio6oro ee noaoxenna h npexae Bcero xoro, xoxopoe 
noayaaexca na OoabmoM xpyre, npoBcaennoM aepea nee n noaxH: ropnaoHxa, 

MH aoaxHH paccMoxpexb, na cxoabxo paBHoaencxBeHHHx aacoB b aaaannoM 
KaMMaxe ona otctohx ox noayaennoro xpyra’®*. Hafiaennyio Beananny mh 
BHOCHM B xaOanay yraoB aaa cooxBexcxByiomHx xanMaxa h aBeHaau,axoH aacxn 
aoaHaxa; bo bxopom cxoaOpe xaOanuH mh naiiaeM cooxBexcxByioiaee axoMy 
aacy ancao rpaaycoB — noanoe nan xe c aoOaBxon, npaxoasmenca na aacxb 
aaca. 3xo ancao, npeacxaBaaiomee paccxoanne Jlynn ox noaioca ropnaon- 
xa*®^ no xoMy xe npoBeaennoMy aepea nee OoabmoMy xpyry, mh anocHM b 
xaOaHuy napaaaaxcoB n CMOxpnM, b xaxyio cxpoxy nepaoro cxoa 6 u,a ono 
nonaaaex, a xaxxe aHnncnaaeM cooTBexcTByromne axoMy ancay aeanannH, 
naxoanmnecH b caeayxjmnx aa coaneanHM napaaaaxcoM aexnpex cxoa 6 u,ax, 
x.e. B xpexbeM, aeraeproM, naxoM n mecxoM, xaxayio oxaeabno. Ilocae axoro 
onpeaeaaeM aaa yxaaannoro aaca Beananny yxoanennon anoMaann no 
oxnomennio x ncxnnnoMy anorex) [annunxaa] n 6 epeM an 6 o nenocpeacxaenno 
aannyio, an 6 o, ecan ona npeBHinaex 180 rpaaycoa, ee aonoanenne ao 360 
rpaaycoB. Bepa aceraa xoabxo noaoanny onpeaeaennnx xaxnM o6pa30M rpaaycoB 445 
jifla Bnecenna b ancaa nepBoro cxoaOna, CMoxpnM, cxoabxo mecxnaecaxHx b 
oxaeabnocxn cooxBeTcxByK)x axoMy ancay b ceabMOM n BocbMOM cxoa 6 u,ax. 
CxoaDaee b ceabMOM cxoaOpe ancao mecmaecaxHx aoaen ynnoxaeM na 
pasnocTb, cxoauayio b aexBepxoM cxoa 6 ne, n Bceraa npn 6 aBaaeM x snaaennio 
napaaaaxca b xpexbeM cxoa 6 ue. [Toano xax xe] mecxnaecaxHe, cxoauane b 
BocbMOM cxoa 6 u,e, mh yMnoxaeM na paanocxb b mecxoM cxoa 6 u,e n onaxb 
Bceraa npnOaBaaeM x napaaaaxcy h 3 naxoro cxoa 6 u,a. Zlaa noayaennnx xaxnM 
o6pa30M aByx napaaaaxcoB mh o6pa3yeM paanocxb; aaxeM 6 epeM paccxoanne 
JlynH B cpeaneM aanxennn nan ox Coanpa, nan ox anaMexpaabno 


442-443 
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V.19. 06 onpedeJiCHUU mpanjioKcoe 


npOTHBOnOJIOXHOH CMy TOMKH, Bu6Hpa9 BCerna MCHbinee H3 o6ohx 3THX 
paccTOHHHii, H BHOCHM cix) B MHCJia nepBOTO CTo;i6ua. IIIecTHaecHTHe, 
cooTBCTCTByiomHe CMy B seBSTOM H nooieaHCM cTo;i6ue, mh yMHoxacM Ha 
pasHOCTb napaAaaxcoB, xoTopyio mh HanuiH, h no;iyHeHHyio BejiHHHHy Bceraa 
npH6aB;iHeM k MenbincH, x.e. k onpeaencHHOH h 3 xperbero h qexBcpxoro 
cxo;i6hob. no;iyHeHHaH cyMMa noxaxex HaM napajuiaxxHqecKoe CMemeHHe JlyHH 
no xoMy xe 6o;ibmoMy xpyry, npoBCflCHHOMy nepea nee h no;iK)C ropH30H- ““fi 
xa^^®. Co;iHeHHHH napajuiaxc b noAo6HOM noJioxcHHH jjfls co/raenHHx aaxMeHHH 
6epexcH npocxo h 3 cooxBcxcxByiomHx rpagycoB Bxoporo cxo;i6n,a a;iH BejiHHHHH 
ayni ox no;iK)ca ropnaoHxa. 

Hxo6h onpea&JiHxb napaJUiaxc Jlynu no oxHomcHHio k xpyry, npoxoaHmeMy 
nepea cepeaHHH aoAHaxajibHHx coaBea^Hii, xax no aoAroxe, xax h no ninpoxe, 

MH BHOCHM B Xy XC CaMyK) nacxb Xa6jIHUH yrjIOB**^ HHCAO paBHOABHCXBBHHHX 
nacoB, Ha xoxopoe Jlyna oxcxohx ox noAyACHHoro xpyra, h HaxoAUM 
cooxBCxcxByiomHe axoMy qncjiy nacoB rpaAycH. Ecah Jlyna ecae He AomAa ao 
noAyACHHoro xpyra, mh 6epeM hx b xpexbCM cxoA6ue, ecAH xe yxe nponiAa, 
xo B qexBcpxoM; ecAH naftACHHoe hhcao rpaAycoB 6yAex Menee 90, xo mh 
aanHCHBacM ero, ccah xe oho OoAbrae 90, xo aanHCHBacM ero AonoAHCHHe ao 
180. TaxoBa OyACx BeAHHHHa naHMenbuiero h3 yrAOB npn paccMaxpHBacMOM 
nepeceneHHH [axAHnxHXH h xpyra bhcoxh], BHpaxeHHaa b rpaAycax, xaxHX 
OAHH npHMOH yroA coAepxHx 90. Tenepb, yABOUB aanHcannoe hhcao rpaAycoB, 
BHOCHM ero B xaOAHuy npsMHX b xpyre**^ BMecxe c ero AonoAHenneM ao 180. 
OxHomeHHe npHMOH, cxaniBaioateH Ayry c 3xhm yABoeHHHM hhcaom rpaAycoB, 

X npHMOH, cxHrHBaionieft Ayry, npeACxaBAHiomyio AonoAHenne ao noAyoxpyx- 
HocxH, Aaex ham oxHomenne napaAAaxca no mnpoxe x napaAAaxcy no AOArore, 447 
xax xax cooxBexcxByiomHe Ayni sxhx xpyroB He onenb oxAHnaioxcfl ox npHMHX. 
Ymhoxhb xenepb hhcaa, noAyneHHHe AJia 3xhx npHMHX, na HaitAennyio 
BeAHHHHy napaAAaxca ana OoAbmoro xpyra, npoxoAHmero nepea noAroc 
ropnaoHxa, h paaACAHB noAyneHHHe bcahhhhh xaxAyro paaACAbHo na 120, mh 
noAyHHM cooxBexcxBjTomHe napaAAaxcH [no aoatoxb h no mapoxe] pabhhmh 
HAHAeHHHM nOCAC ACAeHHH MHCAAM**^. 

OxHOCHxeAbHo napaAAaxcoB no mnpoxe mh moxbm cxaaaxb, nxo bcah noAroc 
ropnaoHxa na noAyABHHOM xpyre cxohx ceaepHee AeAHuaeii neOo nonoAAM xohxh 
aoAHaxaAbHoro xpyra, xo napaAAaxc OyACx cMemaxb [noAoxenna cboxha] x 
lory; ecAH xe noAioc ropnaoHxa OyACx loxHee xohxh, xoxopan acahx neOo 
nonoAAM, xo napaAAaxc no mnpoxe Oyaex nanpaBAen x ceaepy. Hxo xe xacaexcH 
napaAAaxcoB no AOAroxe, xo (nocxoAbxy boahhhhh AaHHHx b xa6AHu,e yrAoa 
Aaiox ceaepHHH yroA na xex Asyx, xoxopne oOpaayex Ayra aoAHaxa, HAyman 
B HanpaBAeHHH nocAeAoaaxeAbHocxH aHaxoa) npn napaAAaxce no mnpoxe x 
ceaepy napaAAaxc no AOAroxe Oyaex HMexb nanpaBAenne npoxna nocAeAoaa- 
xeAbHOCxH 3HaxoB, ecAH paccMaxpHBaeMHH yroA 6yAex OoAbme npHMoro, h b 
H anpaBAeHHH nocABAOBaxeAbHocxH, ecAH oh Mename npHMoro; bcah xe 
napaAAaxc no mnpoxe Oyaex x lory, xo, naoOopox, npn paccMaxpHsaeMOM yrAe, 
OoAbmeM npHMoro, napaAAaxc no AOAroxe 6yAex b HanpaBAeHHH nocAeAoaa- 
XBAbHOCXH 3HaXOB, BCAH XB OH MBHbme npHMOrO, XO npOXHB nOCABAOBaxeAb- 448 
HOCXH**! 

Bo BceM H3AoxeHHOM BHme MH npeanoAaraAH, nxo CoAHu,e hb hmbbx 
HHxaxoro aaMexHoro napaAAaxca, anaH, BnponeM, nxo ero napaAAaxc, 
onpeACAeHHHH naMH a AaAbHenmeM, bahhbx na CoAHu,e h npoHaaoAHx 
HBxoxopyio paaHHuy [b ero noAoxeHHH]. OAHaxo mh cnnxaeM, nxo noAynaeMan 
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BCJiescTBHe SToro Hero^iHOCTb b Ha6;iiOAaeMi)ix KBAennax ne aBAaerca nacTOAbKO 

CymeCTBCHHOH, aT06bI Heo6xOAHMO 6bIAO H3MeHaTb aTO-HH6yAb B npOH3BeAeHHbIX 
6e3 ee yaexa BwaHCAeHHax, KOTopwe mm BxpaTpe h3aoxhah Bbiuie. noAo6HO 
OTOMy npn onpeACAeHHH napaAAaxcoB JlyHbi mh AOBOAbCTByeMca yrAaMH h 
AyraMH, o6pa30BaHHbiMH xpyroM >iepe3 cepeAHHn anaKOB b nepeceacHHH c 
6oAbuiHM KpyroM, npoBCAeHHbiM aepea noAiocN ropnaoKTa, TorAa xax cACAOBaAO 
6bi B3aTb yrAbi, noAyaaCMbie y HaicAOHHoro xpyra JlyHbi [c xpyroM BbicoTbi]. 
Mbi ACAaAH Tax, nocKOAbxy noAyaaioiAaaca BCACACTBae aroro paaHHpa b 
CH3HrHax AAa saTMCHHH HeomyTHMa*^^, a ccah yaecrb h 3to, to AOKaaaTCAbCTBa 
craAH 6bi oacHb caoxhumh, a BbiaucAeHHa TpyAHbiMH, nocKOAbxy paccroaHne 
JlyHbi or y3Aa He (JiHKCHpoBaHo AAa Aannoro noAOxenna JlyHH na aoAHaKe, 
HO npeTepnCBaer CAOXHbie HaMencHHa icax no BOAHaHHe, Tax h no noAOxeHHX). 

449 ^To6bi noacHHTb cxaaaHHoe, BoabMCM orpeaox ABF xpyra, npoxosaipero 
nepea cepcAHHbi aoAHaxaAbHbix coaBea^HH [pnc. 5.16], 

H orpeaox AA Aynnofl op6HTbi. ITycrb yacA 6yAeT b 
Toaxe A, a ueHrp JlyHbi b A. IlpoBeAeM aepea A 
nepneHflHxyAap AB x xpyry, npoxoAflipeMy aepea 
cepeAHHH aoAHaxaAbHbix coaBeaAHH. ITycrb E 6yAeT 
noAiocoM ropnaoHra; npoBeACM aepea Hero abc Aym 
6oAbUiHx xpyroB, a HMenno EAZ aepea penrp Jlynu 
H EB aepea roaxy B. IlycTb napaAAaxTHaecxoe 
CMemeHHe Jlynu H3o6pa3HTCa Ayro* AH; npoBeACM 
aepea H aba nepneHAHxyAapa, H© h HK, x npaMbiM 
BA H BZ. TaxHM odpaaoM, h 3 paccroaHHH yaAa no 
AOArore hcthhhiiim 6yAeT AB, a bhahmum — AK, na 
paccroaHHH xe no uinpore or xpyra aepea cepeAHHbi 
anaxoB hcthhhhm 6yAeT AB, a bhahmum KH; aareia 
AJiH napaAAaxca AH, Ha6AiOAaeMoro no orHonienHio x 
aoAHaxy, napaAAaxc no AOArore dyaer panen ©H, a 
no uiHpore A©. 

450 Ha ocHOBaHHH H3AOxeHHOro H3BecTHo, aro napaAAaxc AH onpeAEAaerca 
no aaAaHHOH Ay re EA, a xaxAaa na cocraBAaiomHx napaAAaxca A© h ©H — 
no aaAaHHOMy yrAy TZE. Toabxo aro mh naniAH, xaxoBbi ajih aaAaHHbix roaex 
aoAHaxa 6yAyT BeAHanHn Ayr h yrAOB, o6pa3yeMbix xpyroM, npoxoAHiPHM aepea 
noAKJC ropnaoHra; h b atom CAyaae h 3 aaaaHHbix BeAnann mh HMeeM toabxo 
roaxy B xpyra aepea cepeAHHH anaxoB. Ucho noarOMy, aro BMecro Ayrn 
EA MH BocnoAbaycMCH EB, a BMecro yrAa TZE BoabMOM TBE. 

Xora rnnnapx nocrapaAca Aarb coorBercTByion^ee HcnpaBAenne, ho, 
no-BHAHMOMy, CACAaA aro Boo6me Heo6AyMaHHO, h Aaxe hpothbho paccyAxy. 
ripexAe Bcero, oh noAbaoBaAca roAbxo oahhm paccroaHneM AA, a ne bccmh, 
HAH xora 6h 6oAbmeH aacrbio, xax cACAOBaAO 6h ACAarb aeAoaexy, 
HaMepeBaxjiAeMyca Ao6HTbca bhcoxoh TOanocTH. SareM, oh ne aaMernA, aro 
BnaA B 6oAbiiiHe h eme 6oAee crpaHHne oiiih6xh. fleHcrBHreAbHO, oxaaHBaerca, 
aro OH [xax h mh] onpeACAHA Ayrn h yrAH, orHocaipHeca reopernaecxH x 
xpyry aepea cepeAHHH anaxoB aoAnaxa, BbiancAaa AH no aaAaHHOH EA; aro 
OH noxaaaA b nepBOH xHnre cBoero coaHnenna «0 napaAAaxcax». Ho oh npn 

451 onpeACAeHHH Ayrn EA noAbayerca xax aaAaHHHMH Ayroii EZ h yrAOM EZT. 
TaxHM o6pa30M, BHancAHB bo Bropoii xHHre Ayry ZA, oh canraer HaBecrnoH 
Ayry EA xax ocrarox. Oh, oahhxo, omH6ca, ne aaMerna, aro na xpyre aepea 
cepeAHHH anaxoB aoAnaxa HaBecraoH aBAaerca roaxa B, a ne Z; BCAeAcrane 
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3Toro H3 syr 6yaeT sa^aHHOH EB, ho hc EZ, a h 3 yr;iOB EBE, ho hc FZE. 
Me*fly TCM HMeHHO oth BejiHUHHu [flyra EZ h yro;i EZF], npHnaTue KaK 
HcxosHbie, Heo6xoAHMbi AJiH onpeA&neHHa Aaxce takoh aacTHanoH KoppeKu«H. 

Bcab bo MHorHx CAyaaax paanocTb Me*Ay AyraMH 
EA H EZ 6yAeT oaeHb ana^HTeAbHOH, TorAa kak 
pasHocTb McxAy BE (a HaBecraa na camom abac 
AHmb oHa) H EA cocraBAHer caMoe 6QAbuiee 
BeAHHHHy Ayra BA aa« AK)6oro AAHHOro paccxo- 
aHHH [JlyHbi] or y3Aa*^^. 
p OpaBHAbHbiH MCTOA AA« onpeACACHHa non- 
paBKH [3a napaAAAKc] mh mofah 6bi yacHHTb 

TAX. 

riycTb ABF 6yAeT aoahakom [pnc. 5.17], a 
ABE nepeccKaer ero noA npaMUM yrAOM. llycTb 
Jlyna naxoAHTCa b TOMKax A hah E, orcroa no 
lUHpore or xpyra aepea cepcAHHH ahakob ABF 
Ha Ayry BA hah BE, Tax hto aah tohxh B 
aoAHAxa saAAHbi Ayra h yroA 6oAbinoro xpyra, 
npoBCACHHoro h3 noAKKa ropHAOHTa, h Tpe6yeTca 
onpcACAHTb yrAbi, noAyaaioinHeca npn A hah 

Ecah 30AHax pacnoAOAceH tax, hto 6yAeT 
nepncHAHxyAapeH x Ay re 6oAbiiioro xpyra, npo- 
BeACHHoro aepea Toaxy Z, xoropyio mn npeAno- 
AaraeM cosnaAaioiAeii c noAKXOM ropnaoBTa, h 
aepea Toaxy B, to ZB, oaeBHAHo, coanaAaer c 
AyroH AE, h Ha6AiOAaeMbie npn A h E yrAbi 
SyAyr TAXHMH *e, XAX HpH B; h6o BCACACTBHe 
3Toro OHH 6yAyT nepncHAHxyAapHbi x 30AHaxy. 
flyra *e ZA 6yAeT Menbuie ZB na BeAHanny 
BA, a ZE 6yACT 6oAbuie ee na BE, npnaeM o6e 
3TH AyrH 6yAyT aaAanHbiMH. 

Ecah *e aoahax ABF coBnaAaer c 6oAbmHM 
xpyroM, npoBeAeHHbiM aepea noAXx: ropnaoKTA 
[pHC. 5.18], TO, npeAHOAaraa, aro otot noAioc 
HaxoAHTca B A, npoBCACM cocAHHHreAbHbie 
AHHHH AA H AE; OHH 6yffyT OTAHaaTbca ot Ayrn 
AB, a yrAbi BAA h BAE ot Toro, xoropbiii b 
npcAbiAymeM cayaae Boo6iAe ne cymecTBOBAA. 
flyra AA h AE 6yAyT aaAAHHbiMH, ecAH nSBecTHbi 
BeAHaHHbi AB, BA h BE; mh HcnoAbsyeM 
TepMHHOAorax) npaMbix ahhhh. Tax xax ohh ne 
OTAHaaiOTca na aaMerHyio BCAHanny or Ayr; 
’ AeHCTBHTCAbHO, CAOXHB HX XBAAPaTbl, MH HO- 
AyaHM XBAApaTH AA h AE, a BCAeAcrane aroro 
6yAyT Tax*e aahh h yrAH BAA h BAE. 
ripH HaXAOHHOM Xe nOAOXCHHH BOAHAXA [X Xpyry BHCOTH ], eCAH H3 nOAIOCa 
ropH30HTa Z npoBecTH cocAHHaioiiuie ahhhh ZB, ZHA h ZE0 [pnc. 5.19], 
TO 6yAyT aahh Ayra ZB h yron ABZ, a CACAOBaTCAbHO, Taxxe h BA c BE. 



Phc. 5.19 
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«4 Tpe6yeTC« xe, «iTo6bi 6 iii;ih Aami flyra ZA h ZE h xaKxe yr;iH AHZ h 
A0Z; OHH onpese;i«TCH, ecjiH onycrarb Ha ZB nepneHflHKy;i«pbi AK h EA. 

TaK KaK yro;i ABZ Aan, a yixwi ABE Bceraa npaMOii, to 6yayT aaHHUMH 
H npaMoyrojibHbie TpeyrcwibHHKH BKA h BAE, h OTHOuiCHHe ZB k croponaM, 
npHJieraiomHM k npaMOMy yrjiy, oTHomeHHH ZB k ranoTenyaaM AB h BE 
hb;ihiotch [xaRxe] aaHHbiMH. TaKHM o6pa30M, BcaeacTBHC aroro 6yAyT AaHHbiMH 
H nmoreHysbi ZA, ZE, h yrJibi AZK h EZA, npeacraBjiaioipHe pasHocTH 
HCKOMbix yrjiOB c saHHHMH; AeHCTBHTCJibHO, yroji AHZ 6o;ibme ABZ na yro;i 
AZB, a yro;i A0Z MCHbuie ABZ na yrcui EZA. ^cho, hto, npeflno;ioxHB 
paccTOBHHB no uinpore OAHHaKOBbiMH, mn nojiynnM HaH6o;ibmyio pasHHuy 
Mcxay yraaMH, Koraa TonKa B 6yAeT coBnaaaTb c nojirocoM ropnaoKTa, 
Toraa npH B hc nojiynaercH HHicaKoro yr.aa, a coeflHHKiomHe 3tot no;iKx: c 
A H E .THHHH o6paayK)T npaMue yr.nbi c aoAHaxoM. B TaxoM xe noAOXCHHH 
6yAeT HaH6oAbmaa paanocTb h Mcxfly AyraMH, h6o npn B onsTb hc no^ynaerca 

455 HHKaKOii Ayra, a Ayra npn A h E 6yayT takhnih xe, kak paccToaHna JlyHH 
no uinpoTc; to xe 6yAeT, h Koraa xpyr, npoBeAOHHbiH aepea noAroc ropnaoHTa, 
6yAeT nepneHAHKyAapen k aoAHaxy, h6o TorAa onaTb Ayra ZA h ZE 6yAyT 
OTAnaaTbca or ZB Ha BeAHnHHy paccroaHHa no uinpoTe. B Apyrax xe 
noAoxennax AE, HaKAOHHoii k ZB, paanocrn Ayr h yrAOB 6yAyT MenbUiHMH. 

TaKHM o6paaoM, ecAH Jlyna 6yAeT orcroaTb ot xpyra aepea cepeAHHbi 
anaKOB aoAnaKa no uinpore na 5 rpaAycoB, to HaH6oAbuiaa paannua MexAy 
napaAAAKcaMH [BbiaHCAeHHbiMH Ha aKAHATHKe H AyHHoii op6HTe] 6yAeT 
npeACTABAaTb oKOAo 10 uiecTHAecaThix. fleftcTBHTeAbHO, 5 rpaAycoB Han^Abiiieii 
paanocTH Ayr AaiOT HMenno ctoabko mecTHAecaTbix napaAAaxca npn HaHOoAbuiHX 
HaObincax b naHMeHbuiHx paccroannax [Jlynu or HaOAiOAaTeAa ]. Koraa xe b 
coAHeaHbix aaTMeHHax paccroaHne Jlynia no innpore 
aBAaerca HanOoAbuiHM h cranoBHrca npHOAHanTeAb- 
Ho paBHbiM 11/2 rpaAycy, to paaHHua b napaAAaxce 
OyACT paBHa IV 2 mecTHAecaroH, ho aro CAyaaerca 
peAKO***. 

TaKHM oOpaaoM, moxho 6buio 6bi npeAAOXHTb 
CAeAyromHH motoa HCnpaBAenna yrAOB h Ayr kak 

456 6oAee yAoOnbiH, ecAH 6bi KTo-nnOyAb aaxoreA hmctb 
ABAO C TAKHMH HeOoAbUIHMH BeAHHHHaMH. YABaHBa- 
eM HHCAO, onpeACAaiomee yroA [MCxAy KpyroM 

BbICOTH H aKAHOTHKOH], H BBOAHM OTO B TaOAHHy 
119 

npaMbix B Kpyre , a takxo ero AonoAHenne ao 
AB yx npaMbix yrAOB. HaxoAamneca b neii mhcaa, 
cooTBercTByiomHe npHHaTOMy anaaenHio apryMOHTa, 
yMHOxaeM no OTACAbHOCTH Ha ipaAycbi inaporbi, 
abahm KAAiAoe Ha npoHaBeABHHH Ha 120 h 
noAyaeHHyio aacTb aah nepaoro yrAa OTHHMaeM or Phc. 5.20 

Ayra, npoxOAaipeH aepea noAroc ropnaoHra, KorAa 

nocAeAHHH H Jlyna HaxoAaTca c oahoh cropoHbi [aoAHAKa], hah npHOaBAaeM, 
KOTAa OHH HAxoAaTca c paaHbix cropoH. Shtom noAyaeHHwe BeAHHHHbi yMHoxaeM 
KAxAyio HA CAMy ce6a, cicnaAbiBaeM c KBaApaTAMH hhcoa aah AonoAHaioniero 
yrAA H, HSBAeKaa Kopenb na cyMMu, haxoahm cooTBercTBeHHO HCKOMyio Ayry 
[ZE HAH ZA ]. Satcm yMHoxaeM na 120 hhcaa, aanncaHHbie aah AonoAHaioniero 
yrAA, H abahm peayAbTAT ha Ayry [ZE hah ZA], Koropyio mh naniAH. C 
HaiiACHHOH [npaMoii] bxoahm b TaOAHuy npaMbix b Kpyre, OepcM cooTBercr- 
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V.J9. 06 onpedejienuu mptmmKCoa 


ByjomyK) Ayry [b ctoaSub apryMBHra] h acahm ee nonoAaM. Mh npH6aBABeM 
peayAbTAT k bbah'jhhb nepaoro yrAa, bcah HcnpaBACHHaa Ayra 6oAbuie hcxoahoh, 

HAH OTHHMaBM OT HBrO, BCAH OHA MBHblUB, H TAKHM o6pa30M nOAyHABM 
HcnpaBABHHbiii yroA*^°. 

ripBAnOAOXHM AAH npHMBpa, HTO Ha npHBBACHHOM BbHAB HBpTBXB 
[pHC. 5.20] Ayra ZB paBHa 45 rpaAycaM, yrcui ABZ pabbh 30 takhm rpaaycaM, 
KAKHx B OAHOM npHMOM ypAB coAcpACHTCH 90, a kas^a^a h 3 Ayr AB H BE 
uiHpoTbi paBHa 5 rpaAycaM. 

Tax KAK yABOBHHbIM 30 rpAAyCAM, T.B. 60, COOTBBTCTByBT npAMAH B 60 457 
HacTBH, a AonoAHBHHK) AO AByx npaMbix yrAOB, t.b. 120 rpaAycaM, cooTBBTCTByBT 
npAMAH npH6AH3HTBAbHO B 104 HACTH, TO OTHODIBHHB BA K AE 6yABT pABHO 
OTHOUIBHHK) 60 K 104. TaKOB XB OTHOmBHHB OyACT H y BK K AK, BCAH 
nmoTBHyay [BE hah BA] npBAnoAoxHTb paBHOH 120. Ymhoxhb xaxAOB h 3 
3THX HHCBA Ha 5 rpAAyCOB rHnOTBHy3bI H paaACAHB HX Ha 120, nOAyHHM, HTO 
KaxAAH H3 KB H BA 6yABT cocraBAHTb 2;30 takhx xb hacth, a xaxAAH h3 
AK H EA — 4;20 takhx xb nacTH. Ecah Jlyna npBAnoAaraBTCH b tohkb E, 

TO MbI CHAHAAa OTHHMABM 2;30 OT 45 rpAAyCOB AyrH ZB, TAK KAK HOAIOC 
ropH30HTa H nOAOXBHHB JlyHH no QIHPOTB HAXOAHTCH nO OAHy CTOpOHy OT 
aoAHAKa, T.B. o6a hah cbbbphbb, hah ioxhbb bto; noAynHM, hto ZA paBHa 
42;30 rpaAycaM. Ecah xb Jlyna naxoAHTCa b A, to npnOaBAHBM hx, nocKOAbKy 458 
Mbi hmbbm npOTHBonoAoxHHii CAynaii; noAynaBM, hto ZK paBHa 47;30 rpaaycaM. 
CaOXHB TBHBpb KBAApaTbl HA ZK H ZA paSACAbHO C KBAAPaTAMH HA AK H 

EA, T.B. KBAApaT 4;20 c KBAAparoM 42;30 h satbm [xBAApaT 4;20] c KBAApaTOM 
47;30, H B3aB KBaApaTHUB Kopnn h3 kaxaoh cyMMbi b otababhocth, noAyaHM, 

HTO Ayra ZE paBHa npH6AH3HTBAbHo 42;46 rpaAycaM, a Ayra ZA — 47;44. 
OcraiomHBCa 4;20 yMHOxaBM na 120 h, pasAeAHB noAywBHHOB otababho ha 
42;46 H 47;54, noAyaHM, aro EA pasHaBTca npH6AH3HTBAbHO 12;8 aacTaM, 
KAKHX B iTinoTBHyaB ZE 6yABT 120, a AK — npH6AH3HTBAbHO IOV 2 V 3 aacraM, 
KAKHX B ranoTBHyaB ZA 6yABT 120. Ho Ayra, cooTBBTCTByiomaa npaMOH b 12;8 
aacTBii, paBHa llYs rpaAycaM, a cooTBBTCTByiomaa npaMoii b IOV 2 V 3 aacTBii — 
npH6AH3HTBAbHO IOV 3 rpAAyCAM. B3HB nOAOBHHbl 3THX Ayr, OTHHMBM yrOA 
EZA, T.B. 54^5 rpaAycoB, or yrAa ABZ, t.b. ot 30 rpaaycoB, tak kak Ayra 
ZE MBHblUB ZB, H noAyaHM yroA A0Z, paBHbdi 241/5 rpaAyca. A yroA 
AZK, T.B. 51/6 rpaAycoB, npnOaBHM k tbm xb caMbiM 30 rpaAycaM, tak kak 459 
Ayra ZA 6yABT OoAbuiB ZB, h noAyaHM yroA AHZ, paBHbiH 351/6 rpaAycaM. 

3to h npBAnoAaraAOCb onpBACAHTb. 
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KHU^a VI 


1. O HOBOJiyHHSX M nOJlHOJiyHHSX 

Tenepfa Han nyxcHo paaodpaxh onpeflCJicHHe coeAHHCHHii Co;iHua h JlyHbi, 
B KOTopbix npoHcxoflHT saTMeHHH. STOMy B cBOH) o^iepeab aojixiio npeauiecT- 
BOBaTb HCCJieaOBaHHC HCTHHHbIX HadjIIOaaeMblX HOBO;iyHHH H nO;iHO;iyHHH. MbI 
nanaracM, mto b Ka^iecTBe nepBoro npeAcraBjieHHH o6 3 tom Syayx acxrraTO'iHbiMH 
onpeaejieHHbie Bbime ajih Kaxcfloro h3 cbctiui ASHxceHHa — nepHoaH^iecKHe h 
no aHOMajiHH; c hx noMoipbio ne 6oflii^Hecsi xpyaa CMoryx b xaxciiOM oraenbHOM 
CJiywae paccnHxaTb mbcto h BpeM» dyaymHX CHSHraii — xax no;iynaiomHecH 
nepea cpeflHne gBHXceHHH, rax h tomhuc, t.c. c yneroM aHOMajinn. BMCcre c 
3THM ajisi 6ojiee yflo6Horo hx HCOieAOBaHHH mn npeflBapHT&abHO ycxaHOBH/iH 
He TOJibKO BpeMeHa h Mecxa nepuoAHHecKHx HOBo;iyHHH h no;iHo;iyHHH, ho 
xaKXce nonoxceHHH Jlynu no anoMaaHH h mupore, BbinHcxaeHHbie b 3th cpeflHHe 
BpeMBHa, npH noMomH Koropbix moxcho caejiarb nonpaBxy wia onpeaejieHHa 
TOHHblX CHSHrHH, a Ha HX OCHOBaHHH — H TeX, B KOTOpblC 6bIBaiOT 
saTMeHHa; ffjia axoro Hcc;ieAOBaHHfl Mbi noAroxoBH;iH xa6;iHUbi caeayKiiiiero 
conepxcaHHH. 


462 2. riocxpocHHe xa6;iHu cpeaHHX chshfhh 

ripexcae Bcero, nxo6bi onaxb ycxanoBHXb apia MecapeB anoxy ox nepBoro 
roaa Ha6oHaccapa, Kax h ana apyrnx acxpoHOMHaecxHx aBacHHH, mh 6 epeM 
yxaaaHHyx) aaa Haaaaa eranexcxoro Mecapa Tox axoro roaa BeaHanny 
aaoHrauHH, paBHyio 70;37 rpaaycaM*, h aeimM na cpeanee aneBHoe HaMeneKHe 
aaoHrauHH; noaynacM 5;47,33 aneA, Ha xoxopue cpeanee HOBoayHHe npeauie- 
cxBOBaao noayaHio 1-ro ancaa Mecaua Tox. H, anaanx, caeayion^ee aa xem 
HOBoayHHe HMeao Mecxo npH6aHaHxejibHO aepea 23;44,17^ ana nocae axoro 
caMoro noayana, x.e. aepea 44; 17 uiecxHaecaxHx ana nocae noayana 24-ro 
HHcaa. B xeacHHe 23;44,17 aHeft CoaHue b cpeaneM aBHxceHHH npoxoanx 
23;23,50 rpaayca, a Jlyna — 310,-8,15 rpaaycoB aHOMaanH h 314;2,21 rpaaycoB 
[apryMCHxa] uinpoxH. B noaacHb 1-ro ancaa Mecapa Tox cpeaHee noaoxenne 
CoaHua 6hiao na 0;45 rpaaycoB Pbi6, nan Ha 265; 15 rpaaycax ox co6cxBeHHoro 
anorea, Jlyna xe 6biaa no aHOMaann m 268;49 rpaaycax ox anorea annpHxaa 
H Ha 354; 15 rpaaycax [apryMenxa] mHpoxbi ox ceaepHOH xohxh naxaoHHOH 
op6Hxbi. CaeaoBaxeabHo, b yxaaannoe apeMa cpeanero HOBoaynna nocae nanaaa 
Mecapa [Tox] cpeaHee paccxoanne Coanua h Jlynu ox coanennoro anorea, x.e. 
ox 5;30 rpaaycoB BanaHepoB, 6biao 288;38,50 rpaaycoa; Jlyna xe no anoMaann 
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6hma Ha 218;57,15 rpaaycax or anores, a no [apryMCHTy] innpoTbi — na 
308; 17,21 rpa^ycax or ceBcpHoro npcflcjia^- 

riepByio TaOrauy HOBonyHHHi mh cocraBHM onaTb h3 45 cxpoK n 5 cto;i6uob. 
B nepBOii crpoKC nepBoro CTo;i6u,a mn noMecrnM nepBbiii rog HaOonaccapa, bo 
BTopoM cTOJiOue — 24;44,17 Mecsma Tor, xax xax HsOHronHwe mecTHaecaTue 
caHTarorca or noayana 24-ro HHcaa, b TperbCM croaOue — 288;38,50 rpaaycoB 
cpeaHero paccroanHa or anorea CoaHua, b nerBeproM — 218;57,15 rpaaycoB or 
anorea ayHHoii aHOMajiMM, b dhtom — 308;17,21 rpaaycoB [apryMCHTa] uinpoTW 
OT ccBepHoro npeaeaa. riocKoabKy xe b noaoBHHe npoaoaxHreabHocTH cpeaHero 
Mecaua coaepacarca npH6aH3HTeabHO 14;45,55 aHeii, 14;33,12 rpaaycoB 
coanenHOH aaoHrai^iH, 192;54,30 rpaayca aynnoii anoMajiKH h 195;20,6 rpaaycoB 
[apryMeHTa] lUHpoTbi, to, othhb oth aucaa or cooTBercTByioiaHX aHaneHnii 
aaa paccMarpHBaeMoro HOBoayHHa, noMecTHM noayneHHbie ocraTKH b Haaajio 
BTopoH TaOaHUbi, nocrpoeHHoil raxHia xce o6pa30M, ho npeaHaananenHOH aaa 
noanoayHHH. Y nac noaynnjiocb 9;58,22 aneii, 274;5,38 rpaayca ot coanennoro 
anorea, 26;2,45 rpaaycoB anoMaanu or anorea JlyHN, 112;57,15 rpaaycoB 
[apryMeHTa] uikpoth ot ceaepHoro npeaeaa. flaaee. Tax xax b 25 erHnercKnx 
roaax 6e3 2;47,5 mecTHaecaTbix oanoro ana coaepxcHTca npH6aH3HTeabHo iteaoe 
MHcao MecaueB^ h Coanue b cpeaneM aBHXceHHH 3a BbiaeroM noanbix oOoporoB 
npoxoaHT 353;52,34,13 rpaayca, a Jlyna — 57;21,44,1 rpaaycoB aHOMaann, 
117; 12,49,54 rpaaycoB [apryMeHTa] mapoTbi, mh 6yaeM yBeaHHHBaTb ancaa 
nepBHX CToaOuoB oOchx TaOaHU, na 25 aer, MHcaa btophx — yMenbinaTb na 
0;2,47,5 rpaaycoB, aHcaa TperbHx — yBeaHansaTb na 353;52,34,13, aeTBep- 
THx — Ha 57;21,44,1 h naTHx — na 117;12,49,54 rpaaycoB. 

riocae 3THX TaOaHU mh cocraBHM eme roaHanyio raOaHuy b 24 ctpokh h 
Mecaanyio b 12 crpox h c tom *e aHcaoM croaOuoB, aro h b nepBHx. B nepBHx 
CTpoxax MecaaHOH raOaHUH mh nocrasHM b nepBOM croaOue nepBHH Mecai;, 
BO BTopoM — 29;31,50,8,20 aHeii Mecaaa, b rperbeM — cooTBercTByion^He 
3T0My BpeMeHH 29;6,23,1 rpaaycoB aaa Coanua, b aerBeproM — 25;49,0,8 
rpaaycoB aynnod anOMaaHH, b naroM — 30;40,14,9 rpaaycoB [apryMenra] 
ninpoTH^. ByaeM h 3th ancaa yBeaHaHBarb na re xe BeaHaHHH, xoTopne 
CToar B nepBHx crpoKax. B roaHanoii TaOaHue b nepBoii crpoxe mh craBHM 
B nepBOM CToaOue nepBHHi roa, bo btopom — ocraioiaHeca ot 13 MecaueB 
18;53,51,48 aneHi, b rperbeM — cooTBercTByiomHe aroMy BpeMenn 18;22,59,18 
rpaaycoB npnOaBaeHHa coaneanoro aanxenna, b aerBeproM — 335;37,1,51 
rpaaycoB ayHHoii anoMaaHH, b naroM — 38;43,3,51 rpaaycoB [apryMenra] 
uiHpoTH. ByaeM yBeananBaTb 3th ancaa HHoraa na yxaaaHHne npH6aBaeHHa 
3a 13 MecaueB, a HHoraa — na npuBasaenHe 3a 12 Mecauea. Ohh cocraBaaiOT 
354;22,1,40 ana, 349; 16,36,16 rpaaycoB coaneaHoii aaoHraunn, 309;48,1,42 
rpaaycoB ayHHoii anoMaaHH, 8;2,49,42 rpaaycoB [apryMenra] uinporn aaa roro, 
aroOn naiiTH nepayio CH3HrHio [Kaxaoro roaa], Koropaa nponaoHaer aepea 
ueaoe ancao ernnercKHx roaoB^. IIocTaBaeHHHe ancaa aocTaroano HMerb 
c ToanocTbK) ao btophx uiecTHaecaTHX. H pacnoaoxenne sthx raBanu 
raxoBO. 
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3. Ta6jiMi;i>i HOBOJiyHHH M no;iHOJiyHMH 


Ta6jiH4a HOBOJiyHHH 


25-;ieTHMe 

nepMOflbi 

Ahm 

[Mecsma] Tot 

PaccTOHHMe Cojmaa 
OT ero anorea 

JlyHHaa aHOMajiMa 

OT anorea annuMicjia 

[ApryMCHT] uiMpOTbi JlyHbi 
OT ceaepHoro npe^ejia 

1 

2 

3 

4 

5 

1 

24“* 44' 17” 

288° 38' 50" 

218° 57' 15” 

308° 17' 21” 

26 

24 41 30 

282 31 24 

276 18 59 

65 30 11 

51 

24 38 43 

276 23 58 

333 40 43 

182 43 1 

76 

24 35 56 

270 16 33 

31 2 27 

299 55 51 

101 

24 33 9 

264 9 7 

88 24 11 

57 8 41 

126 

24 30 22 

258 1 41 

145 45 55 

174 21 31 

151 

24 27 35 

251 54 15 

203 7 39 

291 34 20 

176 

24 24 47 

245 46 50 

260 29 23 

48 47 10 

201 

24 22 0 

239 39 24 

317 51 7 

166 0 0 

226 

24 19 13 

233 31 58 

15 12 51 

283 12 50 

251 

24 16 26 

227 24 32 

72 34 35 

40 25 40 

276 

24 13 39 

221 17 6 

129 56 19 

157 38 30 

301 

24 10 52 

215 9 41 

187 18 3 

274 51 20 

326 

24 8 5 

209 2 15 

244 39 47 

32 4 10 

351 

24 5 18 

202 54 49 

302 1 31 

149 17 0 

376 

24 2 31 

196 47 23 

359 23 15 

266 29 50 

401 

23 59 44 

190 39 57 

56 44 59 

23 42 39 

426 

23 56 57 

184 32 32 

114 6 43 

140 55 29 

451 

23 54 10 

178 25 6 

171 28 27 

258 8 19 

476 

23 51 22 

172 17 40 

228 50 11 

15 21 9 

501 

23 48 35 

166 10 14 

286 11 55 

132 33 59 

526 

23 45 48 

160 2 49 

343 33 39 

249 46 49 

551 

23 43 1 

153 55 23 

40 55 23 

6 59 39 

576 

23 40 14 

147 47 57 

98 17 7 

124 12 29 

601 

23 37 27 

141 40 31 

155 38 51 

241 25 19 

626 

23 34 40 

135 33 5 

213 0 35 

358 38 9 

651 

23 31 53 

129 25 40 

270 22 19 

115 50 58 

676 

23 29 6 

123 18 14 

327 44 3 

233 3 48 

701 

23 26 19 

117 10 48 

25 5 47 

350 16 38 

726 

23 23 32 

111 3 22 

82 27 31 

107 29 28 

751 

23 20 45 

104 55 57 

139 49 16 

224 42 18 

776 

23 17 57 

98 48 31 

197 11 0 

341 55 8 

801 

23 15 10 

92 41 5 

254 32 44 

99 7 58 

826 

23 12 23 

86 33 39 

311 54 28 

216 20 48 

851 

23 9 36 

80 26 13 

9 16 12 

333 33 38 

876 

23 6 49 

74 18 48 

66 37 56 

90 46 28 

901 

23 4 2 

68 11 22 

123 59 40 

207 59 17 

926 

23 1 15 

62 3 56 

181 21 24 

325 12 7 

951 

22 58 28 

55 56 30 

238 43 8 

82 24 57 

976 

22 55 41 

49 49 4 

296 4 52 

199 37 47 

1001 

22 52 54 

43 41 39 

353 26 36 

316 50 37 

1026 

22 50 7 

37 34 13 

50 48 20 

74 3 27 

1051 

22 47 20 

31 26 47 

108 10 4 

191 16 17 

1076 

22 44 32 

25 19 21 

165 31 48 

308 29 7 

1101 

22 41 45 

19 11 56 

222 53 32 

64 41 57 
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ro;iOBue npMpameHHfl Aja HosojiyHHH h nojiHOJiyHHH 


npocTbie 

[H36bITOMHbiel flHH 

ABHaccHHe CoBHua 

ABHBCeHHe 

ABH>KeHHe 

roflbi 


OT anorea 

no aHOMajiMH 

no UIMpOTC 

1 

2 

3 

4 

5 

1 

18“ 53'52" 

18° 22' 59" 

335° 37' 2" 

38° 43' 4" 

2 

8 15 53 

7 39 36 

285 25 4 

46 45 54 

3 

27 9 45 

26 2 35 

261 2 5 

85 28 57 

4 

16 31 47 

15 19 11 

210 50 7 

93 31 47 

5 

5 53 49 

4 35 47 

160 38 9 

101 34 37 

6 

24 47 40 

22 58 47 

136 15 11 

140 17 41 

7 

14 9 42 

12 15 23 

86 3 12 

148 20 30 

8 

3 31 44 

1 31 59 

35 51 14 

156 23 20 

9 

22 25 36 

19 54 59 

11 28 16 

195 6 24 

10 

11 47 37 

9 11 35 

321 16 18 

203 9 14 

11 

1 9 39 

358 28 11 

271 4 19 

211 12 3 

12 

20 3 31 

16 51 10 

246 41 21 

249 55 7 

13 

9 25 32 

6 7 47 

196 29 23 

257 57 57 

14 

28 19 24 

24 30 46 

172 6 25 

296 41 1 

15 

17 41 26 

13 47 22 

121 54 26 

304 43 50 

16 

7 3 28 

3 3 59 

71 42 28 

312 46 40 

17 

25 57 19 

21 26 58 

47 19 30 

351 29 44 

18 

15 19 21 

10 43 34 

357 7 32 

359 32 34 

19 

4 41 23 

0 0 10 

306 55 33 

7 35 23 

20 

23 35 14 

18 23 10 

282 32 35 

46 18 27 

21 

12 57 16 

7 39 46 

232 20 37 

54 21 17 

22 

2 19 18 

356 56 22 

182 8 39 

62 24 7 

23 

21 13 10 

15 19 22 

157 45 41 

101 7 10 

24 

10 35 11 

4 35 58 

107 33 42 

109 10 0 


npcfleabi saTMCHHii" 

CojiHua B cpCflHeM flSHBceHHM [no uiHpOTe]: 

OT 69;19'’ flo 101;22° h ot 258;38'’ ao 290;4r 
JlyHbi B cpcflHeM ABH>KeHHH [no uiHpoTe]: 

OT 74;48° «o 105;12° h ot 254;48'’ no 285;12° 


MecBWbie npHpanteHHB 


Mecaubi 


^BH>KeHHe CojiHua 

OT anorea 

ABH>KeHMe 
no aHOMajiMM 

^BM>KeHMe 
no UIMpOTC 

1 

29“ 31'50" 

29° 6'23" 

25° 49' 0" 

30° 40' 14" 

2 

59 3 40 

58 12 46 

51 38 0 

61 20 28 

3 

88 35 30 

87 19 9 

77 27 0 

92 0 42 

4 

118 7 21 

116 25 32 

103 16 1 

122 40 57 

5 

147 39 11 

145 31 55 

129 5 1 

153 21 11 

6 

177 11 1 

174 38 18 

154 54 1 

184 1 25 

7 

206 42 51 

203 44 41 

180 43 1 

214 41 39 

8 

236 14 41 

232 51 4 

206 32 1 

245 21 53 

9 

265 46 31 

261 57 27 

232 21 1 

276 2 7 

10 

295 18 21 

291 3 50 

258 10 1 

306 42 21 

11 

324 50 12 

320 10 13 

283 59 2 

337 22 36 

12 

354 22 2 

349 16 36 

309 48 2 

8 2 50 







ISO VI.4. O moM, KOK cjiedyem onpedejumib cpednue u ucmuHHbie cusueuu 


4. O TOM, KHK cjieflycT onpeAejiflTb cpeflHHe h HcxHHHbie chshthh 


Ec;ih mh xothm hjih KaKoro-HH6yAb HcaiCAyeMoro rosa onpeaeAHTb cpesHHe 
Ha6AJOAaeMbie CHSHTHH, to mh AOJIXHH BH^HCAIITb HOMCp paCCMaTpHBaeMOrO 
roaa, KaKHM oh Sysex ox nepBoro roAa Ha6oHaccapa, h onpeAeAHXb, kakho 
cxpoKH coAepxax [b cyMMe] axo mhcao xoaob — kak b nepBHx Asyx xa6AHuax 
ABaAuaxHnaxHAexHH, xax h b xpexbeH xadAHixe npocxHX xoaob. CooxBexcxByio- 
mne o6eHM 3 xhm cxpoxaM hhcaa b cxoA6aax mh nocACAOBaxcAbHo CKAAAHBaeM; 
npH BHHHCACHHH HOBOAyHHH — H3 HCpBOH H XpeTbCH Xa6AHUH, A npH 
BHHHCACHHH HOAHOAyHHH — H3 BTOpOH H XpeXbCH. IIOCAe CAOXCHHa HHCCA 
Bxoporo CXOA6ua mh nOAyilHM BpeMS CH3HrHH, OXCHHXHBACMOe ox HAHAAA 
paccMAxpHBaeMoro roAa; nanpHMep, ccah hocac cao^chhh noAynHAOCfa 24;44 
AH«, TO OHO 6yAex hmctb mccxo no HCxeqeHHH 44 uiecxHAecHXHx nocjie nonyAHa 
24-ro HHCAA Mecapa Tox; ccah *e axo mhcao 6yAex 34;44, xo no HcxeaeiiHH 
xAKoro ace hhcaa mecxHAecaxHx AOAeii nocAC noAyAHa 4-ro hhcaa Mccapa 
Oao<})H^. rio HHCAAM xpcTbexo cxoA6pa MH onpcACAHM [cpCAHee] paccxoaHHC 
CoAHpa B rpapycax ox anorea, no ancAaM aexBepxoro — rpawcH aHOMAAHH 
JlyHH, CHHxaa ox anorea [annpHKAa], no hhcaam naxoro cxoAO^pa onpepeAHM *’3 
KHCAO rpapycoB paccxoaHHa [no apryMeHxy ] uinpoxH ox ceaepHoro npcACAa. 
Takhm *e o6pa30M mh bhhhcahm h CAepyioptHe aa axHM [chahxhh axoro roAa], 

Bce HAH HeKOxopne b aabhchmocxh ox namero xceAaHHa, npn noMomn aexBepxoif 
xaSahph aaa MecapeB nyxeM cooxBexcxByion^ero CAoxcenna, npeBpan^aa papn 
yAo6cxBa aa* kaacaoxo noAyaeHHoro BpeMCHH inecxHAecaxHe aoah aha b 
paBHOAeHcxBeHHHe aacH. Oahako apeMa b aacax, noAyaaion^eeca nocAe 
CAOAceHHa, 6yAex BHpaxceno b cpcAHHx coAHeaHHX cyxxax; oho He Bcerpa 6yAex 
coBnaAaxb c Ha6AiOAeHHHM MecxHHM BpeMeneM b cesoHHHx aacax, ho aoaacho 
6HXb nepecaHXAHo c yaexoM HepaBeHcxaa coAHeaHHx cyxoK. Mh bbcacm 
nonpaBKy h ha axo, onpeACAHB pasnnpy, icax y*e 6hao noKasano; ecAH 
npH6aBKa BpeMenn 6yAex doAbuie BHpaaceHHoii b HepaBHOMepnnx aacax, xo 
BHHxeM ee H3 cyMMH, noAyaeHHoii b npeAPOAoaceHHH cpcAHero cyxoanoro 
BpeMeHH; ecAH xe oha 6yAex Menbuie, xo npH6aBHM ee k nocAeAHeii*®. 

OnpeACAHB xaKHM o6pa30M BpeMena HOBOAyHHH h noAHOAyHHH, Ha6AK)Aae- 
MHX B CpeAHCM ABHXeHHH, A XAKXe BeAHHHHH COOXBCXCXByiOiPHX HM HepABeHCXB 
AAa KaxAoro h 3 CBexHA, mh cmoxcm Aerxo noAyaHXb BpeMa h Mecxo aaa 
HCXHHHHX CHSHXHH, A XAKXe nOAOXeHHC JlyHH HO lUHpOXe, eCAH COHOCXaBHM 
o6a HepaBencxBa. JJeiicxBHxeAbHo, anaa xaxAoe h3 hhx, mh MOxeM npH nOMon^H 
HAHACHHoro npocxa4)epe3a onpeACAHXb aaa momchta cpeAHeii chshfhh HCXHHHne 
nOAOxeHHa CoAHpa h JlyHH h uinpoxy nocAeAHeii; ecAH hx noAOxenna 6yAyx 
cooxBexcxBOBaxb OAHOMy h xoMy xe [aaa coeAHneHHH ] hah AHawexpaAbHO 
npoxHBOnoAOXHOMy [aah onnoanpHii] ancAy xpaAycoB, xo axo xe BpeMa 6yAex 474 
H aab HCXHHHoii CHSHXHH, ecAH xc Hex, xo, B3aB xpaAycH paccxoaHHa MeXAy 
CBexHAaMH H npH6aBHB K HHM ABCHaAPaxyK) HX aacxb, npeACxaBAaioniyio 
npH6AH3HxeAbHO BCAHaBHy ABHXeHHa COAHpa, nOCMOXpHM, BO CKOAbKO 
paBHOACHcxBeHHHX aacoB Jlyna npoHACx xoraa b cboom nepaBHOMepnoM 
ABHxeHHH xaKoe xe ancAO xpaAycoB. IIoAyaeHHoe ancAO aacoB mh npH6aBHM 
KO BpeMeHH cpeAHeii chshxhh, ecAH HCXHHHoe noAOxenne JlyHH 6yAex oxcxaBaxb 
ox [noAOxeHHa] CoAHpa, hah oxhhmom ox Hero, ecAH Jlyna 6yAex onepexaxb 
CoAHpe*^ 

Toano xax xe noAyaeHHne xakhm o6pa30M rpaaycn paccxoaHHa o6ohx 
CBexHA, CAOxeHHHe onaxb c ABenaAPaxon hx aacxbio, mh npH6aBHM k 
HAHACHHOMy noAoxcHHio JlyHH, ecAH ycxaHOBACHHoe no BpeMeHH cpeAHeii 
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CH3HrHH HCTHHHoe nojio*eHHe JlyHH 6yaeT MeHbuie ncjjioxeHHH Co;IH^a; ecjiH 
*e OHO 6yfleT 6o;ibaie, to othhmcm hx [ot nojioxceHHii JlyHH ] no aojiroxe h 
[ apryMCHry ] uiHpoxH. TaxHM o6pa30 M, mh SyacM HMcxb BpeMs hcxhhhoh 
CH3HrHH, a xaKxe npH6nH3HxeabHO h mccxo JlyHH na ee HaKJioHHoii op6HTe. 

HepaBHOMcpHoe aBHJKCHHe JlyHH 3a oahh nac b 6 jih 3 h CHSHniH onpeaejiHCxCH 
KaxgjHH pa3 cjieayroutHM o6pa30M. Hncno rpaaycoB anoMajiHH Jlynn ana 
cooxBexcxByromero bpcmchh bhochm b xa6jiHuy aynnoro HepaBCHCXBa h no 
pasHOcxH cooTBexcxByromHX cMy npocxactepeaoB naxoflHM pasHHpy, cooxbcxcx- 
ByromyK) 1 rpaaycy anoMajiMH. YMnoxcaeM ee na nacoBoe cpeanee aBHxeHHe 
anoMaaHH, x.e. na 0;32,40, noayneHHoe npoHSBeaeHHe oxHHMaeM ox 0;32,56 
— cpeanero nacoBoro flBHJxeHHa no flojiroxe, — ecjiH hhcjio anoMaanH nonaaaex 
B cxpoKH, cxoamne BHuie HaH6onbuiero npocxactepeaa, h^h xce npH6aBaaeM k 
H eiay, ecjiH hhcjio anoMajiHH 6yflex b cxpoxax, cxoaunHX HHxce ero. noayaeHHHii 
peayjibxax noKajxex, na Kaxyio BeanMnny JlyHa b nepaBHOMepnoM asHxceHHH no 
aojiroxe nepeflBHHexca 3a 1 paBHoaeHcxBeHHHH nac*^. 

TaxHM o6pa30M, y nac onpeaeanxca Bpena hcthhhhx chshxhh jjjia 
AjiexcaHflpHH, nocKonbxy Bce oxHOcnxenbHHe noaoaceHHa CBernn b cooxbotcx- 
ByKSiBiHe BpeMena mh Bsaan no nacaM nna ajiexcaHapHHCKoro MepnaHana. Ho 
H3 nojiyneHHHx ana AaexcaHapHH apeMen aenco moxcho 6yaex HaiixH h 
cooxBexcxByiomHe xoii jxe cnanraH ana nio6oro xnHMaxa, ecaH 6yaeT aano 
BHpa>KeHHoe b paBHoaencxBeHHHX nacax paccxoaHHe ox yKaaaHHoro MepnaHana. 
fleftcxBHxeabHo, ecan no pasHHue aoaroxH Mecx onpeaeaHM MepHanan 
paccMaxpHBaeMoii cxpann, a hmchho, na CKoabxo rpaaycoB oh oxaHnaexca ox 
aaexcaHapHHCKoro, h ecan MepnaHan paccMaxpHBaeMOH MecxHocxH 6yaeT aexaxb 
K BOCxoKy ox AaexcaHapHH, xo xaM Ha6aioaaeMoe aBaenne npoHSoiiaex nosanee 
Ha xaxoe ace MHcao nacoB, a ecan x aanaay, to na xaxoe jxe HHcao nacoB 
paHbuie, npHneM onaTb 15 rpaaycoB BpeMenn 6yayT, xoHenHO, Bceraa 
cooxBexcxBOBaxb 1 paBHoaeHCTBeHHOMy nacy. 

5. O npeaeaax aaa saxMeHMM Coani^a m JlyHu 

Hocae axoro BBeaenna caeaoBaao 6 h HsaoxcHXb oxHocaipeeca x npeaeabHHM 
c6aHJxeHHaM Coanpa h Jlynn, npH xoxopux Moryx HMexb Mecxo saxMenna, 
hxo 6 h HaM He nyxHo 6Hao npoHSBoaHxb pacnex aaa Bcex cpeawHX chshixih, 
HO xoabxo aaa xaxHX, npH xoxopnx Moryx npoHSOHxH saxMenHa. OnpeaeaeHHe 
3X0 Mojxex 6Hxb aerxo caeaano npH noMooHi cooxBexcxByK)mero xaacaoii chshixih 
cpeaHero noaoxenna Jlynn no iDHpoxe. 

B npeanaymen xHHxe mh noxaaaan, nxo anaMexp Jlynn cxarHBaex ayry b 
31;20 niecxHaecaxyro oanoro rpaayca b xpyre, onHcannoM oxoao ueHxpa 
6oabuioro xpyra soanaxa paaHycoM, paBHUM HaH6oabmeMy ee paccxoaHHX)*^. 
Mh BHHHcaHaH 3xo npH noMOuiH aByx aaxMeHHH, HMeBuiHX mccxo oxoao anorea 
ee anHpHxaa. Tenepb xe, xoraa mh npeanoaaracM onpeaeaHxb HaH6oabuiHe 
npeaean aaa cnsHnieB, b xoxopnx Moryx HMexb mccxo saxMCHHa, a 3xo 
cooTBexcxByex HaxoxcaeHHX) JlyHH b nepHxee ee anHpHxaa*^, mh onaxb caeaaeM 
3X0 npH noMoipH aByx saxMeHHH, Ha6aioaeHHHx b nepHxee, xax xax noao6HHe 
BcaHHHHH Haaeacnee onpeaeaaxb h 3 aeiicXBHxeabHo Ha6aK)aeHHHX aBaenmi, h 
xax ace BnancaHM, xaxyx) ayry cxaniBaex ayHHHH ananexp b 3 xom noaoaccHHH. 

Tax BOX, B 7 roa OnaoMcxopa, xoxopuii aBaaexca 574 nocae Ha6oHaccapa, 
B HOHb c 27-ro Ha 28-e HHcao eninexcxoro Mccapa OaMCHOx, nannHaa c 8-ro 
naca h ao xonna 10-ro, b AaexcaHapHH aaxMHaacb Jlyna b HaH6oabuieH 4)a3e 
na 7 naabu.eB c ceaepa*^. Tax xax apeMa cpeaneii 4)H3 h cooxBexcxBOBaao 
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21/2 HacaM MecTHoro speMCHH noore nojiyHOHH, KOTopue cooTBexcTBOBajiH 

21/3 paBHoaeHCTBeHHHM*^, nocKojibKy HCTHHHoe nojioxeHHe CojiHpa 6huio Ha 
61/4 rpaaycax Tejibi^a, to BpcMa, npome;:(mee or ynoMHHyxoH anoxH ao 
aaTMCHHH, noayHaexca paBHUM 573 eranexcxHM roaaM, 206 anaM h 14 1/3 
paBHoaeHCTBeHHHM aacaM no oOuaHOMy caexy, h^h xoabxo 14, ecan othccxh 
K cpeaHHM cyxxaM. B axo Bpeiaa cpeaHce noaoxccHHC u,eHxpa JlyHH 
cooxBexcxBOBaao 7;49 rpaaycaM CxopnHOHa, a hcxhhhoc — 6;16 rpaaycaM*^, 
paccxoaHHC ox anorea anHi^HKJia 6 buio 163;40 rpaayca, a ox ceBepnoro npeaeaa 
HaKJioHHoro xpyra — 98;20 rpaaycoB. 5Icho, axo xoraa uenxp Jlynu oxcxoaa 
ox yaaa na 8; 20 rpaaycoB no HaKJioHHoii op6Hxe b HaHMeHbmeM paccxoaHHH 
JlyHH, a 4eHxp xchh naxoanjica na 6oabuioM xpyre, npoBcacHHOM aepea axo 
noaoaccHHe nepnenaHKyaapHo opOnxe (b axoM noaoaceHHH ncuiyaaroxcH HaHOoabnme 
aaxMCHHa), xo b xchb 6bLaa norpyacena 1/2 h Vi 2 aacxb anaMCxpa JlyHH. 

3axeM B 37 roa xpexbero nepHoaa Kaanona, Koxopnii HBaaexcH 607 nocae 
HaOonaccapa, b Hoab co 2-ro na 3-e ancao eranexcKoro Mecaua Th 6 h, b 478 
Haaaae 5-ro aaca na Poaoce naaaaa aaxMCBaxbca Jlyna, h b HaH 6 oabnieH (Jjaae 
6 Hao aaxeMHCHO 3 naabi;a c lora'*. nocKoabxy h b axoM cayaae naaaao 
aaxMCHHa nponaomao aa 2 aaca MccxHoro bpcmchh nepea noaynoabio, axo 
cooTBexcxByex 21/3 paBHoacHcxBCHHHM aacaM na Poaoce h b AaexcaHapHH, xax 
xaK HCTHHHoe noaoaceHHC CoaHua 6 Hao na 5;8 rpaaycax Boaoaes, to bpcms 
cpeaHeil 4)33 h, xoma aaxeHCHHe 6 Hao HaH 6 oabuiHM, cooTBexcxBOBaao npH- 
6aH3HTeabHO IV 2 V 3 paBHoaeHCXBeHHOMy aacy ao noaynoaH*^. TaxHia oOpaaoM, 
BpeMH, npomeaiuee or ynoManyxoA anoxH ao cepeaHHH saxMCHHA, oxasHBaexcfl 
paBHHM 606 eninexcKHM roaaM, 121 aHio h 101/6 paBHoaencxBeHHHM aacaM 
xax no o 6 uaHOMy caexy, xax h oxneceHHHM x cpeawHM cyxxaM. B axo BpeMH 
cpeaHee noaoxenne ueHxpa JlyHH Obiao Ha 5; 16 rpaaycax jibBa, a HcxHHHoe — 

Ha 5;8^°; paccxoaHHC ox anorea annuHxaa paBHaaocb 178;46 rpaaycaM, a ox 
ceBepHoro npeaeaa naxaoHHOH op6hxh — 280;36 rpaaycaM. Oxcioaa acHo, nxo 
xoraa iteHxp JlyHH na naxaoHHOH opOnxe naxoaHaca na 10; 36 rpaaycax ox 
yaaa b tom xe HaHMCHbrncM paccxoaHHH, a aenxp xchh — na nepecenennH 
OoabuiHx xpyrOB, npoBeacHHHx oann nepea cepeannn aoaHaxaabHHx cosBeaaHH, 
a apyroii nepea nenxp JlyHH — nepnenanxyaapno ee naxaoHHoii opOnxe, xo 
B xeHb nonaaaaa nexBepxaa nacxb aynnoro anaMexpa. 

Ho ecan nenxp JlyHH naxoanaca Ha 81/3 rpaaycax ox yaaa no naxaoHHOH 479 
op6Hxe, xo ox xpyra nepea cepeannu auaxoB oh oxcxoaa na 431/20 mecxnaecaxHx 
aoaen rpaayca no 6oabuiOMy xpyry, npoBeaennoMy nepea ero noarocH^*; ecan 
xe OH oxcxoaa ox yaaa na 104^5 rpaayca no uaxaoHHOH opOnxe, xo ox xpyra 
nepea cepeaHHH anaxoB oh oxcxoaa na 541 / 2 I /3 mecxHaecaxHx aoaeii oanoro 
rpaayca no OoabUioMy xpyry, npoBeaennoMy nepea ero noaxTCH. Hocxoabxy xe 
paaHOCxb Mexay o6ohmh aaxMeHHSMH cooxBexcxByex V 3 aynnoro aHanexpa, a 
paaHocxb ynoMflHyxHX aayx paccxoaHHH ee u,eHxpa no xoMy xe caMOMy 
6oabUioMy xpyry ox xoii xe xonxH axannxHXH, x.e. u,eHxpa xenn, pasna 11;47 
mecxHaecaxHM oanoro rpaayca, xo acHO, nxo Becb anaMexp JlyHH Ha 6oabnioM 
xpyre, onncannoM HaHMenbuiHM ee paccxoaHHCM oxoao u,eHxpa aoanaxa, 
cxHTHBaex ayry npHSaHanxeabHo b 351/3 mecxHaecaxHx aoaeii oanoro rpaayca^^. 

Ho xax xax bo BXopoM na ynoManyXHx aaxMeHHii, xoraa aaxMHaacb 1/4 aynnoro 
anaMexpa, HCHxp Jlynn oxcxoaa ox HeHxpa xchh na 541 / 31/3 mecxnaecaxHx, a 
ox xonxH, B xoxopoii oxpyxHocxb xchh nepecexaexca coeanHHKsn^eH axH u,eHxpH 
aHHHeii, 6Ha yaaaen na I /4 aynHoro aHanexpa, nxo paBHaexca 81 / 31/3 48o 
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mecTHflecHTHM rpaayca, to orciofla acHo, mto paAHyc tchh b HaHMeHbmeM 
paccTosHHH JlyHH cocraBjiaeT 46 mecTHaecaTHx rpaayca. H oh npH6;iH3HTe;ibHo 
B 2^5 paaa 6o;ibme paaHyca JlyHw, paBHoro 172^3 mecTHaecaxhiM^^. Ho paanyc 
CojiHua Ha TOM ace 6oabniOM xpyre, npOBCflCHHOM aepea Hero Boxpyr u,eHTpa 
soflHaKa, crarHBaex ayry b 15;40 mecxHaecaxbix, xax xax mh noxasaan, axo 
B HaH6oabmeM paccxoaHHH b CHaHixiax CoaH4e h Jlyna noxpuBarox oaHHaxoBHe 
BeaHHHHbi CBOHMH co6cTBeHHiiiMH xpyraMH. CaeflOBaxeab- 

HO, eCaH BHAHMblH 4eHTP JlyHH OXCXOHX ox UeHxpa p ^ 

CoaHu,a Ha 0;33,20 rpaaycoB b xy mm apyryio cxopony 
ox xpyra aepea cepeanHH anaxoB, xo axo h ecrb xa 
npeaeabHaa CHxyai^Ha, b xoropoft ahcx JlyHH bhahmhm 
o6pa30M Moacex xocHyxbca coaHeanoro^'*. 

EcaH xenepb mh BOo6pa3HM, axo AB npeacTaBaaex 
ayry xpyra [pHC 6.1], npoBeacHHoro aepea cepeaHHH 
aoanaxaabHHx coaxeaaHH, a FA — ayry HaxaoHHoii 
op6hth JlyHH, xoTopaa npH6aH3HxeabHo napaaaeabna 
nepBOH aaa npoMeacyxxOB, cooxBexcxByiomHM BpeMenaM 
aaxMeHHH, a aaxeM aepea noaiocH naxaoHHoro xpyra 
npoBeafiM ayry AEF 6oabmoro xpyra h Boo6pa3HM soxpyr 
xoaxH A noayaHcx Coanua, a Boxpyr E BHanMHH 
noayaHcx JlyHH, xoraa oh b nepBHii pas xacaerca coaneanoro b xoaxe Z, xo 
ayra AE, npeacxaBaaiomas paccxosHHe BHaHMoro uenxpa E JlyHH ox uenxpa 
A CoaHua, Moacex xoiaa-HH6yab caeaaxbca paBHoil ynoMSHyroMy 0;33,20 rpaaycoB. 

Ho B Mecxax, HaanHaa ox Mepoa, rae HaH6oabuiHH aeHb paBHaerca 13 
paBHoaencxBeHHHM aacaM, Bnaoxb ao ycxbeB BopHCctena^, rae HaH6oabuiHH 
aeHb paBHaexca 16 paBHoaencxBeHHHM aacaM, HaH6oabuiee napaaaaxxHaecxoe 
CMemeHHe JlyHH x ceaepy b HaHMeHbmeM paccxoaHHH b cHanniax 6yaeT c 
yaexoM coaneaHoro napaAaaxca npH6aH3HxeabHo 0;8, a HaH6oabmee napaa¬ 
aaxxHaecxoe CMemeHHe x lory — 0;58 rpaaycoB. HaH6oabmee napaaaaxxHae¬ 
cxoe CMemeHHe ee no aoaroxe Byaex HMexb Mecxo, xoraa ee [mnpoxHHH] 
napaaaaxc x ceaepy paaen 0;8 rpaaycoB, h cooxBexcxByex npnBanaHxeabHo 0;30 
rpaaycoB b oxpecxHOCxH Jlbaa HaH BaH3HeuoB. EcaH ace napaaaaxxnaecxoe 
CMemeHHe [no mnpoxe] x lory paano 0;58, xo HaH6oabmHH napaaaaxc no 
aoaroxe 6yaeT npH6aH3HxeabHo 0;15 b oxpecxHOCXH CxopnnoHa h Ph6^^. 
CaeaoaaxeabHO, ecan mh npeanoaoacHM, axo hcxhhhoc noaoaceHHe u,eHxpa 
JlyHH 6yaex b A, h npoaeaeM coeaHHHxeabHyio aHHHio AE, npeacxaBaaromyio 
noaHoe napaaaaxxHaecxoe CMemenne, to AF 6yaex npaBananxeabHo napaaaax- 
coM no aoaroxe, a FE — no mapoxe. TaxHM o6pa30M, xoraa Jlyna naxoanxcs 
X ceBepy ox Coanita h HMeex HaH6Qabmee napaaaaxxHaecxoe CMemenae x rory, 
xo AF 6yaex paBHa 0;15, a AEF — npH6aH3HxeabHo 1;31 rpaaycy^^. H xax 
xax oxHomeHHe ayrn op6hxh ox yaaa ao xoaxH F x ayre FA (paccxosHHX) 
Meacay npeaeaaMH aaxMeHHH) paBHo oxHomeHHX) IIV 2 k 1 (h6o axo mh aerxo 
MoaceM coo6pa3HXb na ocHOBaHHH onpeaeaennoro paHee naxaona xpyra aynnoH 
op6hxh), xo caMa ayra ox yaaa ao xoaxH F paBHa 17;26 rpaaycaM, a BMCcxe 
c FA — 17;41 rpaaycaM. Koraa xe Jlyna, Haxoaacb x K>ry ox CoaHu,a, HMeex 
HaH6oabmee napaaaaxxHnecxoe CMemenne x ceaepy, xo AF 6yaex paBHa 0;30, 
a BCH AEF — 0;41. Ha ocHoaaHHH xex xe paccyxaeHHH paccxosHHe ox yaaa 
ao xoHXH F 6yaex paano 7;52 rpaaycaM, a BMCcxe c oxpeaxoM FA — 8;22 
xaxHM xe rpaaycaM. CaeaoaaxeabHo, xoraa HcxHHHoe paccxoBHne u,eHxpa JlyHH 
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OT Ka*floro H3 y3JioB no HaKJioHHOii op6HTe dyner cocraBJiHTb 17;41 rpemycOB 
K ccBcpy HjiH 8;22 rpaaycoB k lory, xoJibKO xoraa b ynoMHHyxux Mccxax 
o6HxaeMoro MHpa bo3mo;kho 6 yflex BiiaHMoe xacaHHc ancxa Jlynu h 
COJIHCMHO rO. 

flajiee, xax xax HaH6ojibmaa paaHocxb cojiHcwHoro HcpaBCHCxBa oxaaajiacb 
paBHOH 2;23 rpaAycaM, a jiyHHoro bo bpoma CHanraH 5;1 rpaaycaM, xo bosmoxho, 

Mxo Korna-HH6yflb paccxoHHHC JlyHbi ox CojiHua b cpeflHHx CH3HrHHx 6yfleT b ■'ss 
flCHCXBHxejibHocxH paBHbiM 7;24 rpaflycaM. OflHaKo aa xo spcMS, xoraa Jlyna 
npoHflex 3TH rpaflycH, CojiHue npojiBHHexcH Bnepcfl npH6jiH3HxeJibHO na V 13 
HX Macxb, x.e. na 0;34; Kor^a xe Jlyna npoiwex 3xh 0;34 rpaayca, Cojihuc 
onaxb npOflBHHCxcH na 1/13 hx nacxb, x.e. npH6jiH3HxejibHO na 0;3 rpaffyca, 
fljiH Koxopidx L^i 3 Macxb Hc npcflcxaBjiscx HHMero cymecxBCHHoro. CjieflOBaxejibHO, 
ecjiH 3XH 0;37 rpaaycoB, npeflcxaBjiHiomHe 1/12 Macxb nepBOHaMa.nbHbix 7;24 
rpaaycoB, mh npH6aBHM k 2;23 rpaAycaM cojiHCMHoro HcpaBCHCxBa, xo noAyMHM 
3 rpaAyca, npcAOxaBAaromne npH6AH3HxejibHo HaH6ojibinyio paannuy no AOJiroxe 
H [no apryMCHTyl uinpoxu Me*Ay cpeAHHM nojioxceHHCM [cBexmi] b cpcAHioK) 
CH3HrHK) H HX HCXHHHMM noaOXCeHHeM [b HCXHHHyiO CH3HrHIO H, CAC- 

AOBaxejibHo, ecAH cpeAHee noAoxccHHc uenxpa JlyHhi oxcxohx ox y3Aa no 
HaKAOHHOH op6HTe HA 20;41 rpaAycoB k ccBcpy, hah na 11;22 k lory, xo 
XOAbKO TOrAa B03M0ACH0 B BbiUieynOMSHyXbiX MeCTHOCXHX BHAHMOe XacaHHe 
COAHCMHOrO H AyHHOrO AHCKOB. M Ha 3XOM OCHOBaHHH, eCAH OXCMHXHBaeMOe 
ox ccBepHoro npcACAa no HaKAOHHoii op6Hxe JlyHbi mhcao rpaAycoB, 
cooxBcxcxByiomee cpcahhm CHanrasM, nonaAex b npoMe*yxoK MexAy 69; 19 h 
101 ;22 hah MCACAy 258;38 h 290;41, xo xoabko xoraa b BbimeynoMSHyxbix 
MecTHocxax h bo3moa(ho HacxynACHHe yKaaaHHoro [xacaHHa]^^. 

flaAce, MXO Kacaexca rpaHHu aaxMeHHft aah JlyHbi, xo mh noxaaaAH, mto ««« 
paAHyc JlyHH b ee HanMCHbuieM paccxoaHHH cxaraBaex ayry b 0; 17,40 rpaAycoB, 
a paAHyc xchh npH6AH3HxeAbHo b 2 y 5 paaa OoAbuie paAHyca JlyHH, oxaaHBaacb 
paBHHM 0;45,56 xaxHx Ace rpaAycoB^®. 5Icho, mxo xorAa hcxhhhob paccxoanne 
MCACAy HCHxpaMH JlyHH H xcHH, H3MepaeMoe no 6oAbmoMy xpyry, npoxoAamcMy 
Mepea hoaioch naiCAOHHOH AynnoH opOnxH, 6yAex paano 1;3,36 rpaAycy b xy 
H APyryio cxopoHy ox Kpyra Mepea cepeAHHH anaxoB, hah 6yAex npH6AH3HxeAbHo 
paBHo 12; 12 rpaAycaM ox KaxAoro na yaAOB no ee HaxAOHHOH opOnxe (corAacHo 
OXHOUieHHK) 1 K 111/2), XOAbKO B 3XOM OpeACAbHOM HOAOACeHHH SyACX B03M0ACH0 
KacaHHe JlyHH h xohh. M ha ochobahhh xoro, mxo 6 hao cxaaano oxHocHXCAbHO 
HepaBeHcxBA, npcACAbHoe noAoxenne, npn xoxopoM boamoacho 6yAex Kacanne 
JlyHH H xeHH, 6yAex HMexb Mecxo, kocab onpeACAaeMoe no cpeAHeMy ABHAcennio 
noAOAceHHe nenxpa Jlynn 6yAex oxcxoaxb ox yaAOB na 15; 12 rpaAycoB no 
HAKAOHHOH OpOnxe JlyHH, MXO onaxb COOXBeXCXByex OXCMHXHBaCMHM ox 

ceaepHoro npeACAa mhcaam [apryMCHxa ninpoxH] ox 74;48 ao 105; 12 hah ox 
254;48 ao 285; 12 rpaAycoB^*. OoaxoMy b ynoManyxHe xa6AHu.H chshxhh mh 
BKAiOMHAH xaKAce aHAMCHHe [cpcAHero apryMenxa] uiHpoxH Jlynn aah rpaHHU. 
COAHeMHNX H AyHHHX [aaxMeHHH MX 06 h nOArOXOBHXb BCe AJIa HCCAeAOBAHHa 485 
B03M0XHHX SAXMeHHH. 

6. O npoMCAcyxKax MCACAy MCcauaMH, b Koxopue npoHcxoAax aaxMeHna 

Bhao 6h oMCHb noAeano AonoAHHxeAbHo paccMoxpexb 3Aecb Bonpoc o6 
onpeACAeHHH HHxepaaAOB, no HCxeaeHHH Koxopnx bosmoacho b npHHAHne 
noBXopeHHe chshchh c saxMeHHaMn; xoiAa, babb b Kaaecxae HaMaAbHoii anoxH 
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KaKyK)-HH6yab chshhik) c aaTMCHHCM, mo:kho 6hiJio 6hi He HccaeflOBaxb CHona 
Hx Bce noapHfl, a xojibKO xe, OJia Koxopbix corjiacHO aaHHOMy HHCJiy MecHU,eB 
aaxMeHHH hbjihiotcs bosmoxhumh, m npoH3Bo;iHxb HccjieflOBaHHe npeaeJioB 
XOJIbKO HHX^^. 

Cpaay xe OHeBHflHO, hxo aaxMeHHS CojiHua h JlyHbi Moryx npoHCxoflHXb 
iiepea 6 MecaueB, xax xax cpeflHee flBHxeHHe Jlynu no [apryMenxy] uiHpoxH 
aa 6 MecHueB cocxaBjiaex 184; 1,25 rpaflyca. Jlyra xe, aaRjironaroipHecH inexay 
npeaejiaMH bosmoxhux aaxMeHHii [y npoxHBonojioxHbix ysjiOB] xax CojiHua, 
xax H JlyHbi, coflepxax hjih MeHbmee mhcjio rpa^ycoB, ecjiH ohh BHyxpH 
nojiyoxpyxHocxH, hjih 6ojibmee, eoiH ohh buxo^hx aa nojiyoxpyxHocxb. 
fleiicxBHxeJibHO, ynoMaHyxbie npeflCJibi fljia CojiHua x cesepy ox xaxjioro na 
yajiOB coaepxax ynoManyxiae Bbime 20;41 rpaflycoB no naxjioHHoii op6HTe 
JlyHH, a X lory 11;22 rpaaycoB, h jiHineHHaa aaxMeHHjfi cesepHaa ayra paBHaexca 
486 1 38 ;38 rpaaycaM, a loxnaa — 157;16 rpaflycaM. Jljia JlyHbi xe ynoMHHyxue 
npeflejiH oxpeaaiox c xaxfloii cxopOHbi xpyra, npoxoflamero aepea cepeflHHbi 
aoAHaxajibHbix coaBea^HH, no 15; 12 rpaAycoB ox yajioB no xoh xe Jiynnon 
op6Hxe, H xaxjiaa na ayr, Ha xoxopoii aaxMenna He Moryx nponaoHXH, 
oxaauBaexca paBHoii 149;36 rpaflycaia^'*. 

A xo, Hxo Ha ocHOBaHHH xaxHX npeflnojioxeHHH BoaMoxHo jiyHHoe aaxMenne 
nepea npoMexyxox BpeMenn b 5 Mecaues, HMeiomnx HaH6ojibuiyK) npo- 
flOJixHxejibHocxb, a HMCHHo ecJiH ABHxeHHe CojiHpa 6yaex HaH6ojibiuHM, a 
JlyHH HaHMeHbuiHM, MOXHO ycxaHOBHxb H3 cjieflyiomero^^. 

Tax xax fljia cpeanero npoiaexyrxa b 5 MecaueB mh nanuin, hto cpeanee 
flBHxeHHe xaxfloro h3 3xhx caexHJi no aojiroxe cocxaBjiaex 145;32 rpawycoB, 
a jiyHHaa anoMajina annuHxjia paBHaexca 129;5 rpaavcaM, xo 145;32 rpaflycoB 
HaH6ojibuiero npoflBHxeHHa CojiHua npH6aBjiaiox no i^ohm cxoponam or nepHxea 
X cpeflHeMy 4; 38 rpaayca, a 129;5 rpaaycoB na jiynnoM annpnxjie ana 
HaHMeHbmero npcaanxenna no o6eHM cxoponaM anorea oxHHMaiox 8;40 rpaaycoB 
ox cpeaHero^^, CaeaoBaxejibHo, b xeaenHe nponexyxxa b 5 cpeawHx Mecai^eB, 
xoraa aBHxeHHe CojiHua aBjiaexca HaH6ojibiiiHM, a Jlynu HanMeHbmHM, Jlyna 
6yaex onepexaxbca Cojihuom na cyMMy o6eHx oxhx anoMajiHii 13; 18 rpaaycoB. 
Baas ox hhx onaxb 1/12 aacxb, na ocHOBanHH noxaaaHHoro BHiue nojiynHM 
npH6jiH3HxeJibHO 1;6 rpaayc, na xoxopHH npoaBHHexca CojiHU,e, noxa ero He 
aaxBaxHx Jlyna^^. Ho xax xax ox csoeK co6cxBeHHOH anoMajinn oho nojiynaex 
4;38 rpaayca h npn aocxnxeHHH hcxhhhoh CHanniH nojiynaex eipe 1;6 rpaayc, 
xo HaH6ojibmHH naxHMecaaHHH npoiaexyxox 6yaex 6ojibme cpeanero na 5;44 
rpaaycoB no aoJiroxe. CjieaoBaxejibHo, npH6jiH3HxejibHo cxojibxo xe rpaaycoB 
npoiiaex Jlyna no HaxjioHHOH op6Hxe b CBoeia asHxeHHH no mHpoxe; axa 
BejiHHHHa npH6aBHxcH npH6jiH3HxejibHo X 153;21 rpaaycaM, nojiynaeMHM aa 5 
cpeaHHx MecapeB b aBHxeHHH no lanpoxe^*. TaxHM o6pa30M, xeopexHnecxoe 
HCXHHHoe aBHxeHHe no uiHpoxe b HaH6ojibiueM naxHMecanHOM npoiaexyxxe 
oxaxexca paBHHM 159;5 rpaaycaM. 

Ho aJiH cpeanero paccxoanna Jlynu rpannuu aaxMeHHH no o6eHM cxoponaM 
xpyra nepea cepeanHH anaxoB coaepxax: na 6ojibmoM xpyre, npoBeaennoM 
nepea nojiiocu naxjioHHOH op6Hxu, npH6jiH3HxejibHo 1 rpaayc, xax xax b 
naHMCHbineM paccxoaHHH ohh hmciox 1;3,36 rpaayc, a b naH^jibineM — 0;56,24 
rpaaycoB, na naxjioHHOH xe op6Hxe 11;30 rpaaycoB ox yajioa; aaicjiioneHnas 
Mexay HHMH ayra, jininenHaa aaxMOHHH, na ocHOBanHH axoro nojiynaexcs 
paBHoii 157;0 rpaaycaM^^, xoxopHe na 2;5 rpaayca 6yayx MCHbine ayrn b 159;5 
rpaaycoB na naxjioHHOH op6Hxe jiflsi HaH6ojibmero nHXHMecsnnoro npoMexyxxa. 
Ha axoro hcho, hxo, ecjiH Jlyna aaxMHJiacb b nepBoe nojinojiynne HaH6ojibmero 
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nHTHMecHiiHoro npoMexyxKa, yaanaacb or KaKoro-HH 6 yflb yajia, to bo3mo;kho, 

HTO oHa cHOBa aaxMHTca b noaieflHce nojiHOJiyHHc, npH6jiHxaHCb k npoxHBo- 
nojioxHOMy yajiy; npH 3 xom b o6ohx saxMOHnax saxcMHCHHe 6yfleT npoHcxo^HXb 
c oflHOH H xoH *e cxopoHH soAHaKajibHoxo xpyra, a hc c npoxHBonojioxcHHx. 

TaxHM o6pa30M, mh BbiacHHJiH, Mxo B HaH6o;ibuiHH naxHMecaaHbiH 
npoMcxcyxoK Moxcex npoHBoiixH flBa jiynnux 3axMeHHa. 

A xo, axo 3X0 HCBOBMoacHO fljia npoMOxyxxa bpcmchh b 7 MCcapeB, aaxe 
ec;iH Mbi B03bMeM HaHMeHbiiiHH ceMHMecaabiH npoMexcyxoK, x.e. xor^a CojiHpe 
HMcex HaHMeHbuiee, a Jlyna HaH6o;ibmee flBHxceHHe, mh moxcom ycxaHOBHXb, 

40 

Hfla xcM xe nyxcM, axo h BHme . 

flcHCXBHxejibHO, B xeacHHc cpeflHcro npoMcxcyxxa b 7 Mecaues cpeflHce 
ABHxceHHe Kaxfloro h3 cbcxhji no flojnoxe cocxaanx 203;45 rpaflyca, a JlyHH 
no anHUHicjiy — 180;43; h3 hhx 203;45 rpa^yca Co;iHua b naHMCHbuieM 
[hcxhhhom ] ABHxceHHH c xaxcflOH cxopoHH anorea oxHHMyx ox cpeanero 
ABHXceHHa 4;42 rpasyca, a 180;43 rpaflycoB nyHHoro annunicjia b HaH 6 ojibuieM 
ABHXceHHH c KaxflOH cxopOHH ncpHrca npndaBax x cpeflHCMy ;:(BHXceHHio 9;58 
rpaaycoB. CjieflOBaxejibHo, aa BpeMa naHMenbrnero ceMHMecaanoro npoMexcyxKa, 
Korfla flBHxeHHe Cojinpa 6 yflex HaHMenbmHM, a Jlynn HaH 6 ojibmHM, Jlyna 
onepeflHT Co;iHue na cyMMy h3 o 6 eHx oxhx anoMajiHH 14;40 rpaaycoB^*. Ec;ih 

MU Ha TOM OCHOBaHHH, axO H BUUie, B03bMeM OX HHX Vl2 aaCXb H CJIOaCHM c 
HCflOCTaromHMH 4; 42 rpaaycaMH conneaHOH anoMajiHH, xo no;iyaHM npn- 
6,aH3Hxe;ibHo 5;55 rpaaycoB, na xoxopue nepcMemeHHe no flo;iroxe b xeaenne 
HaHMeHbinero ceMHMecaanoro npOMe^yxKa orcxaex ox cpeanero; xaxoe *e 
oxcxaBaHHe npOHSoiifleT h b ABHxceHHH no uiHpoxe ox cooxBCxcxByion^Hx 
cpeaHCMy ceMHMecaaHOMy npoMexyxxy 214;42 rpaaycoB. CaeaoBaxejibHO, b 
HaHMeHbuieM ceMHMecaaHOM npoMc^yxxe no uiHpoxe Jlyna nponaex no 
HaicaoHHOH op6HTe 208;47 rpaaycoB; bch ace Handoabuiaa ayra HaxjioHHOH 
op6HTH Mcxay npeaejiaMH aaxMenHii ana cpeanero paccxoanna paBHaexca 203;0 
rpaaycaM, ccth caHxaxb ot npH6^Ha(eHHa x oanoMy ysny ao yaaJicHHa ox 
npoTHBonoaoxHoro. CaeaoBaxejibHo, ecxxH Jlyna aaxMHxca xaxHM-aH6o o6pa30M 
B nepBOM nojiHojiyHHH naHMenbrnero ceMBMecaanoro npoMexyxxa, xo 6yaex 
HeB03Mox(HHM euie xaxoe-;iH6o ee aaTMenne b nocjieanee no^inojiynne^^. 

ITocae axoro mu ao/cacnu noxaaaxb, axo a^a Co;iHu,a xax*e bo3moxcho b 
xeaenne HaH6o;ibuiHx 5 MecapcB ana paaa aaxMHXbca b oanon n toh ace 
MCCxHocxH, H 3x0 [moxcx HMCTb Mccxo] BO Bccx aacxax o6HXaeMOro MHpa. 

JIcHCXBHxejibHo, B xeacHHc HaH 6 o;ibmHx 5 MecapeB [ncxannoe] aBnacenne 
Jlynu no uinpoxe cornacno noxaaannoMy paBnaexca 159;5 rpaaycaM^^, h 
jiHuiennaa aaxMennn ayra ana Cojinua npn cpeancM paccxoannH Jlynu 
paBHaexca xcm xe caMUM 167;36 rpaaycaM, xax xax ana Connna npeaenu 490 
aaxMennH oxcxoax ox xpyra aepea cepeannu anaxoB na 0;32,20 rpaaycoB no 
6 onbmoMy xpyry, npoBcaennoMy aepea ero noniocu, nnn npH6nH3HxenbHo na 
6 ; 12 rpaaycoB no naxnonnoH op 6 Hxe Jlynu'*^. Ha 3 Xom ocnoBannH acno, axo 
npn oxcyxcxBHH napannaxxHaecxoro CMeiHenna Jlynu ynoManyxoe Bume [x.e. 
aaxMenna c npoMCxyxxoM b 5 MecaneB ] neBoaMoncno, xax xax namennaa 
aaxMennfi ayra 6 yaex 6 onbme nepeMeinenna aa naneonbrnne 5 MecapeB, a 
HMCHHO na 8;31 rpaaycoB no naxnoHHOH op 6 Hxe n npnennanxenbHo na 0;45 
rpaaycoB no xpyry, nepneHaHKy.napHOMy npoxoaaineMy aepea cepeannu 
anaxoB^^. Ho xaM, rae bo3moxho xaxoe napannaxxnaecxoe CMeinenne, axo nnn 
B oanoM h3 xpaHHHx HOBOjiynnii, nnn xe b o6ohx oanoBpeMenno napannaxcu 
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npesbiiuaKST 0;45 rpa^ycoB, moxct cjiy«iHTbCH, wo o6a KpaHHHx HOBOJiyHHH 
6yflyT conpoBOxmaxbCH saTMeHHaMH. 

rioaie Toro xax mh noxasajiH, »ito aa BpeMs HaH 6 ojibmero naxHinecHiiHoro 
npoMexyxKa"*^, xoraa flBHjxcHHe Jlynu HBJiaexcH HaH 6 ojiee MCfljieHHbiM, a 
CojiHpa HaH 6 ojiee dbicxpuM (b npoMCxyxxe ox flByx xpexcH flcBbi ao flByx 
xpexeii Boflojiea), Jlyna 6 yflex onepexaxbca Co;iHueM Ha 13; 18 rpa^ycoB^^, 
nojiynaromHXCH ox o 6 eHx aHOMajiHH, h mxo 3xh rpaflycH bmccxc c hx Vn 
nacxbX) JlyHa npoxoflHx b cpeflHCM abhxcohhh aa 1 flCHb h 2V^ naca^*, cxaHOBHxca 
HCHo, Hxo, ecjiH npoflOJiJXHxeabHocxb cpeAHHX 5 mcchucb paana 147 ahsm h 
npH6jiHaHxe;ibHo I 51 / 2 V 4 nacaM^^, npOflOJiXHx&abHocxb HaH6o;ibinHx 5 MecHu,eB 

491 cocxaBHx 148 shch h 18 nacoB. H BOteflCxBHc axoro, ccjih nepBoe HOBOJiyHHC 
npoHaoHflex Ha 3^3 flCBbi, a noaieflHee na 2/3 Boflojiea, xo Bxopoe npoHaoHflex 
paHbme na 6 aacoB, HCflOCxaiomHX flo nojiHoro ahh. TaxHM oiSpaaoM, nyxHo 
HCcaeflOBaxb, rae h xoraa Moxcex cjiyMHXbca xaxoe napajuiaxxHHCCxoe CMeipcHHe 
B oflHOM vum B 060 HX ynoMaHyxbix anaxax aoflHaxa, iixo 6 bi b yxaaannoM 
HOJioxceHHH B Boflojicc Ha 6 HacoB paHbuie no oxHomcHHio x nojioxceHHX) b 
/IcBC nojiynHjiocb nepcMemcHHe, 6 ojibuiee ynoMHHyxNx 45 uiecxHflecHXHx^®. 

Kax MH yjxe yxaaajiH, b o 6 HxaeMOH nacxH Bccjichhoh HHXfle ne HaiwexcH 
BoaMOJXHocxH fljia cxojib 6 ojibmoro napanjiaxxHuecxoro CMeipcHHa Jlynn x 
ccBcpy. TaxHM odpaaoM, CojiHue ne mojxcx aaxMHxbca AsaxcAH b xencHHe 
HaH 6 oAbmHx 5 Mecauea npH ABHxceHHH Jlynu x lory ox xpyra nepea cepeAHHu 
anaxoB, x.e. xorja b nepaoM HOBOAyHHH Jlyna yaaAaexca ox HHCxoflamero ya^a, 
a B nooieAHCM npH 6 AHx{aexca x Bocxoflameuy^^ Ho napanjiaxxHHecxoe 
oxxAOHCHHe xaxoH BeAHMHHu X loxy B Mccxax, HanHHaa ox axaaxopa h aa^ee 
X ceaepy, b noaoxccHHax, paanamHxca Ha 6 aacoa, b o 6 ohx ynoManyxux 
anaxax aoanaxa aoaMOxcHo, ecan npeanoaoxcHxb, axo 3^3 Zleau aaxoaax bo 
apeua nepaoro HoaoayHHa, a 3^3 Bofloaea bo apeMa axoporo Hoaojiynna cxoax 
Ha noayfleHHOM xpyre. B axHx noaoxcenuax mu aeHCXBHTeabHO naxoAHM, axo 
Jlyna b cpeflHCM paccxoaHHH hmccx napanaaxxnaecxoe CMCmcHHc x lory (c 

492 yiiexoM cojiHcaHoro napajuiaxca), axa xcMayiunx y axaaxopa pasHoe ana 
HOjioxceHHa b Zleae npH6aH3Hx&abH0 0;22 rpaaycoa, a njia nojioxceHna b 
B oaojiee — 0;14 rpaaycoa; xaM xe, rae HaH 6 o;ibmHH acHb paanaoxca llVj 
aacaM, a^a noaoxcenHa b JIcbc napaaaaxc 6 yaex 0;27 rpaaycoB, a b Boaoaee — 
0;22, xax axo 06 a napaaaaxca bmccxc 6 yayT na 4 niccxHaccaxux 6 oabuic 
ynoManyxux 0;45^^. Ho xax xax npH yaaacHHH x ccacpy ioxchuh napajuiaxc 
Bcc BpcMa Boapacxacx, xo acHo, axo aaa o 6 HxaxcacH 3 xhx mccxhocxch 
yacaHaHBacxca aepoaxHocxb Ha 6 aioaaxb asa paaa aaxMCHHc Coanpa aa 
HaH 6 oabmHH naxHuccaanuH HHxcpaaa. Ho axo moxccx cayaHxbca, xojibxo ccjih 
nojioxccHHC JlyHu 6 yaex x ccacpy ox xpyra acpea ccpcaHHu anaxoa, x.c. xoraa 
B ncpaoM HOBOJiyHHH Jlyna yaajiacxca ox Bocxoaamcro yaaa, a bo axopoM — 
npH 6 aHxcaexca x HHCxoaamcMy. 

KpoMC xoro, a yxBcpxcaaro, axo Cojihhc moxccx asa paaa aaxMHxbca b 
oanoM H xoM xcc Mccxc xaxxcc H B xcacHHc HaHMCHbinero ccMHMCcaaHoro 
npoMcxcyxxa. Mu noxasaan, axo aa npcMa naHMCHbuicro ccMHMccaaHoro 
npoMCxcyxxa [hcxhhhoc] aBHxccHHc Jlynu no [apryMCHxy] mnpoxu cocxaBaacx 
208;47 rpaaycoB, h HanOojibmaa ayra hhxjiohhoh [jiyHHoii] opOnxu Mcxcay 
npcaejiaMH aaxMCHHii, a hmchho b npcaexax ox npHOaHxccHHa x oanoMy ao 
yaaacHHa ox npoxHBonojioxcHoro yajia, aaa Coanpa npH cpcancM paccxoaHHH 

493 Jlynu paBHacxca 192;24 rpaaycaM^^. 5Icho, axo npn oxcyxcxBHH napajuiaxca 



VI.6. O npoMexyitiKox mewJdy Mecstu/aMU, a Komopbte npoucxodsim aanmeHusi 


188 


JlyHH ynoMHHyroe Bume craHOBHTCH HeBOSMO^KHUM BCJieflCTBHe xoro, mto ayra 
HaKJioHHOH op6htiii ajis HaHMeHbmero ceMHMecHMHoro npoMCxyrKa 6yaeT 6oAbrae 
HaH6oAbmeH ayni uexay rpaHH^HbiMH xoMKaMH saxMeHHH CojiHu,a na 16;23 
rpaAycoB no naKJioHHOH op6HTe h na 1;25 rpaAyc no 6oAbmoMy xpyry, 
npoxoAHutcMy nepea noArocbi soAHaKaAbHoro xpyra^^. Ho rain, tac bosmoacho 
xaKoe napaAAaxxHnecKoe CMemeHne, Mxo6bi ah^ b oahom h 3 AByx KpaiiHHX 
HOBOAyHHH, ah6o b o6ohx b cyMMo napaAAaKCfai npcBbicHAH 1;25 rpaAyc, moaccx 
CA ynnxbcs, nxo o6a xpaiiHHx noBOAynHH 6yAyT conpoBOACAaTbca saxMennaMH. 

Tax xax mh noxaaaAH, «ixo aa Bpeiaa nanMenbuiero ceMBMecanHoro 
npoMCAcyxxa, xorAa Jlyna ABHxexca Bcero 6 hicxpee, a Coahuc Bcero MCAAennee, 
ox xoHua BoAOAea ao cepeAHHhi /l,eBhi^^ Jlyna b hcxhhhom ABnxcenHH o 6 roHaex 
CoAHu,e na 14;40 rpaAycoB n nxo oxn rpaAycw bmccxc c V 12 nx nacxbX) Jlyna 
B cpcAHCM ABHAcennH npoxoAHx aa 1 Acnb n 5 nacoB^^, xo acno, nxo ccah 
npoAOAACHxcAbnocxb cpcAnero ceMHMecannoro npoMcxcyxxa paBnaexca npH- 
6 AHaHxeAbno 206 ahbm h 17 nacaM, xo npoAOAxcnxcAbnocxb nanMenbUiero 
ceMHMecannoro npoMcxyxxa cocxaBHx 205 ahch h 12 nacoB; bcacacxbhc axoro 
Bpeiaa nocACAHero noBOAynna b cepcAnne J](eBbi onoaAaex na 12 nacoB no 
oxHomenHK) x nepBOMy b xonue BoAOAca. TaxHM oOpaaoM, mh aoji^hh 
HCCACAOB axb, FAC H xoFAB Jlyna moaccx hmoxb napaAAaxxnnecxoe CMemenne, 
6 oAbmee 1;25 rpaAyca: b oahom na ynoManyxHx anaxoB aoAnaxa hah b o 6 ohx, 
me noAOxenna cbcxha paaACAenH 12-io nacaMH, x.e. xorAa oahh anax aaxoAHX, 
a APyroii bocxoahx, xax xax Hnane 06 a aaxMenHa ne CMoryx npoHaoiixH naA 
ropHaoHxoM. Onaxb HHXAe b oOHxaeMoii nacxH MHpa Jlyna hh b xaxoM 
noAoxenHH ne Moxex HMexb cxoAb 6 oAbmoro napaAAaxxHnecxoro CMenienHa x 
ceBcpy, H Aaxe aax XHBymnx na caMOM axaaxope napaAAaxc no mnpoxe b 
cpcAHCM paccxoanHH ne Moxex 6 HXb 6 oAbme 23 mecxHAecaxux^’. HoaxoMy 
CoAnuy neBoaMoxno ABa paaa aaxMHxbca b xenenne nauMenbrnero ceMHMecaH- 
noro npoMexyxxa bo BpeMa ABHxenHa Jlynn x lory ox xpyra Hepea cepeAHHH 
anaxoB, x.e. xorAa b nepBOM noBOAynHH ona npHSAHxaercH x BOCxoAHUlCMy 
yaAy, a b nocAeAHCM yAaAaexca ox nHcxoAnntero. HoAoOnHH napaAAaxc x lory 
MH naxoAHM, naannaa npHOAHanxeAbno ox napaAACAH PoAOca, xoraa xoneu, 
BoAOAea bocxoahx, a cepcAnna AeBH aaxoAHX. flencxBHxeAbno, na PoAOCe h b 
Mecxnocxax noA xoh xe napaAACAbio aab xaxAoro na axHX noAOxenHH 
napaAAaxxHHecxoe CMemenne Jlynn b cpeAneM paccxoanHH h nocAe BHHHxanHa 
coAnennoro napaAAaxca 6 yAex nanpaBAeno x lory h oxaxexca paBHHM 
npHOAHanxcAbHo 0;46 rpaAycoB, xax nxo b o6ohx noBOAynnax napaAAaxcH yxe 
cxanoBaxca 6 oAbme 1;25 rpaAyca. M xax xax napaAAaxxnnecxoe CMen^enne x 
K)ry Boapacxaex no Mepe yAaAenna x ceaepy, xo acno, nxo una xHByuj(Hx b 
3XHX Mecxax BoaMOxno abb paaa yBHAexb aaxMenne CoAnpa b xenenne 
naHMCHbrnero ceMnnecannoro npoMexyxxa^*, OAnaxo onaxb xoAbxo npn 
ABHxenHH JlyHH x ceaepy ox xpyra nepea cepeannH anaxoa, x.e. xorAa a 
nepaoM aaxMennn ona npHOAHxaexca x nncxoAanxeMy yaAy, a ao axopoM 
yAaAaexca ox aocxoAHmero. 

Tenepb, noxaAyii, ocxaexca noxaaaxb, nxo aa oahh Mecau. CoAHu,e ne 
Moxex aaxMHXbca aba paaa b odnxaeMOH nacxH Mnpa, hh b oahom h xom xe 
XAHMaxe, HH B paaAHHHHx, Aaxe ecAH mm npeAnoAoxHM coBMecxnoe ACHCxane 
oOcxoaxeAbcxB, xoxopne a AeiicxBHxeAbHocxH ne Moryx cymecxaoaaxb oAHoape- 
Menno, no b oxACAbnocxH xaxAoe ycHAHaaex BoaMOxnocxb ynoManyxoro. SI 
HMex) B BHAy, Hxo JlyHy MH 6 yAeM cnHxaxb naxoAamefea a naHMenbuieM 
paccxoanHH, hxoOh ee napaAAaxc 6 ha noOoAbme, a Mecau, naHMenbuiHM, hxoOh 
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Meca<iHoe ABH^KCHHe no innpore na bo3mo:kho MeHbmyK) BejimiHHy npeBumajio 
496 paccTOHHHe no mapoxe na rpanni^ax cojinenniiix saxMeHnn, n aaxce 6yaeM 
npoHSBOJibHO Bbi6HpaTb nacbi n ABenaAi^aTbie nacra soanaxa, b xoropbix Jlyna 
HMcex HaH6o;ibuiHe napajuiaKxnnecKHe CMeu^eHHS^^. 

Hxax, 3a 1 cpeannii Mccap aBHxcenHe no flojiroxe Kaxfloro h 3 CBexnji 
cocxaBJiaex b cpeancM 29;6 rpaaycoB, a flanxenne Jlynia no 3nHu,HKJiy — 25;49 
rpaAycoB; 29;6 rpaaycoB cojinenHoro Aanxenna npn HaHMenbrnen cxopocxn no 
o6e cxopoHH anorea oxHHMaiox 1;8 rpaAyc ox cpeanero aBaxenna, a 25;49 
rpaAycoB jiynnoro annpHKJia npn Handojibrnen cxopocxn no o6e cxoponu ox 
nepnrea npH6aBjiaiox 2; 28 rpaayca x cpeflHCMy aBnxennK). Ecan corjiacno 
noxaaannoMy Bbiuie mu cjioxhm npocxa(})epe3bi ox o6eHx anoMajinn a V12 nacxb 
ox no;iyaaK)n(Hxca 3;36 rpaAycoB, a hmchho 0;18, npH6aBHM x xcm, xoxopue 
CojiHue noxepajio, xo nojiynnM 1;26 rpaayc; na xaxoe nncjio rpaflycoB aanxenne 
H no flojiroxe, n no apryMcnxy mnpoxbi b xenenne nanMenbrnero Mccapa 6yaex 
MCHbrne cooxBexcxByKjmnx aanxennii 3 a cpOAHnn [cHHoaHnecxHH ] Mccap. TaxnM 
o6pa30M, nocxojibxy flBnxenne no mnpoxe 3a cpeaHnn Mecai; paano 30; 40 
rpa^tycaM, aBnxenne 3a HanMenbuinn Mecap oxaxexca paBHUM 29; 14 rpa;iycaM, 
xoxopue oxcexyx npnOjinanxejibHO 2;33 rpa^yca na 6ojibmoM xpyre, nepnenanxy- 
jiapnoM X aoanaxy^®. Ho Bce paccxoanne Mcxay xpaHnnHUMn xonxaMH aaxMennn 
497 fljia Coanpa npn nanMenbraeM paccxoannH Jlynu 6yflex pasno 1;6 rpaaycy; 
xaxHM o6pa30M, nepeMemenne [no mnpoxe] 3a HanMeHbmnn Mecau 6yaex 
6oabme na 1;27 rpaayc^*. Tenepb, ecyin 6bi b xenenne 1 Mecaua Coanue 
saxMeaaaocb aaa paaa, xo ana axoro 6buio 6bi neoOxoanMO, hxoOu bo apeMa 
oflHoro n3 HOBonyHnn Jlyna jia6o cobccm ne HMcna napannaxxnnecxoro 
CMeu^enna, a bo apeMa axoporo nMena 6ojibmee 1;27 rpaayca, nn6o nxo6bi bo 
apeMa xaxaoro HOBonynna HMcna napanjiaxxnnecxoe CMemenne b oany n xy 
xe cxopony n pasnocxb napannaxcoa 6buia Ooname 1;27 rpaayca, an6o, naxoneu, 
nxoOu 06 a napaajiaxca BMecxe aasaan aeanMnny, 66 abmyio ynoManyxoro nncaa 
rpaaycoB, no b oanoM noBonynnn napajuiaxxnnecxoe CMCn^enne 6 biao x ceaepy, 
a B apyroM — X rory^^. Ho nnrae na SeMJie bo apeMa cnanmn a^^e b 
nanMCHbrneM paccxoannn Jlyna ne HMeex napannaxca no mnpoxe, 6 oabmero 1 
rpaayca, ecan sbinecxb napanaaxc Connua^^. CaeaoBaxeabno, neB03Moxno, 
nxoObi B xenenne nanMenbrnero Mecapa Cojinue aaxMnaocb ana paaa, aaxe 
ecan 6 bi Jlyna b oanoM noBoaynnn nan cobccm ne nMeaa napaaaaxca, nan b 
o 6 onx noBoaynnax nMeaa CMemcnne b oany cxopony, xax xax paanocxb axnx 
napaaaaxcoB ne Moxex npesbicnxb 1 rpaayca, a xpeOyexca, nxoOu ona paBnaaacb 
1;27 rpaaycy. Bce cxaaannoe Morao 6 bi caynnxbca, xoabxo ecan 6 bi napaaaaxcu 
6 bian [nanpaBaenu ] b npoxHBonoaoxnbie cxoponu n nx cyMMa oxaaaaacb 
Ooabmen 1;27 rpaayca. Ho 3 x 0 MOxex caynnxbca anmb aaa oxannHon ox 
namen qacxn Mnpa, xax xax b aexamnx x ccBcpy ox axBaxopa nacxsx Mnpa 
Jlyna nMeex napaaaaxc x rory, a b xax naauBaeMbix anxnxxoHHux^^ nacxax, 
aexan^nx x rory ox axBaxopa, nMeex napaaaaxc x ceaepy, Morymnn c ynexoM 
coanennoro nMexb Beannnny ox 0;25 ao 1 rpaayca^. 

Ho aas oanoii n xoii xe nacxn Mnpa 3xoro, noxaayii, nnxoraa ne MOxex 
caynnxbca, xax xax Han6oabmnH napaaaaxc Jlynu aaa xnsymnx na caMOM 
3XBaxope ne 6yaex 6oaee 25 mecxnaecaxbix x ceaepy nan x rory^, aaa Mecx 
xe, 6oaee ceaepHux nan 6oaee raxmax, on ne 6yaex 6oabme 1 rpaayca n ne 
6yaex nanpaBaen b npoxnaonoaoxniae cxoponu; caeaoBaxeabno, aa*e b 3xom 
caynae cyMMa o6onx napaaaaxcoB 6yaex Menbme 1;27 rpaayca. Ho xax xax 
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B MecTHOCTHx, pacnojioxeHHHx Mcxjsy aKBaropoM h flpyroii rpaHHueii [xax^oH 
H3 OHKyMeH K K)ry h k ceaepy or aKBaropa], napaAnraKCbi b npoTHBonojioxcHyro 
CTopoHy craHOBHTCH Bce MCHbme, to jyiH hhx ynoMHHyxoe OKasuBaercH eipe 
6ojiee HeBosMoxcHHM. 3Ha>iHT, b oAHoii h toh xce mccthocth na SeMjie Co;iHu,e 
HHrae He Moxcex aaa paaa aaxMHXbca b xcmchhc oflHoro MeCHU,a, h xo xce cainoe 
Kacaexcs pasjiHHHbix MecxHocxeii, npHHaAne^o^HX oahoh h xoh xce nacxH 
o6HxaeMoro MHpa^^. 3xo mh h xoxcjih ;](OKa3axb. 

7. IIocxpoeHHe xa6jiHi; saxMCHHii 

Mxax, Ha ocHOBaHHH cxaaaHHoro HaM cxajio hcho, Kaxoro poaa npoMexcyxxH 
BpeMeHH Mexcsy CH3HrHBMH Mbl AOJIXCHbl 6paxb npH HCCJieAOBaHHH aaXMCHHH. 
A Hxodhi nocne onpeaejieHHH cpeflHero bpcmchh axHx CHaHraii h BbiqHCJieHHB 
ana HHX nojioxccHHH Jlynu (bhahmux ana HOBoayHHH h hcxhhhbix ana 
nojiHOJiyHHH) Jierxo moxcho 6buio onpefleaaxb no [H3BecxH0My] paccxoaHHro 
JlyHbi no uiHpoxe aaa Bcex CHanraH, xoxopue Moryx conpoBoxyjaxbca 
saxMeHHaMH, xaxxce BejiHHHHbi h npOfloaxcHxeabHocxH aaxMCHHH, mh npHXO- 
xoBHJiH xa6aHi;H: abo ana coaneqHux aaxMeHHii h abc ana ayHHHx, xax ;iaa 
HaH6oabuiero, xax h ana HaHMeHbmero paccxoaHua JlyHH, npe^nonaraa, nxo 
npHpaipeHHe BenHHHH aaxMCHHH [Mcxmy nocneflOBaxe;ibHHMH ananenHaMH 
apryMCHxa b xadanae] 6yflex onpefleaaxbca a i/\2 nacxax aaxcMHaeMoro flHaMexpa 
o6ohx CBexHji^*. 

nepsyK) xa6aHay coanenHux aaxMeHHii, xoxopaa coaepxcHx npeAcan 
aaxMCHHH ana HaH6oabmero paccxoaHHa Jlynu, mh cocxaBnaH b 25 cxpoxax a 
4 cxoa6nax. Pla hhx ABa nepanx coaepxcax BnauMHe nojioxcenna Jlynn no 
uiHpoxe Ha HaxaoHHoit op6Hxe ana xaxcaoro h 3 aaxcMHCHHH. /leHCxBHxeabHO, 
xax xax ^HaMexp Coanua paBHaexca 31;20 mecxHaecaxon rpaayca, a anaMexp 
JlyHH B HaH6oabuieM paccxoaHHH, coraacHo noxaaaHHOMy, paBHaexca xoh ace 
caMOH 31;20 mecxHaecaxoH^^, xo BcaeacxBHe axoro nepsoe xacanne c CoanueM 
6yaex xoraa, xoraa BHAHMHii uenxp Jlynn 6yaex oxcxoaxb ox coanenHoro u,eHxpa 
Ha 31;20 mecxHaecaxyio no 6oabmoMy xpyry, npoxoaameMy nepea 3xh u.eHxpH, 
a ox yaaa — na 6 rpaaycoB no naxaoHHon op6Hxe [na paccxoaHHH, 
BHHHcaaeMOM] h3 npHBeacHHoro BHme oxHouieHHa 11;30 x IloaxoMy b 

nepBHx cxpoxax axHx cxoa6uoB mh noMecxHan 84 rpaayca ana nepBoro cxoa6u,a 
H 276 ana Bxoporo, b nocaeflHHx ace cxpoxax ana nepBoro onaxb 96, a ana 
Bxoporo 264. M xax xax V 12 nacxH coaneMHoro anaMexpa na naxaoHHoii op6Hxe 
ccKJXBexcxByxyr npH6aH3HxeabHo 0;30 rpaaycoB^*, xo b 3xhx flByx cxoa6aax mh 
6yaeM npOH3BoaHXb yBeanncHHe h yMCHbrnenne nepea ynoManyxoe nncao 
uiecxHflecaxHx, naannaa ox xpaHHHx cxpox no nanpaBaennio x cpeaHHM. B 
cpeflHHx ace cxpoxax mh noMecxHM 90 h 270 rpaaycoB. TpexHH cxoa6ea 6yaex 
coaepacaxb BeannHHH saxeMHenna, npHneM b xpaiiHHx cxpoxax 6yayx noMeipeHH 
cooxBexcxByKjmHe xacaHHX) 0;0, a b caeayioinHx — h3 pacnexa o^hh naaeu, 
Ha 1/12 nacxb anaMexpa, npnqeM BospacxaHHe naex nepea o^hh naaeu, ao 
cpeaneH cxpoxH, na xoxopyx) nonaaex qHcao 12 naabuea’^. HexBcpxHii cxoa6eu 
6yaex coaepacaxb noaynaromHeca noaoaceHHa uenxpa Jlynn aaa xaacaoii 4)a3H 
aaxMCHHa 6e3 ynexa UBHaceHHH Coanua bo Bpena aaxMenna h npnpan^eHHa 
napaaaaxcoB Jlynn^^. 

Bxopyx) xa6aHuy coanenHHx aaxMOHHH, coaepacaiuyro rpannun aaxMennn 
aaa HaHMeHbmero paccxoaHHH JlyHH, mh cocxhbhm xax ace, xax h nepayro, 
HO xoabxo h3 27 cxpox H 4 cxoaOuoB, xax xax b naHMenbrneM paccxoaHHH 
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JlyHH ee pa^Hyc corjiacHO flOKasaHHOMy 6yaeT paBHHTbCH 17;40 xaKHM •lacTHM^'*, 
xaKHx B paflHyce CojiHita HMeerca 15;40. Koraa Jlyna HaaHeT xacaTbca CojiHita, 
TO ee BHflHMHH ueHTp 6yaeT orcroaTb ot cojiHeaHoro onaTb Ha 33;20 
niecTHflecHTbix, a or yajiOB no HaicjiOHHOH op6HTe — Ha 6;24 rpaaycoB^^. B 
xpaHHHx CTpoxax HaxoflHTCH HHcna BHAHMoro apryMeHTa ranpoTH 83;36 h 
276;24, a Taxxe 96;24 h 263;36. CpesHaa xe cxpoxa b CTOJiOue ansi na^bueB 
Oysex coflepxaxb 12 najibueB h erne Vs oahoto naAbua BCAeACXBHe AHHennoH 
OKCXpanOAHItHH BeAHHHHbl paSHOCTH [AHAMexpOB COAHUA H JlyHH ]. 3Ta 
BeAHHHHa OyAex xaKxe npeACxaBAaxb noAHoe aaxMeHHe^^. 

^03 KaxCAyiO H3 AyHHHX xaOAHU MH COCraBHM H3 45 CTpOK H 5 ctoa6uob h b 
nepBOH noMecTHM ancAa A^a apryMenra oihpoth b npeAnoAOxcHHH, hto Jlyna 
HaxoAHTca Ha naHOoAbineM paccxoaHHH. Tax xax corAacHO AOxaaaHHOMy paAHyc 
JlyHH B HaHOoAbineM paccxoaHHH paaen 15; 40 niecxHAecaxHM^^, a paAHyc 
xeHH — 40;44 rpaAycaM, xax uxo b nanaAe xacanna JlyHH c xeHbX) ee uenxp 
6yAex oxcxoaxb ox uenxpa xenn na 56;24 niecxHAecaxHx no OoAbmoMy xpyry, 
npoxoAHmeMy nepea o6a uenxpa, a ox yaaoB — na 10;48 rpaAycoB no HaxAOHHoU 
opOnxe^®, xo b nepanx cxpcBcax mh nocxaaHM HHcna 79; 12 h 280;48, a b 
nocAeAHHx — 100;48 h 259; 12. Ha tom *e ocHOBaHHH, intt h Bhone, yseAHHenHe 
H yMeHbnieHHe OyACM npoH3BOAHXb nepea 30 niecxHAecaxHx, cooxBexcxByionpix 
V\2 HacxH AyHHoro AHAMexpa. 

Bo BxopoH xaOAHue mh noMecxHM hhcaa ajih [apryMeHxa ] ranpoxH b 
npeAnoAOxceHHH HaHMeHbmero paccxoaHHa JlyHH, na xoto{>om cotaacho 
AO xaaaHHOMy ee paAHyc paBHaexca 17;40 niecxHAecaxHM, a paAHyc xenn — 
^03 45;56^’. TaxHM oOpaaoM, xoxAa Jlyna HAMHex xacaxbca xenn, ee uenxp 6yAex 
oxcxoaxb ox uenxpa xenn xax*e na 1;3,36 rpaAyc h ox yaAOB — na 12; 12 
rpaAycoB no naxAOHHoft op6Hxe*®. BcAeACXBHe axoro, noMecxHB b nepanx 
cxpoxax HHCAA 77;48 h 282; 12, a b nocAeAHHx — 102; 12 h 257;48, 6yAeM 
npoH3BOAHXb yaeAHHeHHe h yMenbrnenne nepea 34 mecxHAecaxHx, cooxbcxcx- 
ayioniHX i/i2 aacxH AyHHoro AHaMeTpa*^ TpexbH *e cxoa6uh an^ naAbuea [b 
xaxAOH AyHHOH xaOAHue] 6yAyx cocxaBAenn xax xe, xax h b coAnenHHX 
[xaOAHuax pabhhm oOpaaoM h CAeAyiomne cxoa6uh, coAepxanxHe noAOxenna 
JlyHH ansi KaxAoii (]}a3H aaxMenHa: [qexBepxHH cxoAOeu] ann norpyxenna b 
xeHb H ansi BHxoAa na nee, [naxHii] aab hoaobhhh apeMenn npeOnaanHa b 
noAHOM aaxeMHeHHH*^, 

ynoManyxHe noAOxenna JlyHH aah xaxAOH (|>a3H aaxeneHHa mh bhhhcahah 
reoMexpHnecxH, 6epa npn pacnexax haocxocxh h npaMHe, nocxoAbxy Ayrn 
xaxoH BeAHHHHH HeHyBCXBHxeAbHO oxAHuaioxca ox npaMHx, a xaxxe nocxoAbxy 
ABHxeHHe JlyHH no opOnxe nnaeM cyn^ecxBOHHHM ne oxAHnaexca, ecAH mh 
6yAeM OTHocHTb ero x xpyry, npoxoAan^eMy nepea cepeAHHH aoAHaxaAbnnx 
co3Be3AHH. riycxb HHxxo He npeAHOAaraex, nxo mh ne 3HaeM, noneMy, BOoOn^e 
roBopa, noAynaexca cyniecxaennaa paannua npn paccMoxpeHHH ABHxenHa Jlynn 
504 no AOAroxe, ecAH 6paxb Ayrn haxaohhoh op6hxh bmocxo Ayr xpyra nepea 
cepeAHHH anaxoB, a xaxxe axo BpeMena cnanniH ne 6yAyx b tohhocxh xenn 
xe caMHMH, axo Bpenena cpeAHeii 4>a3H aaxMenHH*^. 

Ecah mh ox y3Aa A [pnc. 6.2] oxaoxhm abo paBHHe Ayrn, AB h AT, 
ynoManyxHX xpyroB h, npoBOAS coeAHHHxeAbnyK) npaMyx) BF, onycxHM h3 
B nepneHAHxyAap BA na AT, xo cpaay xe cxanex acHO, axo ecAH npeAnoAOXHXb 
Jlyny [naxoAanieHca ] b B h bmccxo AA noAbaoBaxbca Ayroii AT xpyra aepea 
cepeAHHH anaxoB, xax xax ABHxenna no nocAeAHeny onpeAeAaioxca npn noMoniH 
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Pmc. 6.2 


Kpyra, npoxoflamero uepea nojiiocH aoflHaKa, to nojiy^aHamaHCH BCJieaCTBHe 
HaKjiOHeHHH jiyHHOH opiSHTH pasHHua 6yaeT paBHa FA. flajiee, ecjiH mh 
BOo6pa3HM B B ueHTp CojIHIta*^ HJIH TCHH, to BCJieflCTBHC HeaHaHHTejIbHOCTH 
pasHHitH Mcxmy KpyraMH BpoMa chshthh nojiyuHTca, Koraa Jlyna flOHAcr ao 
r, a cpcflHaa — Kor^a OHa 6yfleT b A (onaTb 

BCJieflCTBHC TOro, MTO BpeMBHa CpeflHCH 4)a3bl 3aTMeHHH 
onpeflCJiaKyrca no apyry, npoxoflamOMy aepe3 nojirocw 
.ryHHOH op6HThi). H BpeMa cH3HrHH 6yfleT OTjinaaTbca 
OT cpeflHeii 4>a3bi 3 aTMeHHa na ayry FA. 

npHanna Toro, mto mh ne yanTHBaoM oth ayrn 505 
B BHMHCJieHHax njisi OTflejibHHX cayaaeB, aaiunonaerca 

B TOM, aTO 3TH pa3HOCTH MBJIH H HeayBCTBHTejIbHH, 
xora 6bLno 6h neyMHo BOo6nxe ne anaTb aero-HH6yflb 

B 3T0M pOflC. EoiH XC MH paflH npOCTOTH MCTOflOB 

6yaeM coaHaT&TbHO npenedperaTb tcm, mto moxcho oiiSpocHTb h b npeano/ro- 
xcennax, h b cbmhx Ha6jiiOfleHHax, to BoieacTBne aocrnrHyTon npocroTH aro 
6yfleT npoH3BOflHTb 6ojibmee BneaaTjieHne nojieaHocTH h BMecre c tom b 
Ha6jiK>seHHHx aBjieHHax min cobcom ne aacT HUKaxon norpemHOCTH, hjih aacT 
caMyio HeanaHHTeabHyio. Tax bot, aaa ay™, cooTBeTCByionxen FA, mh nanuin, 
aTo ona b o6r[ieM ne npcBocxoaHT 0;5 rpaaycoB. 3to moxho noxaaaTb npn 
noMomH TOH *e caMoft tcopcmh, na ocnoBannH xoTopoft mh BHancaaeM paannaH 
Mexay ayrann paBHoaencTBenHoro xpyra h npoxoaniaero aepea cepeaHHH 
anaxoB, ecan ohh onpeaeaaiOTca xpyraMH, npoxoaniaHMH aepea noarocH 
paBHoaencTBCHHOro Kpyra*^. B cayaae aaTMCHHii ara paanocrb [cooTBeTCTByio- 
niaa ayre FA] ne npeanmaer 2 raecTnaecaTHx rpaayca, Tax xax ecan ay™ 

AB H AF paBHaK)Tca 12 rpaaycaM (h6o npHMepno Taxoli BeanaHHH aocTHraxsT 
nepeMemenna Jlynn bo Bpena aaTMennft), to BA 6yaeT paBHa npH6aH3HTeabHO 
1, a BcaeacTBHC aroro ayra AA 6yaeT paBHa npH6aH3HTeabHO 11;58 TaxHM *e 
eaHHHitaM, a paanocTb FA noayaacTca paBHoft 2 mecTHaecaTHM, hto ne 
cocTaBaaeT aa*e ^16 aoaH paBHoaencTBCHHoro aaca*^. floBoaHTb *e Toanocrb so6 
ao TaxHx npeaeaoB npHanaHo cxopee aK)6HTeaK) nycroH 
caaBH, a ne hcthhh. BcaeacTBHe aroro ynoManyTHe 
noaoxccHHa JlyHH npn aaTOMHeHHH mh BHHHcaaan Tax, xax 
6yaTO He 6Hao hhxhxoh uyBCTBHTeabHOH paannuH Meacay 
yxaaaHHHMH xpyraMH. CooTBCTCTByiomee BHHHCaeHHe npo- 
H3BoaHaocb, xax MH noxaaccM na oanoM wat/i asyx npHMepax, 
cjieayK)niHM o6pa30M. 

riyCTb A [pHc. 6.3] 6yaeT hchtpom Co.aHita** vum tohh, 
a BMCCTO ayHHOH op6hth mh BoabMOM npaMyio BFA. 
ripeanojioacHM, hto b momcht nanajia xacanna c CojiHiteM 
Pmc. 6.3 jmjj jeHbK) ueHTp JlyHH 6yaeT b B, xoraa ona 6yaeT 

npH6jiH3KaTbca, h b A, xoraa ona 6yaeT yaaaaTbca. IlpoBeaa coeaHHHTCJibHHe 
npaMHe AB h AA, onycTHM h3 A na BA nepnenaHxyaap AF. 

Koraa ueHTp Jlynn aonaer ao F, 6yaeT HMerb Mecro cepeaHna aaTMeHHa, 

H HaH6ojibmee aaTeMnenHe. 3to acHo h3 toto, hto AB paana AA, a BCJieaCTBHe 
aroro nepeMemenHe BF paano FA, a Taxxe h3 toto, hto AF 6yaeT HaHMenbraen 
H3 Bcex npaMHx, coeaHHaK)niHx aaa ucHTpa na npaMoii BA. 5cho Taxxce, 

HTO xaxcaaa h3 AB h AA cx)aepxHT BMecre aaarne paaHycH Jlynn h CojiHita 
HaH TeHH H HTO AF 6yaeT MeHbme xaxaon h3 othx npaMHx na aeaHHHHy 
aareMHeHHOH aacTH aarMesaionteroca aHanerpa. 
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Ecjih Bce 3T0 xaK, TO BoabMOM jtflu npHMepa aaxeMHeHHe b 3 naabua h 
npeanojioxHM CHauajia, mxo A 6yaeT ucHxpoM CojiHita. CjieaOBaxejibHO, npa 
HaH6ojibmeM paccxoHHHH Jlynw AB 6yaeT paBHa 31;20 inecxHflecHxoH*^, a ee 
KBaflpax — 981 ;47, AT xe 6yaex paana 23;30 raecxHaecHXbiM, h6o OHa MeHbme 
AB Ha 3^12 cojiHeHHoro sHaMexpa, x.e. Ha 7;50 mecxHsecHXbix, a ee KBaapax 
6yflex paseH 552; 15. Thkhm odpaaoM, KBaApax na BE 6yAex paaen 429;32, a 
caMa BF no fljiHHe — npH6jiHaHxeAbHo 20;43 niecxHaecHXbiM, nxo mh h 
noMemaeM a nepaoH xa6jiHite cojiHenHux aaxMeHHii phaom c 3 najibitaMH a 
nexaeproM cxoji6ue. IlpH HaHMeHbiueM paccxosHHH JlyHH AB 6yAex paana 33;20 
niecxHaecHXbiM^, ee xBaapax 1111;7, AT paaaa 25;30 mecxHaecflXbiM, a ee 
KBaapax — 650; 15. nojiynaioniHHCH b ocxaxKe XBaapax BF Oysex paacH 460;52 
uiecxHflecHXbiM, h, cjieaoBaxejibHO, caMa BF no aaHHe — 21;28 mecxHAecHxoH, 
Hxo MH H noMemaeM bo axopoH xaOnHue cojihohhhx aaxMeHHH jjjin 3 najibitea 
a qexaepxOM cxoji6ite. 

SaxeM npeanojioxHM, nxo A Oyaex uenxpoM xchh, a aaxeMHenHe xaxxe 
paaHO 1/4 nacxH jiynnoro AHaMexpa. CAeAoaaxeAbHO, b HaH6oAbnieM paccxosHHH 
JlyHH AB 6yAex paana 56;24 mecxHAecaxHM^‘, a ee XBaApax — 3180;58; xoraa 

508 AF 6yAex paBHaxbca 48;34 niecxHAecaxHM, h6o ona MeHbuie AB Ha 1/4 nacxb 
AyHHOro AHaMCxpa, x.e. nns HaH6oAbniero paccxoAHHa na 7;50 raecxHAecHXHX, 
a ee XBaApax paBHaexcH 2358; 43 niecxHAecaxHM. TaxHM o6pa30M, jvisi xBaApaxa 
BF ocxanexcH 822;15, a cana BF no AJMHe 6yAex paana 28;4i xaxHM xe 
mecxHAecHXHM. 3xo mh h nocxaBHM b nepsoii h3 Aynnnx xa6AHu na Mecxe, 
cooxBexcxByromeM 3 naAbuaM b HexBepxoM cxoA6ue; ohh AaAyx nepeMemenne 
JlyHH BO BpeMH norpyxeHHH b xena, Koxopoe 6yAex npH6AH3HxeAbHo takhm 
xe H npH BHxoxAOHHH H3 xoHH. B HaHMeHbmeM paccxoflHHH AB OyAex paana 
63;36 mecxHAecHXHM^^, a ee KaaApax — 4044;58, h AF oxaxexca paanoil 
54;46 xaxHM xe mecxHAecHXHM. fleftcxanxeAbHo, 8;50 mecxHAecaxHX paaHHiiH 
npeACxaBAHiox 1/4 Aynnoro AHanexpa b HaHMeHbuieM paccxoHHHH, h hx xaaApax 
6yAex 2999;23. TaKHM oOpaaoM, AJia KaaApaxa BF ocxaexca 1045;35, a cana 
BF 6yAex no AJinne paanaxhca 32;20 niecxHAecaxHM, 

Hxo MH xoHHo xaK xe nocxaBHM B Mecxe, cooxaer- 
cxayionieM 3 naAbijaM b nexaeproM cxonOue axopoH 
H3 AyHHHX xaOAHp. 

Tenepb AJia [cAynaa] AyHHHx aaxMeHHH, KoxAa 
Jlyaa npe6HBaex b xenn SeMAH onpeACAennoe ape- 
Ma^^, B03bMeM B xoHKe A [pHc. 6.4] ueHxp xeHH, a 
BMeCXO AyrH HaXAOHHOH OP6 hXH JlyHH B03bMeM 

509 npaMyio BFAEZ. FlpeAncuioxHM, mxo xoaxa B 6yAex 
MecxoM peHxpa Jlynn, koxah ona npn cBoeM npH- 
6AHxeHHH Hannex xacaxbca H3BHe xeHH, a F — Mecxo 
peHxpa JlyHH, koxah nocAeAHaa, aaxMHBmHCb hoaho- 
cxbK), 6yAex xacaxbca xpyra xenH HanyxpH. Toaxa E 6yAex mccxom peHxpa 
JlyHH, KOXAa ona npH cBoeM yAaAenHH Haanex xacaxbca xeHH H3HyxpH, a Z 
6yAex MecxoM peHxpa JlyHH, xoraa ona npH cboom bhxoac b nocAeAHHH pa3 
H3BHe KOCHexca xcHH. Onaxb onycxHM h 3 A Ha BZ nepneHAHxyAap AA. Ecah 
MH npeanoAoxHM, nxo BHnoAHaexca Bce xo, nxo 6hao AOKaaaHO anme, xo 
6yAex acHO, nxo xaxAaa h3 npaMHx AF h AE 6yAex npeACxaBAaxb pa3HOCXb 
paAHycoB xeHH h Jlynn, xax nxo nepeMemenne FA Oyaex pasHaxbca AE, h 

7 K. IlTOJieMeft 
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Kaxfloe H3 HHx 6yfleT coaepxaxb nojiosHHy bpcmchh npe6biBaHHH JlyHH b tchh, 
npHucM ocraroK BF 6yfleT cooTBercTBOBaTb norpyxcHHK), a EZ — Bbixoay [h3 

TCHH ]. 

IlpeflnoJioxHM xenepb [HanpHMep], uxo 3axeMHeHHe cooxBCxcxByex 15 
na^ibuaM JlyHH, x.e, [HMeex mbcxo cHxyauHH] xoraa ucHxp Jlynn [b momchx 5 io 
cpeflHeH 4)a3H] 6 yaex BHyxpH rpaHHu odjiacxH 3axeMHeHHH na I 1/4 jiyHHHH 
flHaMexp^'*, x.e. xoraa AA 6 yaex MeHbme Ka}i;aoii h3 AB h AZ na ynoMHHyxHH 
1 1/4 /ryHHHH flHaMexp h Menbine KaxcaoH h3 AT h AE na 1/4 ayHHoro aHaiwexpa. 
CjieaoBaxejibHO, ecjiH Jlyna HaxoflHxca Ha HaH6ojibnieM paccxoHHHH, xo AB 
6yaex paBHa ynoMHHyxHM 56;24 inecxHaecaxHM^^, a ee XBaapax — 3180;58, 

H AT 6yaex paana 25; 4 mecxHaecaxHM, h6o aHamexp JlyHH b HaH6ojibraeM 
paccxoHHHH cocxaBjiaex 31;20 mecxHaecaxyio, a ee xaaapax — 628;20 
mecxHaecaxHM. Tohho xax ace AA 6yaex paana 17;14 mec^XHaecaxHM, a ee 
KBaapax — 296;59. TaxHM odpaaoM, a-a« xaaapaxa Ha BA ocxanexca 2883;59, 

H cana ona no aJiHHe 6yaex pasnaxaca 53;42 niecxHaecaxHM; a-aa XBaapaxa 
ace FA cxrraHexca 331;21, h cama ona no aJiHHe 6yaex paana 18;12 
niecxHaecaxHM, a paanocxb BF paana 35;30 xaxHM xe uiecrrHaecaxHM. Tenepb 
aaa HHona 15 najibucB nepBOH xa6aHaH aynnnx aaxMOHHH b qexaepxoM (Moa6ue 
MH noMCCxHM HHCjio 35;30 mecxHaecaxHX norpyxenna, xoxopne 6yayx xaxxe 
paBHH H niecxHaecaxHM BHxoaa, a b naxoM wi» noaoBHHH npoacviXHxeabHOCxH 
npe6HBaHHa b xohh — 18;12 mecxHaecaxHx. Ecan xe Jlyna naxoaHxca na 511 
HaHMeHbmeM paccxoaHHH, xo AB 6yaeT onaxb pasna BHmeynoMaByxHM 63;36 
mecxHaecaxHM^^, KBaapax na neft — 4044;58, h AF paana 28;16 xaicHM xe 
niecxHaecaxHM (h6o anaMCxp JlyHH na HaHMeHbmeM paccxoaHHH paBHaexca, Kax 
noKaaano, 35;20 mecnwecaxHM), h ee KBaapax — 799;0; xohho xax xe AA 
6yaex paBHa 19;26^, a ee KBaapax — 377;39. CaeaoBaxeabHo, aJiH KBaapaxa na 
BA cxTraHexca 3667; 19, h caMa BA 6yaex pama no aJiHHe 60;34 xaicHM xe 
raecxHaecaxHM; aaa KBaapaxa na FA ocxaHerca 421 ;21, a aanna ee 6yaex paBHa 
20;32 mecxHaecaxHM, paanocib xe BF paana 40;2 mecxnaecaxHM. TaicHM o6pa30M, 

BO Bxopoii xa6aHHe aynnux aaxMenHH aaa ancjia 15 naabueB, mh noMecxHM b 
nexBepxoM cxoji6He aaa noipyxeHHH 40;2 mecxHaecaxHx, KOxopHe xaxxe 6yayx 
cooxBexcxBOBaxb h BHxoay [h3 xeHH], a B naxoM cxoji6ae aaa noaoBHHH 
npe6HBaHHa [b ncvniOH (jjaae] — 20;32 raecxnaecaxHx. 

Mxo6h aaa nonoxennii JlyHH na anHuHKae b HaH6onbmHx h naHMeHbmHx 
paccxoaHHax HMexb b toxobhocxh ccxwBexcxByiomHe aoaH noanoii paanocxH, 
BHpaxeHHHe b mecxnaecaxHx, mh npncoeaHHHM k npHBeaenHHM xa6jiHitaM 512 
erne oany He6ojibrayK) xa6jiHuy, coaepxamyio HHCJiOBHe aeaHHHHH aaa 
noaoxeHHH Jlynn na anHiuixae h cooxBexcxByromHe xaxaoMy mecrnaecaxHe 
aOJIH BHaHMHX pa3HOCXeH H3 OepBHX H BXOpHX Xa6aHU aaXMeHHH. ^HCJia 3XHX 
mecxHaecaxHx, noayneHHHe no npHaeaennoik BHme napaaaaxxHnecKOH xa6aHue 
JlyHH, noMemcHH b ceabMOM cxoa6ue; npeanojiaraexca, nxo anHitHxa bo BpeMa 
CH3HrHeB naxoaHxca b anoree axcueHxpa^®. 

Tax xax 66jibmaa nacxb npeacxaaaxejieii no aaxMennaM H3Mepaiox BeaHHHHy 
aaxeMHOHHa ne no anaMexpaM ancxoB, ho b ueaoM no BnaHMHM hx njiomaaaM, 
cpaBHHBaa BHaHMyro h neBnaHMyio nacxH CBOxnaa, mh ao6aBHaH k BHmeyno- 
ManyxHM eme He6ojibmyK) xa6aHuy b 12 cxpox h 3 cxoji6ua. B nepBOM h3 
HHX MH pa3MecxHaH 12 naabHOB xax, nxo xaxaHH naaeit cooxBexcxByex 1/12 
nacxH aHanexpa xaxaoro h3 CBexna, xax h b cbmhx xa6aHuax aaxMOHHH; b 
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cjieayiomHx xe CT0Ji6aax mh noMecriuiH cooTBcrcTByiomHe hm flBeHafluaxHe 
qacTH noJiHHx luiomaflen — bo btopom ana CojiHua, a b xperbeM axis JlyHw. 
Mh BHaHCJIHJIH 3TH flo6aBKH TOJIbKO fljia TCX BOJIHaHH, KOTOpHe HOJiyaaiOTCH 
B cpeflHeM paccTOHHHH JlyHH, Tax xax ftna xaxHx HcaHaaHTejibHHx yBejiHaeHHH 
H yMeHbineHHH aHaMcrpa nojiyMaerca Bceraa npH6jiH3HTejibHo oaho h to xe 
cooTHomcHHe. B KaaecTBe OTHomcHHa oxpyxHocTH x flHaMexpy mh B3a;iH 
BejiHaHHy 3;8,30 x 1, nocxojibxy oxa 

BOJIHaHHa HaXOflHXCH npH6jIH3Hxe;ibHO B 
npoMCxyxxe Mexjiy oxHoraeHHaMH 31/7 h 
31(V'71, xoxopHMH fljia HaadojibineH npocx- 
oxH nojib30BajiCH ApxHMea^^. 1 

Ilycxb CHaaajia axis cojiHeuHHx 3a- 
TMCHHii ABFA [pnc. 6.5] 6yflex npeacxaB- 
jiaxb co.nHe'iHHii hhcx c ucHxpoM b E, a 
AZTH — cooxBexcxByximHH cpeaHCMy pac- 

CXOaHHK) flHCX JlyHH C ueHXpOM B 0, 

nepecexaiomHH oxpyxHOCxb cojiHCMHoro aHCxa b xoaxax A h F. OpoBefla 
coeflHHHxejibHyx) npaMyx) BE0H, npeanojioxHM, axo aaxMHjiacb V 4 aacxb 
co.;iHeHHoro flHaMCxpa, xax hxo jmnHa ZA paBHaexca 3 xaxHM nacxaM, xaxHx 
B jtHaMexpe BA coflepxHxca 12, a b junaMexpe ZH JlyHH — npH6;iH3Hxe.xbHo 



514 12;20 xaxHX xe Hacxeii, cowacHO oxHoracHHio 15;40 x 16;40*®®; BCJieacxBHe 
SToro E0 oxaxexca paBHofl 9;10 xaxHM xe aacxaM^^^ C.;ieAOBaxe.xbHo, cor^acHo 
oxHomeHHK) 1 X 3;8,30 mh noAyHHM oxpyxHocxH co.;iHeHHoro ancxa 37;42 
nacxeii, a .raynnoro — 38;46 xaxHx xe Macrefi. Tohho xax xe, nocxoAbxy 
paflHyc, noMHOxeHHHii na oxpyxHOCxb, aaex yaBoennyK) iMOmaab xpyra, mh 
noAyHHM AAa luiomaan co.rtHeHHoro gncxa 113;6, a ajia Aynnoro — 119;32 
xaxHx xe Hacxefl. 

VcxaHOBHB 3X0, nocxaBHM aaaany onpeaeAHXb, xaxyio BeaHHHHy HMeex 
orpaHHHeHHaa jihhhch AAFZ HAon^aAb, ecjiH bck) aaomaAb cojiHeanoro A^cxa 
6yAeM cHHxaxb pabhoh 12. 

npoBCACM cocAHHHxejibHHe HpaMHC AE H A0, aaxeM FE h F0 h eme 
nepneHAHxyjiap AKF. 

Ecjih npaMaa E0 paana 9;10 uacxaM, xaxHx b AE h EF npeAno/raraexca 6, 
a B A0 H 0F — no 6; 10, h yroji npH K npaMoii, xo, paaA&iiHB na E0 
pa3Hocxb XBaAPaxoB na A0 h AE, x.e. 2;2, no.7iyHHM paaHOCXb MexAy EK h 
K 0, paBHyio 131/3 mecxHAecaxHM*®^. TaxHM o6pa30M, EK no/ryaaexca paBHOH 
4;28, a K0 — 4;42 xaxHM xe uacxaM. BcjieACXBHe axoro xaxAaa h3 AK h 
KF, h6o ohh paBHH, 6yAex npH6jiH3Hxe;ibHO paBHaxbca 4 xaxHM xe nacxHM. 

515 Jlajiee 6yAeM HMexb, axo njioiAaAb tpeyixwbHHxa AEF paBHaexca 17;52, a 
xpeyro/fbHHxa A0F — 18;48. SaxcM, nocxonbxy BA paaen 12 nacxaM, a 
ZH — xaxHM xe 12;20, xo AF nojiyanxca paBHoU 8 aacxaM. Ecjih xe AHaMCxp 
BA npHHaxb 3a 120, xo b AF xaxHx aacxeH 6yAex 80, eaiH xe 3a 120 npHHaxb 
AHaMCxp 2M, xo B AF 6yAex 77;50 xaxHx aacTeii. C/reAOBaxejibHo, h 3 
cooTBexcxByioniHx hm Ayr AAF OyAex paana 83;37 rpaAycan, xaxHx b 
oxpyxHOCxH ABFA coAepxHxca 360, a AZF — 80;52 rpaAycaM, xaxHx b 
oxpyxHocxH AZFH 6yAex 360. TaxHM oOpaaoM, nocxoabxy y oxpyxHocxeii x 
AyraM 6yAex xaxoe xe oxHomenne, xax y njiomaAeii xpyroB x nAOiAaASM 
cexxopoB Ha 3xhx Ayrax, mh nonyanjiH, hxo njiomaAb cexxopa AEFA paana 
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26; 16 qacTHM, khkhx b xpyre ABrA no aoKaaaHHOMy HMeerca 113;6, a njiomaflb 
cexTopa A©rZ pasna 26;51 TaKHM xe nacTHM, rax xax njiomaflb xpyra 
AZrH paBHHjiacb 119;32 xaKHM nacTSM. Ho 6buio aoKasano, mto arfoma^b 
xpeyro/fbHHKa AEF paana 17;52 xaxHM xe nacxHM, a axomaflb A0r — 18;48; 
cjieflOBaxejibHO, nojiy^aioinaHcsi npn BbiHHxanHH njiomaab cemeHxa AAFK 6yflex 
y nac 8; 24, a njiomaflb AZTK — 8; 3. SnanHx, bch njioinaflb, orpaHnneHnaH 
jiHHHeH AZrA, 6yflex paana 16;27 naoxain, Kaxnx b njioinaan xpyra ABFA 
npeanojiarajiocb 113;6. TaxHM o6pa30M, eoin njionxaab cojinenHoro ancxa 
npHHsixb aa 12, xo b aaxMHBineHca naoxH hx 6yaex npH6jiH3HxejibHo IV 2 V 4 , 516 
Hxo MH H noMecxHM B ynoMHHyxyio xadjinny b cxpoxe ajih 3 na^ibitea ao 
BxopoM cxoji6ite. 

Tenepb ajis jiynnax aaxMeHHH npeAnojioxHM, hxo na xom xe ^lepxexe 
[pnc. 6.5] ABFA 6yflex ahck Jlynu, a AZFH — xpyr xenn a cpeaneM 
paccxoHHHH, H nycxb xo*iho xax xe aaxMHxca V 4 .Jiynnoro anaMexpa. TaxHM 
o6pa30M, ecjiH anaMcxp BA pasen 12, xo aaxMHBuiascH nacxb ZA 6yaex paBna 
3. riycxb flnaMexp ZH xchh no oxhouichhio 1 k 2;36 6yaex paaen 31; 12 xaxHM 
xe wacxsiM. Bcneflcxane axoro EK0 nojiynHxcH paanoH 18;36. CjieaoBaxe.abHO, 
nepHMexp jiynnoro ancxa 6yflex 37;42, a nepninexp xenn — 98; 1; njion^Ab 
.nyHHoro ancxa 6yaex 113;6, a nnou^ajib xenn — 764;32. Tax xax h b oxom 
cjiynae, ecjin npsiMasi E0 paana 18;36*®^ h xaxAaa h 3 AE n EF npeano;iaraexcH 
coaepxauiefl 6 xaxnx xe «acxeli, a xaxaaa h3 A0 h 0F — no 15;36, xo 
xoMHO xax xe, paaaejiHB na E0 paanocxb xBaapaxoa 0A h AE, no.;iyHHM 
paanocxb EK h K0, paanyx) 11;8 xaxHM xe qacxHM*®'*. TaxHM o6pa30M, sn 
EK nojiyaaexcH paaHofl 3;44, a K0 — 14;52 h BC.;ieacxBHe axoro xax^iaa h3 
AK H KF 6yaex paana 4; 42. B cooxaeTCxann c axHM no.;iynHM njion^ajib 
xpeyro/ibHMxa AEF paanon 17;33, a A0F — 69;52 xaxHM xe nacxaM. SaxeM, 
ec;iH flnaMexp BA paaen 12, a ZH — 31;12, xo AF no.;iynHxcH paanon 9;24 
xaxHM xe nacxaM; ecnn xe flnaMexp BA paaen 120, xo AF Oyaer paanaxbca 
94, a ecjiH anaMexp ZH paaen 120, xo AF 6yaex HMexb 36;9 xaxnx nacxen. 
C.xeaoBaxe.xbno, na cooxaexcxayiomHx eii ayr AAF Oyaex paanaxbca 103;8 
rpaaycaM, xaxnx a oxpyxnocxn ABFA coaepxnxca 360, a AZF — 35;4 
rpaaycaM, xaxnx 360 6yaex a oxpyxnocxn AZFH. TaxnM oOpaaoM, acaeacxBne 
naaoxennoro auuie naoinaab cexxopa AEFA PoaynnM paanon 32;24 xaxnm 
nacxaM, xaxnx a xpyre ABFA corjiacno noxaaannoMy Oiaao 113;6, a njiomaab sis 
cexxopa AF0Z 6yaex paana 74;28 xaxnm xe nacxaM, xax xax njion^aab xpyra 
AZFH paBHnjiacb 764;32 xaxnM xe nacxHM. Ho 6u}io aoxaaano, nxo njiomaab 
xpeyroabHnxa AEF paannaacb 17;33 xaxHM xe nacxHM, a nJIO^^aab A0F — 
xaxnM xe 69;52; anannx, nojiynaion^ancH a ocxaxxe njiomaab cerMenxa 
AAFK 6yaex y nac 14;51, a naontaan AZFK — 4;36. CaeaoBaxeabno, bch 
naomaab, orpaHnnennaa ayraMn AZ, FA, 6yaex paana 19;27 nacxHM, xaxnx 
a xpyre ABFA npeanoaaraaocb 113;6. TaxnM oOpaaoM, ecan naon^aab aynnoro 
ancxa paana 12, xo coaepxan^aaca a aaxMnameMca cerMenxe ee nacxb 6yaex 
npnOananxeabHO 21/15, nxo mh h nocxaanM a xoii xe xa6anite b cxpoxe njis 
3 naabueB b xpexbeM cxoa6ne, oxnocanxeMca x Jlyne. H pacnoaoxenne axnx 
xa6anit 6yaex xaxnM 
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8. Ta6;nm,H sarMCHHii 


CojiHeHiiue 3aTMeHH» 


HaMGojibiuee pacciosiHMe 

HauMCHbuiee paccioaHMe 

ApryMCHT 

UiMpOTbl 

rianbubi 

lUecTHAe- 
csrrue AOJiH 
norpy- 

XCeHMSI 

AprymeHT 

lUHpOTbl 

_ 

riajibubi 

UleCTMAC- 
caTbie AOJIH 
norpy- 

JKeHMH 


2 

3 

4 

1 

2 

3 

4 





83” 36' 

276” 24’ 

0 

0' 0" 

84” 0' 

276” 0' 

0 

0' 0" 

84 6 

275 54 

1 

12 57 

84 30 

275 30 

1 

12 32 

84 36 

275 24 

2 

17 54 

85 0 

275 0 

2 

17 19 

85 6 

274 54 

3 

21 28 

85 30 

274 30 

3 

20 43 

85 36 

274 24 

4 

24 14 

86 0 

274 0 

4 

23 27 

86 6 

273 54 

5 

26 27 

86 30 

273 30 

5 

25 38 

86 36 

273 24 

6 

28 16 

87 0 

273 0 

6 

27 8 

87 6 

272 54 

7 

29 45 

87 30 

272 30 

7 

28 29 

87 36 

272 24 

8 

30 55 

88 0 

272 0 

8 

29 32 

88 6 

271 54 

9 

31 51 

88 30 

271 30 

9 

30 20 

88 36 

271 24 

10 

32 33 

89 0 

271 0 

10 

30 54 

89 6 

270 54 

11 

33 1 

89 30 

270 30 

11 

31 13 

89 36 

270 24 

12 

33 16 

90 0 

270 0 

12 

31 20 

90 0 

270 0 

12V5 

33 20 

90 30 

269 30 

11 

31 13 

90 24 

269 36 

12 

33 16 

91 0 

269 0 

10 

30 54 

90 54 

269 6 

11 

33 1 

91 30 

268 30 

9 

30 20 

91 24 

268 36 

10 

32 33 

92 0 

268 0 

8 

29 32 

91 54 

268 6 

9 

31 51 

92 30 

267 30 

7 

28 29 

92 24 

267 36 

8 

30 55 

93 0 

267 0 

6 

27 8 

92 54 

267 6 

7 

29 45 

93 30 

266 30 

5 

25 38 

93 24 

266 36 

6 

28 16 

94 0 

266 0 

4 

23 27 

93 54 

266 6 

5 

26 27 

94 30 

265 30 

3 

20 43 

94 24 

265 36 

4 

24 14 

95 0 

265 0 

2 

17 19 

94 54 

265 6 

3 

21 28 

95 30 

246 30 

1 

12 32 

95 24 

264 36 

2 

17 54 

96 0 

264 0 

0 

0 0 

95 54 

264 6 

1 

12 57 





96 24 

263 36 

0 

0 0 




s ss 


VI.S. TaCjumbi samMCHuu 


HanGoJibiuee paccxosiHvie 
ApryMeHT | Ilajibubi I flojivt 


HaMMCHbuiee paccxoaHvie 
ApryMBHX I riajibubi I flojiH 


82 12 277 48 

82 42 277 18 

83 12 276 48 


85 12 274 48 

85 42 274 18 

86 12 273 48 

86 42 273 18 

87 12 272 48 

87 42 272 18 

88 12 271 48 

88 42 271 18 

89 12 270 48 


15 20 85 44 
18 12 86 18 


91 48 268 12 

92 18 267 42 


23 14 920 

22 0 92 34 

20 22 938 

18 12 93 42 


98 18 261 42 

98 48 261 12 

99 18 260 42 





VI.9. BbiHucjieHue jiynHbtx sanmeHuu 


Ta6jiH4a nonpasOK 



Ta6jiH4a njioiuaAeii 
sareMHeHHbix Hacreii Coauua h Jlynu 



9. BidHHc;ieHHe jiyHHux saTMeHHH 

Hthk, Ha ocHosaHHH Bcero HSJioxeHHoro Bhinie BHHHCJiCHHe jiyHHHX 
aaTMeHHH mh 6yaeM npoHSBoaHTb oieayioiiuiM o6pa30M. Bshb ajih HccjieayeMoro 
nojiHOJiyHHH nojiyHHBHiHecH no a/ieKcanapHiicKOMy BpeMCHH ojis MOMCHTa 
cpeflHero nojiHonyHHH hhcjio rpaaycoB rax nasHBaeMOH aHOMajiHH ot anorea 
anHpHKjia, a Taxxe hhcjio rpaAycoB [aprymeHTa] ranpoxH ot ccBepHoro npeaejia 
BMCCre c nonpaBKOH ot npocract^pesa, mh CHaaayia BHeceM b Ta6jiHitH jiyHHHx 
aaTMCHHii HHCJio, no/rynaiomeeca ana [apryMeHTa] mHpoTH. Ecjih oho coBnaACr 
c HHCJiaMH flByx nepBHx CTo;i6itOB, to HHCJia, cooTBcrcTByiomHe oroMy 
[apryMCHTy] uiHpoTH b xaxyioH h 3 Ta6nHu khk b CTOJi6ite nojioxcHHH, Tax h 
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B CT0Ji6ite nanbitCB, aanHineM ica^KAoe b oraejibHocTH. SaxcM, bhcch ™cjio 
aHOMajiHH B Ta6jiHi;y nonpaBOK, mh ajia aanucaHHiax b aByx nepBHx Ta6;iHitax 
qHcea najibUCB h MHHyT BoabMeM crojibKO mecTnaecHTbix aojicii hx pasHocTH, 
CKOJibKO HX cooTBCTCTByer paccMaxpHBaeMbiM uHCJiaM, h npH6aBHM hx k ancjiaM, 
B3HTbiM H3 oepBoii Ta6aHitbi. Ecjih, oanaxo, nojiyanxca xax, axo nojiyaeHHoe 
HHCJio fljiH [apryMeHxa] ranpoxH nonaaaex xojibxo bo Bxopyio xa6jiHity, xo mh 524 
sanHuieM hckomho inecxHaecaxHe aojiH najibueB h rpaaycoB, naxoaHniHeca 
XOJIbKO B HCii OflHOH. H CKOJibKO najIbUCB MH HOJiyHHM HOCJie 3X0X0 HCHpaBJICHHa, 

Ha cxojibKo aBCHaauaxHX aojien jiynnoro anaMexpa, mh cKaxcM, h 6yaex 
aaxeMHCHa Jlyna b cpeaHioio (Jiaay aaxMCHHa. K nojiyaeHHHM corjiacHo axoMy 
HcnpaBJieHHK) mecxHaecaxHM aojiHM mh dyacM Bceraa npH6aBJiHXb hx 1/12 aacxb 
fljiH yaexa aBHacenna CojiHita aa 3xo apcMa. PaaaeanB yxaaaHHyio BeananHy 
Ha cooxBCxcxByiomee aannoMy bpomchh cpeasee aacoBoe nepaBHOMepnoe 
aBHXCHHe JlyHH, MH HOJiyHHM HOCaC aCaCHHa HHCJia paBHOaeHCXBCHHHX aaCOB, 
cooxBCXcxByioiaHe Kaxacii (Jaae aaxMCHHa, a hmchho h 3 aexBepxoro CT0a6aa 6epeM 
BpoMa norpyxeHHa b xchb h BHXoaa h 3 nee, a h 3 naxoro — noaoBHHy bpcmchh 
npe6HBaHHa b xchh^®^. Bpena BCxyiuieHHa b xenb h noanoro h 3 nee BHXoaa 
aaa Haaaaa h KOHua aaxMCHHa Moryx 6HXb cenaac xe onpeaeaenn npn noMomn 
npH6aBaeHHa nan BHHHxaHHa xaxaoro h 3 nanaeHHHx qncea k cepeaHHe 
npoMOxyxKa bpomchh npe6HBaHHa b tchh, x.e. npH6aH3HxeabHO BpeMenn 
HCXHHHoro noaHoayHHH*®^. Bneca [noayaeHHHe] oxcioaa aBenaauaTHe aoan 
ananexpa [xapaKxepnayioiaHe BcaHHHHH aaxMCHHii ] b cxoaiayio nocaeaneii 
MaacHbKyK) xa6aHuy, mh HaftaCM no MHcaaM xpexbero cxoa6ua [a hah 
coaneaHHx aaxMCHHH — no HHcaaM Bxoporo ] asenaanaxHe aoan Bcex naomaaeii. 

Tenepb aapaBHfl CMHca noacKaaHsaex, mxo ho Bceraa Bpena, npomeamee 
ox Haaaaa aaxMenna ao cpeaneft 4>a3H, 6yaex paBHHM BpeMenn ox cpeaneft 
(t)a3H ao KOHua aaxMenna BcaeacxBHe HeoannaKOBOcxH cKopocxeii Coanaa h 
JlyHH Ha oaHHaKOBHx nepeMeineHHax, xax xax nocaeaHne Moryx coBepmaxbca 
B HepaBHHe npoMexyxxH BpenenH. Oanaxo mh ne noaynHM HHxaxoH 
cyinecxBeHHOH paannuH b nadaioaaeMHx SBaennsix, ecan ne 6yaeM npeanoaaraxb 
3XH npoMexyxxH nepaBHHMH, xax xax ecan aaxe mh BoabMOM hx b Mecxax 
CO cpeaHHM aBHxeHHeM, rae paannun cxopocxeii HBaaioxcH HaH6oabniHMH, xo 
nepeMemeHHH aa bpcmh, xoxopoe aanxca aaxMenne, Boo6ine ne npoHaBoaxx 
HHxaxoro cymecxaennoro paaannHH b noaynaeMOH paanocxH. 

IloaxoMy MH cHHxaeM, hxo Fnnnapx, naBepnoe, oiuh6ch, onpeaeaaH nepnoa 
HaMeneHHH ninpoxH JlyHH, xax xax npnpameHHe [apryMenxa uinpoxn] Mexay 
[aByMH] aaxMeHHHMH noaynnaocb no ero onpeaeaennio Menbine, xoraa xax no 
naniHM BHHHcaeHHHM oho oxaaHBaexcH 66abniHM^°*. 

JleHCXBHxeabHo, aaa onpeaeaenna axoro BpeMenn oh Baaa asa aynnHx 
aaxMenna, paaaeaeHHHx npoMexyxxoM b 7160 [cHHoannecxHx ] MecaiteB, b 
xoxopHX oxaaaaacb aaxMHBraenca 1/4 nacxb aynnoro anaMexpa, xoraa Jlyna 526 
naxoanaacb b oannaxoBOM noaoxenHH oxHocHxeabHO Bocxoaainero yaaa. OepBoe 
H 3 HHx naOaxiaaaocb bo 2 roay MapaoxeMnaaa, a Bxopoe b 37 roay xpexbero 
nepnoaa Kaannna'®^. Zlaa onpeaeaenna BpeMenn Boanpainenna on noanayexca 
xeM, Hxo B 060 HX aaxMeHHax noaoxenne no ninpoxe Obiao xonno oannM n 
xeM xe, xax xax nepaoe aaxMenne HMcao Mecxo npn naxoxaeHHn JlynH b 
anoree annnHxaa, a Bxopoe — b nepnree; BcaeacxBHe 3 xoro, xax on noaaraa, 
ne 6 Hao Hnxaxon paannuH ox anoMaann. B 3xom oh omnOca npexae Bcero 
noxoMy, Hxo anoMaana nponaaeaa Hexoxopyio cymecxaennyx) paannity na-aa 
xoro, qxo paanoMepHne aanxenna b o6ohx 3xhx aaxMennHX oxaaHBaxixca ne 
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Ha oflHHaKOByK) Be;iHHHHy 66jibmHMH hcthhhiiix, ho b nepBOM npH6;iH3HTe;ibHo 
Ha 1 rpaayc, bo BTopoM xe na Vs nacTb oflHoro rpaayca*^®. TaxHM o6pa30M, 
;tBH;«ceHHe no ninpoTe orcraer or nojiHoro nepno^^a BOCcraHOBjiCHM na 
1/2 V4 Vs TaKoro rpaflyca, xaxHx b naicjiOHHOH op6HTe Jlynu coflepacHTca 360. 

flajiee, oh hc yneji pa3HHi^y, npoHcxo^^nn^yio b Be.aHHHHax 3aTMeHHH 
BCJieflCTBHC paCCTOHHHH JlyHbl, a OHa B 3THX 3aTMeHHHX 6bLna HaH6oJIbmeH, 
Tax xax nepBoe 3aTMeHHe nponaonuio na HaH6o.abmeM paccroHHHH Jlynbi, a 

527 BTopoe — Ha HaHMeHbmeM; a BCflb hcoOxoahmo, htoOh 3 aTMeHHe na o^ny h 
Ty xe 1/4 flHaMCTpa npoHCxoflHjio fljia nepBoro aaTMennH na MeHbmeM paccroHHHH 
OT BOCxo^^HH^ero y 3 ;ia, a nnii Bxoporo — na 6o.abiiieM. CooTBexcTByromaH 
pa 3 HHi;a, xax mh noxa 3 ajTH, cocraBjifler I1/5 rpaAyc^'^ TaxHM o 6 pa 30 M, b 
;taHHOM cjiynae na ary BCJiHHHHy Aonojni»eTCfl nepnofl HBMeneHHH niHpoTbi 
nocjie HCXJixjHeHHH nejiux o6opoTOB. A npn raxoH hctohhocth nepHo;^ 
BOccraHOBjieHHH mupoTbi OTjiHHajica 6bi or HCTHHHoro npH6.aH3HTe.nbHo na 2 
rpaflyca, no.ayHHBniHeca or oioxchha o6eHx norpemHocreii, ecjiH 6bi 3th 
norpeniHocTH o6e cxjiaAbiBajiHCb vuai BbiHHrajiHCb. nocxo.abxy xe o^na cjiynaHHO 
yxopaHHBaeT, a flpyraa yanKHAer bpcma B 03 Bpan;eHHfl (o neM, aepoATHO, 
;toraflbiBajTCA yxe I^nnapx), to Tax nojiynanocb, hto nojiynennoe hm 3 HaHeHHe 
[;tBHxeHH 9 no ninpore] npeBOCxoAHT [tomhoc] 3 HaHeHHe To.abxo na BejiHHHHy 
pa 3 HOCTH [flByx] norpemHocreii, a HMenno na 1/3 rpaflyca**^. 

10. BuHHCJieHHe cojiHe^Hbix saxMeMHii 

BfaiHHoieHHe .ayHHfaix 3aTMeHHH 6yfleT, noxajayii, towhum, scjih mm SyaeM 
crporo npHflepxHBaTbCA H3.aoxeHHfaiM MerogaM pacnera. Jlajiee mm paccMorpuM 

528 BbiHHCJieHHe co.aHeHHHx 3aTMeHHH, flB.aflK>n^eecA 6o.aee 3aTpyflHHTe.abHbiM 
BCJieflCTBHe .ayHHbix napajuiaxcoB. 

Onpe;te.aHB wib AnexcaH^puH apeMA hcthhhofo HOBO.ayHHA, a HMeHHo hhcjio 
paBHo.iteHCTBeHHbix nacoB ao h^h nocne nojiyana b MOMenr ero nacrynjieHHA, 
Mbi, eoiH paccMarpHBaeMaA MecTHOcTb HaxoAHaacb b apyroM xjiHMare, r.e. ecan 
OHa He Haxoanaacb na MepHanane, npoxoaHBmeM Hepe3 AaexcaHapHK), nocjie 
3Toro npnOaBaAeM hah BUMuraeM paaHOCTb aoaror Mexay o6ohmh MepHananaMH 
B paBHoaencTBeHHbix Hacax. OnpeaeaHB, Ha cxoabxo paBHoaencTBenniiix wacoB 
paHbme hah no3xe 6yacT apeMA HCTHHHoro HOBoayHHA aaA aroii MecmocTH, 
Mbi npexae acero naxoauM apeMA BHaHMoro HoaoayHHA b paccMarpHaaeMOM 
xaHMare, npH6aH3HTeabHo coanaaaiomee co cpeaneii ^aaoii 3aTMeHHA. IIpH 
3TOM Mbi noabsyeMCA H3aoxeHHbiM HaMH Bbime MeroaoM aaA napaaaaxcoa. H 3 
Ta6aHn yraoa h napaaaaxcoa**^ aaA cooTBeTCTByxjmero xanMara h paccroAHHA 
B Hacax OT MepnaHana, a raxxe aaa cooTBercTByKjraeii nacTH aoanaxa, a 
xoTopoii npoHCxoaHT HOBoayHHe, h, xpoMe xoro, ajia paccroAHHA Jlynbi 6epeM 
noayHaxjipHecA napaaaaxcbi cnanana no OoaamoMy xpyry, npoxoaAipeMy nepea 
noaxK ropH30HTa h nenTp Jlynbi. OrHHMaA or Hero aceraa coaHeHHbiii 
napaaaaxc, HaxoaAmiHiiCA b tqh xe crpoxe, mh no ocrarxy onpeaeaneM, xax 
6Hao noxaaaHo, npn noMoipH Haiiaennoro yraa b ceneHHH aoanaxa c 6oabmHM 

529 xpyroM, npoaeaeHHHM nepea noaxx: ropH30HTa, tot napaaaaxc, xoropnii 
noayHaercA aaa oahoh roabxo aoaroTH. K neMy mh npH6aBaAeM aceiaa 
npHxoaamyiocA Ha anpaxennHii b paBHOaeHcraeHHHx nacax cooTBercTByiomHli 
npoMexyrox apeMCHH pa3HOCTb aonoaHnreabHHX napaaaaxcoa, r.e. coaepxa- 
myxKA a Toii xe caMoii TaOanne paanocTb aByx napaaaaxcoa; oahh h3 hhx 
cooTaercTByer nepaoHawaabHOMy paccroAHHio or noaioca ropnaoHra, a apyroii — 
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paccToaHHK), nojiyMaiomeMycsi c yMcroM npouieamHX paBHOfleHCTBCHHux mbcob. 

Mhi 6epeM aojiroTHyio cocTaB;iHiomyio 3 toh pasHocTw iiaioc aonojiHHTeJibHyio 
BCJiHMHHy (ecjiH oHa SHa^MTejibHa), Koxopaa cocTaBjisieT Taxyio *e flpo6b ot 
nooieaHCM, Kaxyio noaie^Hsisi o6pa3yeT or Hcxoanoro [flOjiroxHoro ] napajuiax- 
ca**'*. K nojiyMCHHUM xaKHM o6pa30M jiojisim Bcero napa^naKca no flojiroxe mw 
onsiTb npH6aB;i5ieM no 1/12 hx nacTH ana ynexa aBM^cenna Coanua; saxcM 
nojiyMCHnyio cyMMy Bupa^acM b paBHOfleHCTBCHHbix nacax, paaa&nHB hx na 
nacoBoe nepcMemenHe Jlynu b nepaBHOMepnoM ABuxcennH b okpbcthocth Mecxa 
HOBoayHHa. Ecjih napajuiaxc no AOJiroTC noHaer b nanpaBAeHHM nooiesoBa- 

TCJlbHOCTH 3HaKOB 30AHaKa (paHCC MM nOKaSaJIH, Kax 3TO MOXCHO OnpeAfiAHTb)**^, 

TO BMpaXCCHHMe B paBHOAeHCTBCHHMX HBCaX 3TH rpaflyCM MH OTHHMaCM OT 
HaMACHHMx panee rpanycoB nojioxcenHa JlynM bo BpeMa hcthhhoto noBoayHHa, 
flcjiaa 3TO oTABAbHO flAa AoaroTM, niMpoTH H anoMajiHH; Tax mm noaynHM aaa 
BpCMCHH BHflMMOrO HOBOJiyHHa HCTMHHMB nOJIOXCeHHa JlyHM. 3 tH CaMMB naCM 
AaayT naM BpsMa, na xoTopoB bhahmob noBOAynHB npoH30HABT panBB HCTHnnoro. 

Ecjih *b napajuiaxc no aoapotb oxajxBTca npoTHB nocjiBAOBaTBJibHOcrn 
3HaxoB 30AHaxa, to ynoManyTMc aoah mm, Hao6opoT, npH6aBHM x onpBACJiBH- 
HblM paHBB AJIH HCTHHHOrO BpBMBHH HOBOAyHHa HOAOXCBHHaM Xax OO AOArOTB, 

Tax H no uiHpoTB, H anoMajiHH; mm noaynHM bpbmh b nacax, Ha xoTopoB 
BMAHMOB HOBOAyHHB 6yAeT n03AHBB HCTHHHOTO. SaTBM B COOTBBTCTBHH C 
BMpa*BHHMM B paBHOACHCTBBHHMX MBCaX paCCTOaHHBM BHAHMOTO HOBOAyHHH OT 

McpHAHana tbmh >xb cammmh MCTOAaMH HCCABAyeM cHanajia, na xaxyio BBJiHMHHy 
Jlyna napajiAaxTHMBcxH orxaoHaBTca no 6oAbmoMy xpyry, npoBBACHHOMy mbpb 3 
HBB H nOAIOC r0pH30HTa. OtHAB ot HailABHHOrO [SHaMBHHa] COOTBBTCTByiOmHH 
3TOMy MHCAy [apryMBHTa] napajuiaxc CoAHua, mh no ocxaTxy npn noMomH 
yPAa B CBMBHHH ynoMaHyTHX xpyroB onpcAeAHM napajuiaxc no uinpoTB [t.b. 
napajinaxc] no ncpncHAnxyAapnoMy x soAHaxy xpyry h, ncpBBOAa noAynBHHHB 

nOCAB CAOACBHHa AOAH B OTpB3XH HaXAOHHOH OpSHTM, T.B. yMHOACaa HX Ha 
12**^, nOAyHBHHMB rpaAyCM npH6aBHM X OnpBACABHHOMy paHBB AJIH BPBMBHH 
BHAHMOrO HOBOAyHHa nOAOJXBHHlO HO [apryMBHTy ] UIHPOTM, BCAH napajuiaxc 531 
no lUHpOTB 6yABT X CBBBpy OT xpyra MBpB3 CBpBAHHM 3HaKOB H JlyHa HaxOAHTCH 
B BocxoAauiBM ysAB; BCAH jxe Jlyna 6yACT b HHCxoAHiiieM [ysAB], to noAo6HMM 
ACC o6pa30M BMMTBM. EcAH ACB oapajuiaxc no niHpoTB 6y^eT x lory ot xpyra 
4CPC3 CBpBAHHM 3HaXOB, TO, Hao6opOT, npH HaXOACABHHH JlyHM B BOCXOAHQXBM 
y3AB OTHHMaBM OOAyMBHHMB rpAAyCM napajUiaXCa or paHBB OnpBAOABHHMX 
rpaAycoB [apryMBHTa] lunpoTM aah bpbmbhh bhahmoto HOBOAyHHa; bcah acb 
Jlyna 6yABT b hhcxoabiabm y3AB, to tohho Tax acb npH6aBAaBM. M xaxHM 
o6pa30M MM nOAyMHM AJIH bpbmbhh BHAHMOrO HOBOAyHHa 3HaHBHHB BHAHMOrO 
[apryMBHTa ] lUnpOTM. C 3THM anaMBHHBM BXOAHM B Ta6AHUM COAHBMHMX 
aaTMBHHH, H BCAH OHO OOnaABBT B o6AaCTb, OHpBABAHBMyK) HHCAaMH AByX 
ncpBMX ctoa 640 b, to mm cxaacBM, hto nponaoHAOT aaxMBHHB CoAHita, cpBAHaa 
(Jiaaa XOTOpOrO npH6AH3HTBAbHO COBnaACT C BHAHMMM HOBOAyHHBM. ycraHOBHB 
TBOBpb COOTBBTCTByiOIHHB 3TOMy apryMBHTy mHpOTM MHCAa naAbUBB H AOABH 
norpyacBHHa b tbhb h bmxoab h3 hbb otababho h3 xaacAOH Ta6AHaM, bhbcbm 

HHCAOByiO BCAHMHHy aHOMaAHH JlyHM OT anOTBa B BHAHMOM HOBOAyHHH B 
Ta6AHUy nonpaBOX H, bcah B HBH HMBlOTCa COOTBBTCTByiOmHB mBCTHAeCHTMB, 
B03bMBM HX MHCAO OT XBACAOH pa3HOCTH HanHCaHHMX BMIUB HHCBA H 6yAeM HX 532 
BCBTAa npH6aBAaTb X MHCAHM, BaaXMM H3 ncpBOH Ta6AHUM. HhCAO naAbltBB, 
noAynBHHMx nocjiB 3Toro HcnpaBABHHH, noxaacBT ham, cxoabxo ABBHaAuaxMx 
naCTBH COAHBMHOrO AWaMBTpa 3aTMHTCH npH6AH3HTCAbHO B CBpBAHHB BpBMBHH 

aaTMBHHa. Sbtbm, npH6aBHB x rpaAycaM xancAoro noAoacBHHa hx 1/12 nacTH 
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fljiH yMCTa flBHxcHHH CojiHua H nepeBCAH nocjieflHHe b paBHOfleHCTBCHHue Macu 
B COOTBCTCTBHH C HepaBHOMCpHUM ;!lBM^eHHeM JlyHH, nOJiyWHM npOAO;i*HTe;ib- 
HOCTH norpyxeHHH b tchb h Bbixoaa h 3 nee b npeflno;io*eHHH, oanaKO, mto 
B cooTBCTCTByiomee BpeMs He BOSHHKHer HMKaKOM pasHHitbi B napajuiax- 
cax"^ 

Ho fl;i5i 3THX npoMexcyTKOB aaMCTHoe HepaBeHCTBO nojiynacTca H3-3a 
napajuiaxcoB JlyHH, a He H3-3a anoMajiHii o 6 ohx CBeTHji'**. HosTOMy xaxflHH 
H3 ynoManyTHx npoMexcyTxoB [norpyxceHHs b renb h BHxoaa h 3 nee ] b 
OTflCJibHocTH 6yfleT Bcerfla 6o;ibme, nem BejiHMHna, onpeflejienHasi BHineonHcan- 
HHM MCTOflOM, H B o6meM [oHH 6yayT ] He paBHHMM APyr flpyry. Mh hc 
o6oHfleM 3TOT Bonpoc MOOTaHHCM, aa;Ke ecjiH paanocrb h oxaxceTcsi HeanaMHTejib- 
HOM. 3 tO SlBJieHMe B03HHKaeT H3-3a TOrO, HTO B BHflHMOM ;^BHXCeHHH JlyHH 
H3-3a napaAaaxcoB Bceraa nojiynaioTCH xax 6 h HexoTopne nonsiTHHe ;tBHxceHH5i, 
xax ecjiH 6 h Jlyna ne cobccm no-HacroameMy flBHrajiacb b nanpaBjiCHKH 
noaieflOBarejibHOCTH aHaxoB. JJeHCTBHTCJibHO, ecjiH mh bhahm ee flBHxcymeHca 
no HanpaBjieHHK) k MepHflHaHy, to oHa noneMHory noflHHMaexcH h flaer Bce 
MeHbmHe h MenbinHe napajuiaxTHMecxHe CMemenna k Bocroxy; BCJie^CTBHe aroro 
OHa xaxceTCH hbm ABHxcyn^eHCx MeA-neHHee b nanpaBjienHH nocjieflOBaTejibHocTH 
3HaK0B. Ecjih xce OHa Hfler or MepHAHana h noneMHory onycKaexcH h aaex 
Bce 6o;iee h 6o;iee anaMHTejibHHH napajuiaxc k aanany, to ona tohho Tax xe 
xaxcexcH HaM flBHxcymeHcsi MeaneHHee b nanpaBjieHHH nocjieaoBaTe;ibHOCTH 
SHaxoB. BcjieflCTBHe stoto BHineynoMSHyTHe BpeMena b seHCTBHTejibHOCTH 6yayT 
Bcer^a 6o;ibme BHMHOieHHUX tbxhm npocTHM cnoco6oM; h rax xax pasHOCTH 
nocieaoBarejibHHx napajuiaxcoB yBejiHHHBaioTca npH npH6;iHxceHHH x Me- 
pH^tnaHy, to Heo6xoflHMO, mto6h b 6 ;ih 3 h MepH;(HaHa npoAo;ixcHTejibHOCTH 
saTMeHHM 6 h;ih Hecxojibxo 6d;ibmHMH. Ho 3 toh npHHHHe, ecjiH cpeAHxsi (|)a3a 
saTMeHHa npHaerca na no;meHb, to ixvibxo Torga oxaxcyxca npH6;iH3HTejibHo 
paBHHMH BpeMeua norpyxceHua b renb h BHxoAa h 3 nee, Tax xax c o6eHx 
CTopoH xaacyipHeca ABHxceHHsi npoTHB nooiewBareabHOCTH anaxoB oxaxyrcH 
npH6;iH3HTe;ibHo paBHHMH. Ecth *e cpeAHsa (pasa 6y^eT flo noayflHx, to Tor 7 ^a 
BpeMH BHXoaa H3 xeHH 6yfleT Hecxojibxo 6oabme, xax xax 3 To npoHcxo^iiT b 
6o.ibmeH 6nH30CTH x MepH^tHany; ecjiH xce OHa 6yneT noaie no.ayflHa, to H3-3a 
6o.abiiieH 6nH30CTH x MepH^tHany 6yAeT 6(VibmHM BpeMa norpyxcenHa b xenb. 

'^to6h ynecTb h 3to HcnpaRaeHHe npoMexcyxxoB BpeMenH, onpe;tejiHM 
[CHanajia ] yxaaanHHM BHme cnoco6oM HeyTOHHeHHyxj winny xaxAoro h 3 
paccMaxpHBaeMHx npoMexcyxxoB h paccroHHHe or noaKx:a ropnaoHTa b cepeflHne 
npoMexcyxxa BpeMenn aaxMeHHa. 

riycTb, HanpHMep, xaxAUH h 3 paccMarpHBaeMHx npoMexcyxxoB BpeMenn 
6yfleT paBOH 1 paBHOfleHCTBenHOMy nacy, a paccToanne ox noaKx:a ropHaoHxa 
cocraBaaex 75 rpaiiycoB. B napajijiaxTHHecxoH Ta6aHue**^ naxo^^HM hhcjio 
uiecHflecaxHx flo.ieH napa.ajiaKca, cooTBexcTByiomee [aHaneHHX) apryMeHxa] 75 
rpaiiycoB; eaiH, nanpuMep, Jlyea HaxoaHXca b HaH6o;ibmeM paccroaHHH, to 
ffjisi Hero cooTBexcTByiomHe MHCJia croar b xperbeM CTo.a6ue. Mh namaH, hto 
75 rpaaycaM cooTBexcTByror 52 mecTHflecaTHe. Tax xax xa^HH cpeflHeHa6- 
aioflaeMHii npoMeacyxox BpeMOHH norpyaceHna b xenb h BHxoaa h3 nee 
npeanoaaraexca pbbhhm 1 paBHoaeHCXBeHHOMy aacy, wm 15 rpaaycaM nacoBoro 
yraa, to, oxnaB nooieanHe or 75 rpaaycoB paccroaHHa, onpeaeaaeM aaa 
noayneHHHx b ocxaxxe 60 rpaaycoB cooTBexcTByKimHe mecTHflecaxHe napaa- 
aaxca, a HMenno 47 b tom ace xperbeM (rroa6ue, xax axo b cpeaneM aBHacenHH 
X MepHflHaHy npHOaHacenne BcaeacxBne napaaaaxcoB cxKxaBHX 5 mecrrHaecaxHx. 
FIpndaBHB ace 3xh 15 rpaaycoB x 75, mh noayaHM aaa 90 rpaaycoB cyMMH b 
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VI. II. 06 yijiax vnoKnoHenuu* « aainMenunx 


TOM *e caMOM CTo;i6ue 53V2 mecTHflecarux no;iHoro napajuiaxca, Tax aro b 
3TOM cjiyuae npa CBenuia k ropHSOHTy nojiyaaromeecfl [aa-aa 

napajuiaxca] npH6;iH*eHHe cocraBirr IV 2 mecTHaecaryio. Tenepb, aaaa fljia 
;taHHUx paanocTCH cooTBerCTByromHe npadaBKH aaa flo;iroTH h nepcBCfla hx, 535 
xax noxaaaHO, b paBHo^teHCTBCHHoro aaca ann HepaBHOMepHoro ;tBHxeHHa 

JlyHH, BeaHaHHbi, nojiyaennHC flJia Kaxcfloii, npH6aB;iaeM cooTBeTCTByrontHM 
o6paaoM k o6ohm cpe^tHHM onpeAeaeHHbiM npocTHM mbtoaom HHTepBajiaM 
norpyxcHHA b tchb h Buxo^ta na Hce, a MMeHHO 6o;ibuiyK) BCjiHWHHy — ko 
BpeMCHH nepeMBiueHHs, 6o;iee 6jiHaKoro k Mepii;tHaHy, a MCHbrnyio — ko 
BpeMCHH nepeMenteHHa, 6oaee 6aHaKoro k ropwaoKTy. 5Icho, mto wia 
paccMaTpHBaeMbix npoMexcyTxoB bpcmchh paaHHua cocraBjiaer 3V2 mecTHflCca- 
Tbix, T.e. npH6;iHaHTe;ibHO Vg aacTb oahofo paBHOfleHCTBCHHoro aaca; aa aro 
BpeMa Jlyna b cpe^tneM ;tBHaceHHH npoASHnerca na raKoe xce kojihmbctbo 
mecTHflecaTbix^^. Floaie aroro ocraeTca jiHmb, ecjiH xcejiacM, yflo6cTBa 
nepcBecTH xaxAoro paccroaHHa paBHOAeHCTBBHHhie aacbi b MecTHoe BpeMa 
coraacHo yxaaaHHOMy naMH panee Mcrofly*^'. 

11. 06 yr;iax «HaK.aOHeHHH» b aaTMCHMax^^^ 

Tenepb oieayer paccMorperb nojiyaaiomHeca b aaTMennax HanpasjieHHa; 

OHH ciuiaabiBaiOTca, Bo-nepBbix, na HanpaBaenna aaTMHBiueHca nacTH [cBemaa] 
no OTHomeHHio k xpyry aepea cepeAHHu anaxoB h, Bo-BTopbix, na HanpaB;ieHHa 
caMoro aroro xpyra no oTHomenHio x ropHaonry'^^. 

Ecjih 6bi KTo-HH6yflb aaxoT&a paccMorperb Bce HanpaB;ieHHa, no.ayaaiontHecH ^36 
B Teaenne aaTMenna b ne.aoM, to aro ne oxaaajiocb 6bi Heo6xoAHMbiM iuih 
npocTO no;ieaHbiM ;i;ia npeflCxaaanHH BcnegcTBHe Heo6biaaHHo 6o.nbmoH h 
Heo6baTHOH nepeMeHanBocrn noaoxennH ansi xaxaoii (J)aabi aaTMennH. 
flencTBHTejibHo, no^ioxcenne aoflnaxa no oTHomennKJ x ropnaoHTy onpeflejiaerca 
no MecraM na ropnaonTe era Bocxoganuix h aaxoganxHx anaxoB. 3a BpeMa 
aaTMenna Bocxoaanxne n aaxoAanme coaBeagna c Heo6xoAHMOCTbK3 6yAyT 
nenpepbiBno naMenaTbca, paano xax n Mecra nx nepeceaennii c ropnaonTOM. 
Toano Tax xe, eoin nanpaBAenna aaTeMnennii no ornomennK} x xpyry aepea 
cepeAHnu anaxoB onpeABAaTb no 6oAbmoMy xpyry, npoxoAanteMy aepea 06a 
nenrpa — Jlynbi n CoAnna hah Jlynu n tbhh, — to onaTb BCAeAcrane 
nepeMentenna nenTpa Jlynw bo apeMa aaTMenna 6oAbmoH xpyr, npoxoAanxnn 
aepea 06a arn ueHTpa, c Heo6xoAHMocTbio 6yAeT acerAa aannMaTb nenpepbiano 
naMenaionxHeca noAOAcenna no OTnomennio x aoAnaxy n o6paaoBbiBaTb c 
nocABAHHM nenpepbiBHo naMenaroinHeca yrAu. CABAOBaTeAbno, anoAne Aocra- 
Toano 6yAeT nponaBecrn aro nccAeADBanne toabko AJia Taxnx Toaex na 
nporaAcennH aaTMenna, xoropbie HMeior xaxoe-AH6o npeASnaMenoBaTeAbnoe 
anaaenne, OTMeaaa npH6AHAceHHO Ha6AK)AaK}nxHeca na ropnaoHTe Aym. 3to 
moacho CAfiAaTb nenocpeACTBeHHo, na raaa, oTMeaaa noAyaaxJntneca cocroanna 537 
npn paccMorpennH c^nx ynoManyrux nanpaBAeann [a aaTMeann n no 
ornomennK) k ropnaonry] AJia HaH6oAee Baacnbix noAOAcennH, nocKOAbxy, xax 
Mbi cxaaaAH, a raxoM acab AOcraToana npH6AHAceHHaa onenKa. BMecre c tbm, 
aTo6bi ne nponycrnTb coaepmenno ary TBMy, mh nonwraeMca npHaecrn 
HaH6oAee yAo6Hbie [MaTeMaTnaecxne ] MeroAbi n aJih aroro nccABAOBanna*^'*. 

'^To Kacaerca aaTMennii, to AJia npeAsnaMenoBannH mh canraeM raxxce 
Heo6xoAHMHM OTMeaaTb [cAeAyK)nuie noAOAcenna ]: mocto nepaon 4)aaH 
aareMnenna — naaaAo acero apeMenn aaTMenna; aareM mbcto nocABAnen 4>aaH 
aareMnenna, aro cooTaercTByer naaaAy npe6HBaHHa a renn; n mbcto (|)aaH 
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HaH6ojibinero aaTCMHeKHsi, qxo cooTBercTByer cepe;^HHe npoMCxyTKa bpcmchh 
B cero aaTMCHHsi, eoiH oho hc aaasieTCH hoothm*^; mccto nepBoii (|)a3bi 
OCBemCHHB, MTO npOHCXOflMT B KOHUO BCCrO BpeMOHM npe6bIBaHHB B tchh; mccto 
nOCJICflHCH (|)a3I>I OCBCIUeHHSl, MTO npOMCXO;!lHT B KOHUe BCerO BpCMCHH 
3aTMeHH5I*^^. SaTCM M3 HanpaBJICHHH [no OTHOUICHHIO K ropH30HTy] MH CHHTaCM 
HaH6ojiee omcbm^humh h caMUMH bb^khiiimm tc, kotophc onpefle;iflK)TC« 
MCpHflHaHOM, MCCTaMM BOCXOfla H 33X0^3 TOMCK Ha XpyrC HCpea CepCflHHH 
3HaKOB B flHM paBHO^teHCTBHH H COaHUCBOpOTOB, JlCTHCrO H 3HMHerO. EcjIH XCC 
roBopMTb o Hawajiax HanpaBjiCHHM pasjiHHHbix BcrpoB, to xotsi ohh mhohimh 
M aCTO HaSHBaiOTCSI nO-pa3HOMy, ho npH XCCJiaHHH HX TOXCC MOXCHO o6o3HaHHTb 
npH noMoiUM cooTBCTCTByron^Hx yrjioB na ropHaoHTc'^^. Hto xe xacacTCH 
CCMCHHH MepM;iMaHa C ropH30HTOM, TO CCBCpHOe MbI HaablBaCM apXTHHCCKHM, 
a loxHoe — nojiyflCHHbiM. Te h3 tohck Bocxo^a h aaxo^a, kotophc 
onpcflcasirorcsi HanajiaMH Oana h Kjicuihch, Bccr^a naxoasiTca na ropH30HTC 
na paccTOsiHHH mctbcpth oxpyxHocTM or McpH^tHaHa h naanBaHyrcH TOHKaMH 
paBHOflCHCTBCHHHx Bocxofla H saxo/ja; onpcACJiflCMHC HanajioM Paxa HaanaaKiTcsi 
TOMKaMM ACTHcro Bocxofla H 33X0^3; onpcflCAHCMHc HaHaAOM Ko3cpora 
Ha3UBaK>Tcx TOMKaMH 3HMHcro Bocxo^a HjiH 33X033. PaccTOHHHB yxaaaHHHX 
[MCTHPCX] TOMCK [OT nCpCCCMCHHA C MCpHAHaHOM ] MCHHIOTCH B 3aBHCHM0CTH 

OT uiHpoTH; HaKJioHCHHS flocTaTOMHO xapaKTcpHsyiOTCa, cQiH yxaaaxb, hto ohm 
coBnaaaiOT c oahhm h3 bhacachhux nanpaBjiCHHH hjih naxoASTca Mcxay AsyMa 
KaKHMH-HH6yAb H3 HHX. 

JIjIH OnpCACACHHa nOAOXCHHa SOAHAKA OTHOCHTCAbHO ropH30HTa MH COrAaCHO 
yKasAHHOMy b ncpsHX KHHrax aroro comhhchha cnocoSy’^* bhmhcahm 
noAyMaiomHcca ha ropH30HTC paccToaHHa tomck bocxoab h aaxoAa Haaajj 
KaxAoro H3 12 AC-^eHHH aoAHaxa no othoiuchhio k tovkam ncpcccMCnna 
McpHAMana c ropH30HTOM. 3to mh caejieum AAa xaxAoro KAHMara, HaHHnaa 
or Mcpoa h KOHaaa Bophc4>chom. ^Aa hhx mh onpcACAHAH raxxc h 
yrAH*^^ H ftia HarAaAHOCTH bmccto TadAHuH hamcpthah 8 xpyroB okoao oahoto 
H TOrO XC UCHTpa [pHC. 6.7], kotophc HyXHO npCACTABAaTb pacnOAOXCHHHMH 
53<) B HAOCKOCTH r0pH30HTa; MCXAy HHMH COACpxaTCH paCCTOaHHH H Ha3BaHHa A-'I^ 
7 KAHMATOB. SaTCM MCpC3 BCC 3TH KpyrM MH npOBCAH ABB B3aHMHO 
ncpnCHAHKyAapHHC npaMHc, h3 KOTopnx oaha, ropMSOHTaAbHaa, npcACTasAHCT 
o6nxcc CCMCHHC ropH30HTa H paBHOACHCTBCHHoro Kpyra, a Apyraa, BcpTHKAAb- 
Haa, — o6iacc ccmchhc ropHaonra h McpHAHaHa; na HaxoAantHxca bhc Kpyra 
KOHUaX r0pH30HTaAbH0H npaMOH MH HanHCaAH «paBHOACHCTBCHHHC BOCXOA H 
3axoA», a Ha kohuax BcprHKaAbHOH — «ccBcp» h «ior». Tohho tak xc c o6chx 
CTOpOH paBHOABHCTBCHHOH npaMOH HA pa3HHX OT HCC paCCTOHHHaX MH npOBCAH 
Mcpc3 BCC Kpyra [acTHpc] npaMUC ahhhh m b naxoAantHxca MCXAy KpyraMH 
7 npoMCxyxKax HanHcaAH aJib KaxAoro KAHMaxa paccToanHC no ropH30HTy 
TponHHCCKHX TOHCK OT paBHOACHCTBCHHOH*^®, CMHTaa, HTO HCTBCpTb Kpyra 
COOTBCTCTByCT 90 rpAAyCBM. rio BHyTpCHHHM KOHUBM 3THX AHHHH MH HanHCAAM 
AAa KIXHHX «3HMHHC BOCXOA H 3aXOA», 3 A^a CCBCpHHX — «AeTHHC BOCXOA H 
3axoA». ZlAa npoMCxyTOHHHx ABcnaAuaTHx acwibh aoAHaxa mh domccthah b 

KaXAOM H3 HCTHPCX npOMCXyTKOB ABB APy^HC AHHHH, H HH HHX aanHCAAH 
COOTBCTCTByroiAHC 3THM AOAaM paCCTOHHHa no r0pH30HTy OT paBHOABHCTBCHHOrO 
Kpyra, domccthb HaasaHHC KaxAoro anaKa na napyxHOM Kpyrc. Ha 
MCpHAHaHHOH AHHHH MH 3anHCaAH Ha3BaHHa OapaAACACH, COOTBCTCTByromHC 
HM bbahhhhh [caMoro AAHHHoro AHa] B aacax, a takxc bhcoth noAKxa, nanaB 
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VI. U. 06 yejmx nHwcnomHUU* a santMeHuax 


sanHCb c HaH6o;ibQxero h HaH6o;iee yflajieHHoro or uenTpa Kpyra c 6o;iee 
131 

ceBepHbix ;taHHbix 

^To6bI HMCTb B Ta6aH4HOM BHfle BHAHMbie HanpaBJICHH^ SaTeMHeHHH 
oTHOCHTCJibHO Kpyra Mepe3 cepeAHHu anaKOB, x.e. yr;ibi, nojiy^aroiuHeca fljia 
Ka^oii OTMCMCHHOH TOMKH B nepeceMCHH^x 30AHaKa c 6o;ibmHM KpyroM, 
npoBeacHHbiM yepea HaaBaHHbie to^ikh, mu xaKxce bu^hcjiiuih h hx fljia xa^oro 
no;io*eHHH Jlynu c npoMexcyTKaMH b 1 najieu aareMHeHna, orpaHH^HBaacb 
TojibKO (^To Bno;iHe flocTaTo^iHo) jiHmb nojioxceHHHMH npH CpeflHCM paCCTO^HHH 
JlyHu H c^HTaa b aaxMeHHsx npH6aH3HTe;ibHo napajuie;ibHUMH iiyrn xpyra 


Mcpea cepeflHHH anaxoB h HaiuiouHOH op 6 htu Jlynu*^ . 

riycTb onsTb njia npHuepa npauan AB [pnc. 6.6] 6yfleT aaMennKiiaeH ayry 
Kpyra nepea cepe^lHHu anaxoB, na KoropoH b Tonxe A npeflno.aaraeTca 
HaxoilBmHMCs ireHTp Caanira hjih tchh, a FAE 6y;ieT npnMOH, aaMennionieH 
HamioHHyK) op6HTy Jlynu. IlycTb F 6yfleT tomkoh, b KOTopoii naxo^^nrcn i;enTp 


Jlyni 



i cepe^nne aaxMennn, a A — mcctom naxoxAenna aroro uenrpa, Kor^a 
BCfl Jlyna hjih rcvibKO mto aaxMHjiacb uejinKOM vum 
TojibKo nro nanajia ocBen^arbCsi, nnuMn cjioBaMn, aro 
6yfleT TOKKa, b Koropon ona Kacaercn nanyrpn xpyra 
renn. flaaee, E 6yfleT towkoh, b KOropon naxo^nTcn 
uenrp Jlynu, Kor^a ona To;ibKo hto nanajia aaTMeBarbcn 
HJIH, naodopoT, aaKonnujia npndaBjwTbCH b CBere, x.e. 
Korfla ynoMflnyrue xpym 6yayx Kacaxbca naBne. Saxeu 
npoBCfleM coeflHHHxejibHue jihhhh AF, AA h AE. 

5Icho, mto yrjiu BAF n AFE, cooxBexcxByiomHe 
r A E cepeanne BpeuenH aaxMeHnn, 6yayx ajia nadjiioaaTejia 

Pmc. 6.6 npaMUMH, yroji BAE npeacxaBjiaex yroji, odpaayeMuii 

B nanajie aareMnenna hjih b xonue Buxoaa na xenn, a 
yroji BAA — odpaayeMun b xonue [nojinoro ] aaxeMnenna hjih b nanajie 
Buxoaa H3 xenn. Oxcioaa acno, nxo AE npeacxaBjiaex cyuMy pagnycoB o6ohx 
xpyroB, a AA — nx paanocxb. 

BoabMCM ujia npuMepa aaxMenne, b xoxopoM aaxeMnaexca 1/2 cojinennoro 
anaMexpa b Mouenx cepeannu aaxMenna. ITycxb A 6yaex uenxpoM Cojinua, 
xax nxo AE Bceraa ujia cpeanero paccxoanna Jlynu 6yaex paBnaxbca 32; 20 
nacxaM*^^, a AF — ocxaBuiaaca noaoBnna cojinennoro anaMexpa — 16;40 
xaxHM ace nacxaM. Tax xax mnoxenyaa EA paana 32;20, xo AF no npanaxon 
Bejinunne BaxeMnenna 6yaex paana 16;40; cjieaoaaxejibno, ecjin mnoxenyay 
EA npnnaxb aa 120, xo AT 6yaex paana 61;51, n nocxpoennaa na neii uyra 
6yuex paanaxbca 62; 2 rpauycaM, xaxnx onncannuH oxojio npaMoyrojibnoro 
xpeyrojibHHxa AFE xpyr couepacnx 360. Taxnu odpaaoM, yroji AEF hjih 
BAE dyaex paanaxbca 62;2 rpaaycaM, xaxHX b «Byx npauux yrjiax couepacHXca 
360, HJIH 31 ;1 rpauycy, xaxHx 360 dyuex b aexupex npauux yrjiax. 

flajiee, nxo xacaexca jiynnux aaxMeHHH, xo nycrrb A 6yuex uenxpoM xenn. 
ITocxojibxy MU npeunojioacHjiH, xax h panee, nxo Jlyna naxo^nxca na cpeuneM 
paccxoaHHH, npaMaa AE dyuex Bceraa pasna 60 nacrraM, a AA — xaxHM ace 
26;40*^'*. H nycxb Jlyna aaxMeBaexca b nojioacennH, cooxaexcxayioiueM 18 
najibuaM, xax nxo AF Menbine AA na 1/2 aHauexpa [Jlynu] h b ocxaxxe [npn 
BUHHxanHH] nojiynaexca 10;0 xaxnx ace nacrreii*^^. 

Tenepb, ecjiH mnoxenyaa AE couepacnx 120 naoxeii, xo a AF xaxnx nncxeii 
6yuex 20;0, a cooxaexcrrByioiuaH eii uyra 6yflex HMCxb 19; 12 rpauycoa, xaxnx 
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B onHcaHHOH OKo;io npaMoyro;ibHoro xpeynwibHHKa ATE oKpyxHOCTH coflepxHTCa 
360. Torfla yro.a AEE iuih BAE 6yfleT HMCTb 19; 12 rpaaycoB, kbkhx b ^Byx 
npsMbix yr;iax coflepxcHTca 360, hjih 9;36, xaxHx 360 6yfleT b MCTbipex np^Mbix 
yrjiax. To^ho rax xce, ecjiH rnnoreHyaa AA paana 120, to AT 6yfleT paBHaTbca 
45, a cooTBCTCTByromaH en ayra 44;2 rpaaycaM, xaxHx b onncaHHOH oko;io 
npaMoyro;ibHoro TpeyroabHHxa ATA oxpyxcHocTH coflcpxcHTCH 360. Tor^a yro.i 
AAF , T.e. BAA, paBHHjicH 6bi 44;2 rpaflycam, xaKHx b flayx npsiMbix yr.aax 
HMCCTca 360, HJIH 22; 1 thkhm, xaxHx 360 coaepxcHTca b MCTbipex npxMbix 
yrjiax. 

riocTynaH TaxHM xce o6pa30M h b cjiynae apyroro xojiHMecTBa najibaea h 
6epH SHancHHa yrjiOB, MCHbiunx npaMoro, nojiarafl nocjieflHHii pasHbiM 90 
rpaaycaM, Kax cMHTaeTca pfls xBaapaHra oxpyxcHOCTH ropnaoHTa, mw cocxaBHJiH 
xaOjiHuy H3 22 crpox h 4 ctoji6uob. IlepBbiH h3 hhx co^epxcHT HCxoMbie HHCJia 
najibitCB saxeMHeHHH jiyHHoro flHaMerpa b cpeaneH (J)a3e BaxMeHna; BXopoH 
coflcpxcHx nojiynaioiUHeca b cojihchhux aaxMCHHHx yrjibi b Hanajie aaxMeHHH 
HJIH xoHue ocBemeHHx; xpexHH — yrjiw, nojiyMaroniHecH b jiyHHbix saxMCHHux 
B Hanajie aaxeMHeHHa h xohuc ocBenieHHa; HexBepxbiH xce — yrjiu, 
nojiyaaioiuHeca xoxce npn jiyHHbix 3axMeHHax b xoHiie aaxeMHeHHa h Haaajie 
ocBciueHHa. 3xa xa6jiHu,a, a xaxxce BbimeynoMHHyxbie xpyrn xaxoBbi^^^. 

12. Ta6jiHi;a «HaKjiOHeHMM» saxMeHHH*^^ 


na.nbubi 

HaMajio 

SaTMeHMSI 

CojiHua 

M KOHCU 
BbixoAa 

M3 TeHM 

Hanajio 

aaTMCHMSI 

Jlyubi 

M KOHCU 
BbixOAa 

Koneu 

MaCTHOfi 
())a3bi saxMe- 
HMa [JlyHbi] 

M HaMaJio 
Bbucoaa 

M3 TeHM 

1 

2 

3 

4 

0 

90° 0' 

90° 0' 


1 

66 50 

72 30 


2 

56 59 

65 10 


3 

49 16 

59 27 


4 

42 36 

54 34 


5 

36 35 

50 14 


6 

31 1 

46 15 


7 

25 46 

42 31 


8 

20 44 

39 2 


9 

15 51 

35 42 


10 

11 6 

32 29 


11 

6 25 

29 23 


12 

1 47 

26 23 

90° 0' 

13 


23 28 

63 37 

14 


20 36 

52 21 

15 


17 48 

43 26 

16 


15 1 

35 41 

17 


12 18 

28 38 

18 


9 36 

22 1 

19 


6 55 

15 43 

20 


4 15 

9 36 

21 


1 36 

3 35 
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13. OnpeAejieHHe «HaK;iOHeHMH» 

Ecjih Mhi BhiMHCJiHjiH yKasaHHbiM Bbiuie cnoco6oM BpeMcna ynoMHHyTbix 
(J)a3, a no BpeMcnaM, KonenHO, Bocxoflamne h saxoaHinne nacTH xpyra nepea 
cepeflHHH anaKOB, to no anarpaMMe [pnc. 6.7] mh moxcbm onpeaeanTb nx 
nojioxccHHa oTHOCMTCabHO ropMaoHxa^^*. Earn ueHxp Jlynu (BHanMbiH uenTp 
npn cojiHCMHbix aaTMCnnax h MCTMHHbiH uenTp npn aynnux aaTMcnnax) 



Te/ieu, \ 
AeBo 


CeBep 


naxoAMTca na caMOM xpyre nepea cepeaHHbi anaxoB, to «HaKaoHeHHe» b 
H aaaahHOM (])a3e aaTMenna Coanua [/] h b kohub nacTHoii (|)a3bi, h b kohub 
BH xoaa M3 TBHH JlyHbi [2, 5] Mbi onpBAeaHM no noaoacBHHK) na ropnaoHTB 
aaxoaainBro b to bpbmb anaxa soanaxa; «HaKaoHBHHB» acB b kohub aaTBMHBHna 
Coanna |5] Man b nanaaB saTBMHBHHS h Bbixoaa na tbhh Jlynu [7, 4 \ mh 
onpBflBasiBM no noaoacBHHio Bocxoaantero snaKa aosnaxa^^^. Ecan xcb ubhtp 
J lyHH HB naxoAHTCH na xpyrB nBpB3 cbpbahhh snaKOB, to, bssb h 3 Ta6aHUH 
BBaMMHHH yraoB, cooTBBTCTByiomHB yKaaaHHOMy wncay naabUBB, npiiaoacHM hx 
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K rpaaycaM o6mero ceweHHfl ropHSoirra h Kpyra uepea cepe;tHHU anaKOB*^®. 
Ecjih uchtp JlyHH 6yfleT ceBepHee noaiCAHero, to mh otao*hm yroA [ct] k 
ccBepy OT saxoAHmeii tomkh [aoAMaKanbHoro xpyra] nnn naMara aaTeMHCHHH 
CoAHua [7] H KOHua norpy*eHMs b renb JlyHu [ 2 ]; aah oKon^anHsi *e 
npH6aBAeHHH CBCxa y CoAHua [5] h Haqaaa [npH6aBAeHHA CBcra] y JlyHH 
[4] MH OTKAaAHBaeM ero k ceaepy or BOCxoAHnxeii tomkh; aah HanaAa 
aaTCMHeHHH JlyHH [7 ] mh otaoachm ero k rory ot BocxoAHiAeii tomkh, a nflu 
KOHua npH6aBAeHH5i cBera [ 5 ] — k lory or aaxoAsinxeH tohkh*'**. Ecah pcHTp 
JlyHH 6yAeT loacHee xpyra nepea cepeAHHH anaxoB, to aah HanaAa aaTCMHenHsi 
CoAHua [7] H ffflu KOHua norpyAceHHH b tchb Jlynn [2] mh otaoachm ero k 
lory OT aaxoAHiueM tomkh, a jiflsi KOHua npH6aBAeHHH csera CoAHua [5] h 
HanaAa npH6aBAeHHH cBexa JlyHH [4\ — k lory or BOCxoAsmten tomkh; aJib 
H anaAa Ace aareMHeHMa JlyHH [7] — k ceaepy or BOCxoAHmeii tohkh, a aJI5> 
KOHpa npH6aBAeHHH CBexa JlyHH [5] — k cesepy or aaxoAHmeii tohkh. Flpn 
noMoiAH 3TOH npoueAypH noAynaeM Tonxy na ahhhh ropnaoHTa, no OTHouienHK) 
K KOTopoH (roBopa rpy6o, xax mh cxaaaAH) hbkaohhh re tohkh cbotha, 
KOTopne o6paayK)T [acrpoAorMHecKH ] ananainHe momohth 4)aa, a hmohho nanaAO 
H KOHCu aaxMeHHa h hoahoh 4}a3H. 
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VI 1 . 1 . O nojioTKewiu HenodeuXHux seesd 


KHu^a VII 


1. O TOM, MTO HenOABHXHbie 3Be3ai>i Bcerfla coxpaHaioT 2 

oano H TO xe no;ioxeHHe no othouichhio apyr k apyry 

Hsjioxhb, o Chp, b npeAMflymHX xHHrax Bce, mto xacaeTca npBMoii h 
HaxjioHHOH c4)ep, a Taxxe npeanojioxeHHH oTHocHTCJibHo sBHxeHHii Cojinpa h 
JlyHH H ycMaTpHBaeMHX hx acnexTOB Mcxfly co6oh, b xa^ecTBe ocHOBbi 
cjieflyromeii 3a 3thm tcophh mh noBeaeM peqb o 3Be3Aax h npexAe Bcero, 
corJiacHo jionmecKOMy nopsiAxy, o rax HaauBaeMbix nenoABHXHbix SBeaaax^ 

3TOMy npexae Bcero nyxHo npeflnocnaTb to, mto SBesAW 3 th BnoAne 
npaBHAbHO HasBaHbi HenoABHXHUMH, Tax xax OHH o6pa3yK)T BcerAa HensMeHHbie 
(}}HrypbI H COXpaH5IK)T OAHHaXOBfaie paCCTOflHHH OAHa OT APyrOH. Oahako 
nocxoAbxy bch hx ccjjepa, bmcctc c xoTopoii ohh, xax 6bi cxpenAeHHbie c hch, 
BpamaroTca, caMa Toxe, xax bhaho, coBcpmaer co6cTBeHHoe npaBHAbHoe 
nepeMeiACHHe b HanpaBACHUH nocACAOBaTeAbHOCTH shakob soahaka h k Bocroxy 
npOTHBOnOAOXHO nepBOMy [cyTOHHOMy] ABH^CHHIO, to HaSBAHHe HenOABHXHOH 
X 3TOd c4)epe HHXaX ho HOAXOAHAO 6li^. B ACHCTBHTeAbHOCTH xe MbI HAXOAHM, 

HTO 06a 3TH HaaBaHHX CnpaBCAAMBbl, eCAH OCHOBbIBaTbCa Ha CBHAeTeAbCTBaX, 
AomeAiiiHX AO Hac. Bnepabie roAbxo PHnnapx Ha ocHOBaHHH HMeBmnxca 
Ha6AK)A0HHH CTaA SAAyMblBaTbCX O npABHAbHOCTH 060HX 3THX HaSBaHHH, HO 
Tax xax A-'iH aroro nyxen 6hiA oaeHb 6oAbmoH npoMCxyTox bpcmchh, to oh 
BbicxaaaA cxopee AoraAxy oxHOCHTCAbHo 3Toro, a ne BnoAne noATBepxACHHoe 3 
SaXAIOHCHHe, TAX xax AO ero bpcmchh 6bIAO npOHSBCAOHO AHmb OHCHb 
HCSHaHHTCAbHOC MHCAO Ha6AiOA0HHH HCHOABHXHblX 3BC3A, nOXaAyii, ABXCC OAHH 
TOAbXO SanHCaHHblC ApHCTHAAOM H THMOXapHCOM, npHMCM H 3TH Ha6AK)AeHHa 
HC 6bIAH HH BnOAHC HaACXHbIMH, HH AO XOHUa AOpaSoTAHHblMH^. M3 CpABHCHHa 
COBpCMCHHMX Ha6AIOA0HHH C npOH3BCACHHblMH B TO BpCMH MbI TaXXC npMIIlAH 
X 3TOMy XC 3aXAK)HeHH10, HO yXC 6oAeC npOHHO yCTAHOBACHHOMy, Tax xax 
3TH HCCACAOBaHHH OXBaTMBaAH 60AbUI0H HpOMCXyTOX BpCMCHH, a TaXXC HOTOMy, 

HTo 3anHCH rnnnapxa o HcnoABHXHbix 3BC3Aax, kotophmh mh 6oAbmeH aacTbro 
H nOAbaOBAAHCb AAH CpaBHCHHS, AOHIAH AO HAC B HOAHOH COXpAHHOCTH. 

A TO, MTO HC np0H30IIIA0 HHXaXOPO HAMCHCHHH B HOAOXCHHH 3BC3A HO 
OTHomcHHK) APyr X APyry h Ha6AiOAeHHuc nmnapxoM xoHcJjHiypauHH ycMaxpHaa- 
K3TCa B HCHAMCHHOM BHAC H TCHCpb, HpHHCM 3TO xacaCTCH HC TOAbXO HOAOXCHHH 
30AHaxaAbHHX C03BC3AHH OTHOCHTCAbHO APyr APyra HAH XC paCHOAOXCHHMX 
BHC 30AHaXa C03BC3AHH HO OTHOmCHHIO X TAXHM XC (a 3T0 CAyMHAOCb 6h, 

CCAH 6h cotaacho ncpBOMy npcAHOAOxCHHio, BHcxaaaHHOMy rnnnapxoM, 
yxaaaHHoc hcpcmcihchhc b HanpaBACHHH nocACAOBaTCAbHOCTH AHaxoB coBcpmaAH 
OAHH AHUIb AOAHaxaAbHHC C03BC3AHH)^, HO 3TO BCpHO TAXXC H AJIH COSBCSAHH, 

pacnoAoxcHHHx B noacc 30AHaxa, no othohichhk} x HaxoAanxHMCa c o6chx ero 

CTOpOH BHCIHHHM C03BC3AHaM, — BCC 3T0 ACFXO MOXHO HOHHTb XAXAOMy, 
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xejiaiomeMy npoHSBecTH xaKoe cpaBHCHHC h pagn jiio6bh k hcthhc nocMOTpexb, 
6yaex jiH Bce axo cooxBCxcxBOBaxb ocxaBJieHHUM aanncHM bpcmch fHnnapxa. 

Jinn y6eflHxejibHOcxH mh npuBO^HM a^ecb He6o;ibraoe khcjio BunHCOK h 3 
ero COMHHCHHH^, Koxopue Jiymjie Bcero Moryx CflCJiaxb Har;iaaHbiM axo cpaBHCHHC 
H noKaaaxb, mxo KOH^HxypauHH, o6pa3yeMbie 3Be3aaMH, pacno;ioxeHHbiMH bhc 
3oaHaKa, 6yayx o^HHaKOBbiMM xax Mexmy co6oh, xax h no oxHoraenHio k 

30aHaKaJIbHbIM^. 

Tax, nanpHMep, oxnocHx&nbHO 3Be3;^ Paxa Fnnnapx onmex^, nxo aaeaga, 
HaxoaamaHca b ioxchom Knemne Paxa [a Cnc] h xa apxaa Ij3 Cnc], 
npearaecxByiomaH* xax ynoManyxoii aaeafle, xax h rojiOBC PHApbi, a xaxJKe 
caMaa apxaa aaeafla llpouHOHa [a CMi] npH6jiH3HxenbHO naxo^axca na oahoh 
npaMOH^; fleftcxBHxenbHO, cpcflHaa h3 hhx jiunib na no^opa najcbua oxKjionaexca 
K ccBcpy H Bocxoxy ox npaMOH, npoBe;^eHHOH aepea ceBepHWH h ioxchuh kohubi, 
H npoMexcyxoMHbie paccxoanHa paBHu*®. 

OxHOCHxenbHO 3Be3fl JIbBa OH nHmex, axo h 3 aexupex aBcag, HaxoaaipHxca 
B ero ronoBe lju, e, k, A Leo], sbc caMue BocxoaHbie |/<, e Leo] h aBcaaa Phaph, 
HaxoAaipaaca b Haaane racH [a>Hya], nexcax na oahoh npaMofi^^ Ha^ee 
npaMaa, npoBeacHHaa aepea xbocx JIbBa Leo] h KOHeaHyio 3Be3fly xBOCxa 
BoAbmoH MeflBeflHUhi [tj UMa], ocxaBnaex na oahh najieu, x aanaay 3Be3ay, 
xoxopaa cHaex nos xbocxom BonbmoH MeABCAHUbi [a CVn]^^. Taxxe npaMaa, 
npoBeseHHaa aepea ynoManyxyio SBeaay noa xbocxom Boabmoft MeaBcaHUbi h 
aepea xbocx JIbBa, cocahhhx h abc npeamecxByioiuHe 3Be3abi b Boaocax 
[BepOHHXH]*^. 

OxHOCHxeabHO 3Be3A JJeBbi oh nHmex, axo Mexcay ceBepHoii Horoii flcBbi 
\/i Vir] H npaBOH hoxoh Boaonaca K Boo] pacnoaoaceHH ase SBcaabi^^, h3 
xoxopux loacnaa [109 Boo], oaHnaxoBoil apxocxH co 3Be3aoH na [npaaon] HOre 
Boaonaca, CMcmena x BOCxoxy ox npaMoti, npoxoaaiaeft aepea ase 3xh Hom, 
a ceBepnaa, caa6o CBexaipaa [31 Boo], naxoanxca na oahoh npaMOH c sxhmh 
HoraMH^^; aaxeM caa6o cBexacacH h3 asyx 3xhx 3Be3a npearaecxByiox a^e apxHe, 
xoxopbie BMecxe co caa6o CBexameii oBpaayiox paBHoBeapenHbiH xpeyroabHHx, 
BepraHHOii xoxoporo aBaaexca caa6o CBexamaa^^; o6e 3 xh aBeaabi Byayx na 
oanoii npaMoii c ApxxypoM [a Boo] h ioxchoh hopoh fleBbi [A Vir]'^. SaxcM 
Meatay KoaocoM [CnHxoii, a Vir] h Bxopott aBcaaoH ox xoHU.a xBOCxa rnapbi 
[y Hya]^* naxoaaxca xpH aBeaabi [57, 63, 69 Vir] na oanoft c hhmh npaMoft^^; 
cpeanaa h3 hhx [63 Vir] 6yaex na oahoh npaMOH c KoaocoM h npeanocaeaneH 
B xBocxe rnapbi. 

Hxo xacaexca aBeaa b Kaemnax CxopnHona, xo npHSananxeabHO na oahoh 
npaMOH c asyMa apxHMH aBeaaaMH KaemHeii [a, p Lib] naxoanxca x ceaepy 
apxaa xpoftnaa aBeaaa [« Ser], h6o no o6e ee cxopoHM pacnoaoxeHM aae 
MaaCHbXHe [36, 30 Ser]^°. 

OxHOCHxeabHO 3Be3a CxopnHOHa oh nnmex, axo npaMaa, npoBeaennaa aepea 
nocaeanioK) h3 aBeaa xaaa CxopnHona [A Sco] h aepea npaaoe xoaeno 
SMeenocpa [rj Oph], aeanx nonoaaM paccxoaHne Mexay a^yMa npeamecx- 
ByiomHMH aaeaaaMH [36, 0 Oph] na npaBoii Hore SMeenocpa^^ flaaee, naxoe 
[0 Sco] H ceabMoe [k Sco] coaaeneHHa [xBocxa] aexax na oahoh npaMoft c 
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apKOH 3Be3flOH B cepcaHHC yKepTBeHHHKa [a Ara]^^. SaxcM, 6ojiee ccBepHaa 
3Be3aa [a Ara] b ocHOBaHHH vKeprBeHHHKa {a, 6 Ara]^^ jicxht homth na oahoh 
npHMOH Me*ay dhthm coiuieHeHHeM [xBocra] [0 Sco] h cpeflHCH bbcbsoh 
vKepTBCHHHKa, npHMepHO Ha OaHHaKOBOM paCCTOHHHH OT KaXflOH H3 3THX BBCBA. 

OxHOCHTeabHO 3Be3a Cxpejibua oh nHraex, hxo k Bocxoxy h k lory ox Benua 
[lOxHaa Kopona], naxoflameroca noa CxpejibuoM, jiexcax sbc apxHC 3Be3abi 
[a, y3 Sgr], pacnojioxceHHbie npH6jiH3HxejibHO na paccxoaHHH xpex jiokxch; h 3 
HHX 6oJiee roxcnaa h apxaa Haxoaautaaca na Hore Cxpeabua, 6yaex 

npH6jiH3HxejibHO Ha OflHOH npaMOH CO cpeaneH [a CrA] h3 xpex apxHx 3Be3a 
BeHua [y, a,y3CrA], pacnoao^CHHux b hcm k Bocxoxy, h c nocaeayiomeH 
Sgr ] H3 apxHx 3Be3a K, x, o, (p Sgr ] b npoxHBonojioxHux yxjiax 
HexbipexyroabHHxa; SBa paccxoaHHH [Mexay sxhmh xpcMa 3Be3aaMH] paBHu; 
6ojiee ceBepnaa h3 hhx [a Sgr] oxicaonnexca ox 3 xoh npaMofi x BOCxoxy h 
H axoflHXCH Ha OflHOH npaMOii c asyMa apxHMH BBCaaaMH [^, a Sgr], 

24 

pacnojioxceHHbiMH b npoxHBOjiexcaiuHX yrjiax uexbipexcxopoHHHKa . 

0 3Be3aax Boaojiea oh nHraex, axo aae 6 jih3ko pacnojioxceHHwe 3Be3aH b 
rojiOBC Kohh [6, v Peg ] h nocaeayioraee njieao Boaojiea [a Aqr ] Haxoaaxca 
npH6aH3HxeabHO na oaHoii npaMoii, napaaaeabHOH npoBeaennoH aepe3 npea- 
raecxByromee naeao Boaoaea Aqr] k ssesae na mexe Kohh [e Peg]^^. 
3axeM, npeamecxByiomee naeao Boaoaea \fi Aqr] h 6oaee apxaa 3Be3aa [? 
Peg] H3 aayx na race Kohh K, | Peg], a xaxace 3Be3aa na nynxe Kohh [a 
And] 6yayT na oaHoft npaMoft, h hx paccxoanna paBHH^^. H oh nnraex eme, 
axo npHMaa, npoBeaennaa aepea Mopay Kohh [c Peg] h Bocxoanyro [rj Aqr] 
h 3 aexbipex 3Be3a y Aqr] cocyaa [Boaoaea], aeanx nonoaaM h noaxH 

noa npaMhiM yraoM npaMyio aepea ase 6aH3xo pacnoaoaceHHbie 3Be3abi na 
roaoBe Kohh {6, v Peg ]^^. 

OxHOCHxeabHO xe Phi6 oh nHraex, axo aseaaa bo pxy 6oaee k)xhoh pbi6bi 
IjS Psc], apxaa na naeaax Kohh [a Peg] h apxaa na rpyan |j8 Peg] aexax 

Ha oaHOH npaMOH^*. 

Hxo xe xacaexcH Oana, xo Beayraaa 3Be3aa b ocHOBanHH Tpeyroabnnxa 
^8 Tri] oxxaoHaexcH Ha oaHH naaeu, x Bocxoxy ox npaMOH, npoBeacHHOH aepe3 
3Be3abi Ha Mopae OBHa [a Ari] h aepea aeayio Hory AnapoMeabi [y And]^^. 
flaaee, ase Beayrawe |j8, y Ari ] h 3 3Be3a na roaoBC Oana h cepeanna ocHOBaHHa 
TpeyroabHHxa [x.e. cpeanaa xoaxa aHHHH, coeaHnaroraen 3Be3abi y3 h y Tri] 
HaxoaaxcH na oanoii npaMOH^®. 

OxHOCHxeabHO 3Be3a Teabaa oh naniex, axo Bocxoanue 3Be3abi Pnaa 
[a, e Tau] h raecxaa c lora h 3 3Be3a raxyphi, xoxopyio OpnoH aepxHx b acBOft 
pyxe [jr^ Ori], 6yayx na oanofi npaMOH^*. flaaee npaMaa, npoBeaennaa aepe3 
nepeaHHH raa3 Teabua [e Tau] x ceabMoii c rora h 3 3Be3a raxypu [<p^ Ori], 
ocxaBaaex na 1 naaeu x ceaepy apxyio 3Be3ay b fnaaax [a Tau]^^. 

Hxo xacaexcH 3Be3a BaHaneuoB, xo oh nnraex, axo na oanoH npaMOH c 
roaoBaMH BaH3HeuoB [a,Gem] naxoanxca nexoxopaa 3Be3aa Cnc], 
oxcxoaraaa ox Baaneii roaoBbi Gem ] na xpoHHoe paccxoanne Mcxay roaOBaMH; 
3xa xe caMaa 3Be3aa 6yaex na oanoii npaMon c ioxhumh 3Be3aaMH [d,0 Cnc] 
H3 aexbipex 3Be3a [d, 8, y, Cnc] Boxpyr xyMannocxH [ilcan]^^. 
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TaKHM o6pa30M, bo bccx 3thx KOH4)HrypauHHX, oxBaTbIBaK)^^Ix 66jibrayK) 
iiaCTb BCCH C({)epbl, MbI He BHflHM flO HaCTOamCrO BpeMCHH HHXaXHX HSMCHeHHH, 
KOTopbie 6buiH 6bi BOo6iae saMeTHbiMH B TeaCHHC npoTexraHx [co bpcmch 
fHnnapxa] 260 jier, a ohh BuaBHjiHCb 6 h, ecan 6h aBHxeHHC k BOCToxy 
coBepraaaH aarab aBeaflu, pacnoao^KeHHue b xpyre aoaHaxa. 

OaHaKO, HTo6bi acxpoHOMH B asabHCHineM cMoraH no nporaecTBHH 6oabraero 
BpeMCHH npoHaBoaHTb cpaBHCHHC Ha ocHOBaHHH eme 6oabmero HHcaa noaoOnbix 
3THM KOH({)HrypauHH, MbI npnOaBHM eme HeKOTopwe ne BcrpeHaiomHecH b 6oaee 
paHHHx HHcaHHax H HaOaioaeHHbie HaMH xoH^HrypauHH, KOTopue ocoOchho 
aenco Moryx 6bixb aaMeaCHH Haannaa ox coaBcaana OBHa. 

flBC caMbie ceBcpHHe [a,p Ari] na xpex aaeaa [a, yS, yAri] na roaoBC 
OBHa H apxaa aaeaaa b ioxchom xoaene ITepcea [e Per ], a xaxxe xax 
HaabiBaeMaa Koaa [a Aur, Kaneaaa] naxoaaxca na npaMofi aHHHH^'*. 

IIpaMaa, npoBeaennaa aepea xax naabiBaeMyx) Koay [a Aur] h caMyx) 
apxyx) H3 Fnaa [a Tau], npoxoaax hcmhoxo x Bocxoxy ox aBeaaw na 
npeamecxByximeii Hore BoaHHaero [i Aur]^^. SaxcM, xax HaauBaeMaa Koaa h 
aaeaaa, o6iaaa aJi« pacnojioxceHHOii caaan hoxh BoaHnaero h xoHua ceBepnoro 
pora Tejibua Tau], aexcax na OflHoii npaMoii co aacaaoH na nepeaneM naeae 
OpHOHa [y Ori 

flaaee, [aae] apxne aacaaM Ha roaoBax BanaHCUOa [a,/3 Gem] aexax 
noaxH Ha oanoft npaMOft c apxoii aBcaaoH na mee rnapbi [6 Hya]^^. 

SaxcM, aae paaoM pacnoaoxcHHue aBcaabi na nepeaHefi aane Boabmoft 
MeaBcaHUbi [i,a; UMa] h naxoaHmaaca na xoHU,e ceaepHOti xaemHH Paxa 
[i Cnc ] 6yayx na oanoii npaMOfl c 6oaee cesepHUM Ha [asyx ] Ocaax [y Cnc ]^*. 
PaBHbiM o6paaoM ioxhuh Ocaenox [<$ Cnc] h apxaa aaeaaa IIpouHOHa [a 
CMi] aexax npnBaHaHxeabHO na oanod npaMoii c Haxoaameiica Mexay hhmh 
apxoii aacaaoit nepea roaoaoii rnapbi |y3 Cnc]^’. 

flaaee, npaMaa, npoBeaennaa ox cpeanen [y Leo] Ha apxHx aneaa Ha mee 
JIbBa E, y, Ti Leo ] x apxoii aaeaae b PHape [a Hya ], ayxb-uyxb oxxaonaexca 
X Bocxoxy ox aacaabi Ha cepaue JIbBa [a Leo]'*®. H npaMaa, npoBcaennaa ox 
apxoii aBcaabi na xpecxue JIbBa [5 Leo] x apxoii aaeaae, Haxoaameiica Ha 
aaaHCM 6eape Boabmod MeaBeanma [y UMa], aBaaromeiicH ioxhoh aaeaaoH 
Ha aaaHeii cxopone uexbipexyroabHHxa, ocxaBaaex HCMHoro x aanaay ase paaoM 
pacnoaoxcHHbie aBcaaia [v, | UMa ] na xoHu,e aaaneii aanai Boabraoii 
MeaBcaHubi'*'. 

SaxCM, npaMaa, npoBcaennaa ox SBcaaia caaan na 6eape fleBbi g Vir] xo 
Bxopoii aaeaae ox xoHua xaocxa rnapbi [y Hya], npoxoanx ayxb-ayxb x aanaay 
ox xax HasbiaacMoro Koaoca [a Vir]'*^, IIpaMaa, npoBcaennaa ox Koaoca x 
aaeaae na roaoBC Boaonaca lj3 Boo], caerxa oxxaonaexca x Bocxoxy ox Apxxypa 
[a Boo]**^. Ha oaHoii npaMoii aexax xaxxe Koaoc h ancaabi na xpuabax 
Bopona {d,y Crv]“*“*. Koaoc h aBcaaa caaaa na 6eape Aeabi Vir] aexax na 
oanoii npaMOii c caMoii ccBepnod h apxoii Boo] na xpex aaeaa na nepeancM 
xoaene Boaonaca [rj, t, v Boo ]'*^. 

KpoMC xoro, apxne aBcaabi Kaemnen [a,p Lib] aexcax nonxn na oanoii 
npaMoii co aacaaon na xoHue XBocxa rnapbi [jc Hya]. 5Ipxaa aaeaaa na loacHOii 
xaerane [a Lib], Apxxyp n cpeanaa na xpex aaeaa na xaocxe Boabraoii 
MeaBeanuH UMa] aexax na oanon npaMOii. 5Ipxaa aaeaaa na ceaepHoii 
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KJiemHe Lib], ApKxyp h caa^H na 6eape Boabmoii MeaBcaHUH [y 

UMa] jiexax na oaHOii npaMOH**^. 

flanee, asesaa na aaaHeft tojichh SMeenocua [| Oph], asesaa na naxoM 
coMjieHCHHH xBocxa CKopnHOHa {6 Sco] h nepeaHHH [v Sco] h 3 aayx 6 jih3ko 
pacnoxoxeHHHx 3Be3a na era :Kajie [A,v Sco] 6yayx aa oaHoft npaMOH**^. 
riepeaHHH [aSco] h 3 xpex aaeaa na rpyan CxopnaoHa [a, a, x Sco] h aae 
3Be3aH Ha KOJiCHHx SMecHocua [jy, ^ Oph ] obpaayiox paBHobeapcHHHii xpey- 
rojibHHK, BepmHHOM Koxoporo cayxHX nepeaHaa aaeaaa h 3 xpex na rpyaH 
CKopHnoHa***. 

SaxcM, 3Be3aa Bxopoii BejiHaHHu na nepeaHeft, ioxchoh jioawxxe Cxpeabua 
[y3 Sgr], 3Be3aa Ha ocxpne cxpejiu [y Sgr] h aaeaaa na aaaneM Kojiene 
SMeeHOCua {rj Oph] jiexcax na oanoH npaMoft'*^. Saeaaa na kojichc xoii xe 
[nepeaHeft] hoxh Cxpejibua [a Sgr], Haxoaaiuaaca no coceacxBy c [lOxcnoft] 
KopoHoft, 3Be3aa na ocxpne cxpeau [y Sgr] h aaeaaa na nepeaneM xonene 
SMeenocua Oph] jiexcax na oanoft npaMoft^®. 

KpoMe xoro, npaiaaa, coeaHHaiomaa apxyK) 3Be3ay b Jlnpe [a Lyr] co 
3Be3aaMH na porax Koaepora [a,y3, v, | Cap], npoxoanx neMHoro k Bocxoxy 
ox apxoft aaeaabi b Opae [a Aql]^*. IlpaMaa, npoBeaennaa ox apxoft aBesau 
B Opae K aBeaae nepBoft BeauuMHu bo pxy lOacHoft Pubu [a PsA], aeanx 
npH6aH3HxeabHO nonoaata paccxoanne Mcxay asyMa apxHMH aaeaaaMH na xBOCxe 
Koaepora [y, <5 Cap ]^^. 

SaxeM npaNiaa, npoBeaennaa ox ascaabi nepBoft BeanaHHu bo pry lOacHOft 
Pw6hi K aBeaae na Mopae Kona [e Peg], npoxoanx neMHoro k BOCxoxy ox 
apxoft aBeaabi na aaancM naene Boaoaea [aAqr]^^. 

ilaaee, ase aaeaabi, axo bo pry lOacHOft Pbi6bi [a PsA] h loacHoft pbi6bi 
[h3 coaBeaaHa Ph 6, y3 Psc], h nepeanHe aBeaaw aexbipexyroabHHxa Kona 
[a,/3 Peg] aexax na oanoft npaMoft^**. 

H ecaH KXO-HH6yab axH KOH4>Hrypau.HH CHOBa npnaoaeHx x HaobpaaceHnaM 
coaBeaaHft na nebecnoM rao6yce rnnnapxa, xo naftaex, axo ohh xenepb 
npH6aH3HxeabHO xaxoBbi, xaxHMH 6biaH noaoxcenna hx na rao6yce coraacHO 
aanncaM hx Ha6aK)aeHHft Bpeiaen [Fnnnapxa ]^^. 

2. O xoM, axo c(t)epa HenoaBHXHux sBeaa cosepuiaex 
Hexoxopoe aBHxeHHe b nanpaBaeHHH nocaeaoBaxeabHOcxH anaxoB xpyra, 
npoxoaaihero aepea cepeawHid aoanaxaabHbix cosBeaaHft 

Ha 3XHX H HM noaobHHx HabaioaeHHft mh MoaceM ycxanoBHXb, axo Bce 
aaeaaH, HaabiBaeMue obbiaHO nenoaBHacHUMH, coxpanaHjx oano h xo xe 
B3aHMHoe noaoxeHHe h hmoiox oano h xo xe aBuxenne. Ho, xpoiae xoro, hx 
C({) epa coBepraaex nexoxopoe CBOftcxaenHoe eft aBuxenne b cxopony, npoxHBO- 
noaoxHyx) BpaiaeHHX) Mnpa, a hmchho b HanpaBaeHHH nocaeaoBaxeabHocxH 
anaxoB, x.e. aBHxeHHX) boabmoro xpyra, npoBeaennoro aepea noaxjCH 
paBHoaencxBeHHoro xpyra h xpyra aepea cepeaHHbi aoaHaxaabHux coaBeaanft. 
HaM aerae Bcero ybeanxbca b 3xom, ecan aaMexHXb, axo oann h xe xe aBeaaia 
B apeBHocxH H B Hame apexia He coxpanaxjx oaHHaxoBbix paccxoaHHft no 
oxHoraeHHK) X xoaxaM coanuesopoxoB h paBHoaencxBnft, ho Bceraa b 6oaee 
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nOaaHHC BpCMCHa 3TH 3Be3flH HMCIOT dojIblUHe paCCTOHHHH OT 3THX TOHCK B 
HanpaBjieHHH noaieaoBaTejibHocTH anaKOB^^. 

fleHCTBHTCJIbHO, fHnnapX B CBOCM C04HHeHHH «0 CMemCHHH COJIHUeBOpOTHHX 
H paBHOaeHCTBCHHHX TO^eK^, COnOCTaBJIBH JiyHHWe aaXMeHHfl, TOHHO Ha6jIK)- 
aeHHbie hm caMHM, c 6ojiee paHHHMH, Ha6jiK)AeHHUMH TnMoxapHCOM, nojiynaeT 
BblMHCACHHCM, MTO B Ha6jIK)AeHMBX CTO BpeMCHH KOJIOC OTCTOHJI OT TOMKH 
ocCHHcro paBHoaCHCTBHH Ha 6 rpaflycoB b HanpaBjieHHH npoxHB nocjieaoBaxejib- 
HOCXH anaxoB, a b Ha6jHOAeHHHx THMOxapnca npH6jiH3HxejibHO na 8 rpaaycoB. 
06o BCCM 3XOM OH TOBopHx xax: «HxaK, ecjiH, HanpHMcp, panbine Kojioc na 
Boanaxe npearaecxBOBaji xonxe occHHcro paBHoacHcxBHH no aojiroxe na 8 
rpaaycoB, xo b Hacxoamee BpeM« na 6 rpaaycoB^, h xax aajiee^^. Oh aoxaabiBaex, 
Hxo xaxoe xce oxcxyiuieHHe b HanpaBjieHHH nocjieaoBaxejibHocxn snaxoB 
npoH3onuio noHXH h y Bcex apyrnx 3Be3A, ajih xoxopux 6iiUio nponaBeaeno 
cpaBHeHHC^*. A mh, cpaBHHBaa b name BpeMa BHAHMue paccxoHHHH 
HenoABHxcHbix 3Be3A ox xonex cojinaeBOpoxoB h paBHoaencxBHH c aanncaMH 
Ha6jnoAeHHH Fnnnapxa, xohho xax xce nanuiH nepeMemenne hx b HanpaBjieHHH 
nocjieaoBaxejibHocxH anaxoB, coBepmaiomeeca b xex xe nponopunax, xax h 
npeainecxByiomee. 3xo HCCJieaOBaHne mh nponaaejiH npn noMomn npeABapnxejib- 
HO nocxpoeHHoro naMH HHCxpyMenxa ajih Ha6jiK)AeHHii paajiHHHHx paccxoHHHH 
JlyHH ox CoAHua. Hah axoro oahh h 3 xpyros acxpoAflSnH mh ycxanaBAHBaAH 
no HanpaBAeHHK) x BHAHMOMy bo speMH Ha6AK)AeHHH noAOAceHHio JlyHH, a 
Bxopoft noBopaMHBaAH X HCCAeayeMOH SBesae xax, hxo6h h aaeaay, h Jlyny 
MOACHO 6hAO Ha6AK)AaXb B COOXBeXCXByiOmHX nOAOACeHHHX. TaXHM HMOHHO 
o6pa30M no paccxoHHHHM ox JlyHH MH H onpeacAHeM noAOAceHHe xaxaoH b 
OXaCAbHOCXH HpXOii 3Be3abI^^. 

B xanecxBe oanoro h 3 npHMepoB mh npHBeacM Ha6AioaeHHe bo 2 roa 
AnxoHHHa, b 9-h achb ernnercxoro MecHua OapMyxH^. Koraa Coanae yace 
aaxoAHAO B AAexcanapHH h b MepnaHane cxosui nocaeannH rpaayc Teabua, 
x.e. 6hao 5V2 paBHoaencxBeHHHx nacoB nocae noayanH 9-ro nncaa, mh 
Ha6AK)aaAH BHAHMoe paccxoHHHe JlyHH ox CoAHu,a, HaxoAHBmerocH npHMepno 
Ha 3 rpaayce Ph6, h noaynHAH 92Vs rpaayca. Hepea noanaca, xoraa Coanue 
yxe aainao h b MepHAHane cxonaa nepaafl nexaepTb EansHeuoB [x.e, 7;30 
rpaaycoB EaH3HeuoB], BHAHMoe noaoxenHe Jlynn onpeaeanaocb xaxHM ace 
noaoxenneM xpyra acTpoanEnH, h SBesaa na rpyan JIbBa [a Leo], BHanpyeMan 
npn noMoiAH Bxoporo xpyra acxpoaHEnH, oxasajiacb Ha paccxoHHHH ox Jlynn 
B 571/6 rpaaycoB b HanpaBaenHH nocaeaoBaxeabHOCXH snaxoB no xpyry, 
npoxoAHiaeMy nepea cepeanHH soaHaxaabHHx cosBcaanH. 

B nepBOM Ha6aioaeHHH hcxhhhoc noaoxcenne Coanua Ehao onenb Eahsxo 
X 31/20 rpaaycaM Ph6, xax nxo npn bhahmom noaoaceHHH Jlynn na paccxoHHHH 
921/8 rpaaycoB b nanpaBaeHHH nocaeaoBaxeabHocxH snaxoB ona naxoanaacb 
npH6aH3HxeabHO na 5Ve rpaaycax EaH3Heu,OB, rae ona h aoaacna Ebuia 
HaxoAHXbCH coraacHO HaniHM ochobhhm mnoxeaaM. Hepea noanaca xe Jlyna 
aoAACHa Ebuia npoABHHyxbca npH6aH3HxeabHO na 1/4 rpaayca b nanpaBaeHHH 
nocaeaoBaxeabHocxH anaxoB h no cpaBuenHio c nepBHM noaoxenneM HMexb 
napajiaaxxHnecxoe CMemenne npH6aH3HTeabHO b Vi 2 nacxb rpaayca npoxHB 
nocaeaoBaxeabHOcxH anaxoB. CaeaoBaxeabHO, bhahmoc noaoxenne Jlynn nepea 
noanaca aoaacho Enao Enxb na SVs rpaaycax EaHaneuoB, xax nxo aaeaaa na 
rpyan JIbBa, nocxoabxy bhahmoc ee paccxoHHHe ox Jlynn Enao 5714 rpaaycoB 
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VI 1.3. O 


ibtx seesd aoKpye nojuocoe aoduaKa 


B HanpaBjieHHH noaieaoBaTejiBHocTH SHaKOB, naxoamiacb na 21/2 rpaaycax JIbBa 
H, cjieaoBaTCJibHO, oTCToajia aa 321/2 rpaayca ot tohkh jiexHero cojiHueBopoxa^^ 

Ho B 50 roa xpexbero nepHoaa Kaxanna^^, xax aanacaa rannapx hcxoah 
H 3 CBOHx HaOjiioaeHHH, 3xa sBeaaa ox xoii xe caMoft xoaxa jiexaero cojiHuesopoxa 
oxcxoaaa aa 291 / 21/3 rpaaycoB b aanpaBjieaaa noaieaoBaxeabaocxa aaaxoB. 
CjieaoBaxeabao, SBeaaa aa rpyaa JIbBa nepeaBaayjiacb b aanpaBjieaaa 
nocjieaosaxejibaocxa aaaxoB aa 22^3 rpaayca no xpyry, npoxoaameMy aepea 
cepeaaabi soaaaKajibabix cosBeaaaa aa nepaoa ox BpcMcan aaOjiioaeana 
fannapxa ao aaaaaa uapcxBOBaaaa Aaxoanaa, xoraa a mh npoaaaejia Odjibmyio 
aacxb aaOjnoaeaaa aa nojioxceaasMa aenoaBaxcabix aaeaa^^, x.e. npaOjiaaaxejibao 
3 a 265 jiex^^. Ha axoro oOaapyxcaBaexca, axo nepeMeipenae b aanpaBjieaaa 
nocaeaoBaxejibaocxB aaaxoB cocxaBjiaex npaOjiaaaxejibao 1 rpaayc aa 100 jiex. 
Ilo-BaaaMOMy, xax xce npeanojiaraa a Fannapx, ecjia cyaaxb no caeayiomaM 
ero caoBaM b xaare «0 npoaoaxcaxejibaocxa roaa»: cEcaa no axoa npaaaae 
paBBoaeacxBeaBbie a coaaueBopoxBbie xoaxa nepeaBaraioxcH npoxaB nocjieao- 
BaxejibBocxa aaaxoB aoaaaxa ae Meaee, aeM aa coxyio aacxb rpaayca aa oaaa 
roai TO aeo6xoaBMO, axo6bi b 300 aex oaa nepeaBaraaacb aa paccxosaae, ae 
Meabinee 3 rpaflycoB»^^. 

npoB3BeflH noflofiabiM *e oOpaaoM aaOaKjaeaae paccxoflaaa ox Jlyaw ajih 
K oaoca [a Vir] a aaaOoaee apxax aseas B6aB3B cpeaaefi OKpyacaocxa aogaaxa, 
a aaxeM [onapaacb aa aax] a aaOaxiaeaaH ocxaabaux aaeaa^^, mu aamaa, 
axo ax BaaaMaue paccxoHaaH npaeaaaaxeabBO xaxoBU ace, xax ax aaSaioaaa 
a Fannapx, paccxoaaae ace ox xoaex coaaueBopoxoB a paBBoaeacxBBft no 
cpaBaeaBK) c aanacanauMa FannapxoM b xaayiOM cayaae yBeaaaBaacb 
npaOaBaaxeabao aa 22^3 rpaayca b aanpaBaeaaa nocaeaoBaxeabaocxa aaa- 


3. O xOM, Hxo cctiepa aenoABaacHux asesa cOBepiuaex aBaaceHae 

BOxpyr nojiiocoB aoaaaxa b aanpaBjieaaa nocjieaOBaxejibaocxa saaxOB 

Ha ocaoBaaaa cxaaaaaoro aau cxaaOBaxca noaaxauM, axo cctiepa 
aenoaBBxcaux aaeaa coaepmaex b aanpaBjieaaa nocjieaoBaxejibaocxa aaaxoB 
npaOjiaaaxejibBO xaxoe nepeMenteaae no oxpyxaocxa, npoxoaHiaea aepea 
cepeanau aoaaaxajibaux coaBeaaaa. Hocjie axoro aau ayxao accjieaoBaxb 
xapaxxep axoro aBaxeana, aauMa CJioaaMa, ycxaaoBBXb, coBepinaexcH oao 
BOxpyr nojiiocoB paBaoaeacxBcaaoro xpyra bjib xe BOxpyr nojiKx:oB aaxjioaaoro 
xpyra, npoxoaaiaero aepea cepeaaau aoaaaxajibaux coaBeaaaa. 3xo moxbo 
6biJio 6u ycxaaoBBXb a aa ocaoBaaaa paccMoxpeaaoro Bume nepeMemeaaa no 
aojiroxe, xax xax dojibinae xpyra, npoBoaaMue aepea nojiiocu oaaoro B3 
yxaaaaaux xpyroB, oxcexaiox aa apyroM xpyre aepanaue ayra, ecjia, xoaenao, 
npa BeaBaaBxejibaocxB nepeMemeaaa no aojiroxe b xeaeaae paccMaxpaBacMoro 
aeOojibmoro npouexyxxa speMeaa Boanaxaioipaa ox axoro paaaaua ae oxaxexca 
aeayBCXBBxejibaoB. Jlyarae BCero axo yacaaxb, accjieaOBaB nepeMemeaaa no 
inapoxe Mexay nporaeamaM a aacxoaiuaM BpeMeaeM. OaeBuaao, xpyr, 
paBaoaeacxBeaaua bjib npoxoaanpia aepea cepeaaau aoaaaxajibaux coaBeaaaa, 
aJiH nojiiOCOB xoxoporo aseaau 6yayx, corjiacao aaSjiioaeBBaM, coxpaaaxb oaao 
a xo xe paccxoaaae no inapoxe, a oxaxexca xeM, no xoxopoMy coBepraaexca 
aBBxeaae cctiepu [aenoasaxaux aBeaa]^*. 
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fHnnapx tohho thk xce npeflnojiaraex, hto BpamCHHC npoHCxoaHx Boxpyr 
nojirocoB HaKjiOHHoro xpyra. flcHCXBHxejibHO, b KHHxe «0 cMemCHHH cojiHue- 
BopoxHbix H paBHoaeHCXBCHHHx xo«ieK» OH npHBOAHx [b KaHCCXBC npHMcpa ] 
xox xe caMHH Kojioc, Koxopuft no Ha6jiK)aeHHHM h THMoxapnca, h ero 
Co6cXBeHHHM COXpaHHJI HeHSMCHHOH BCJIHHHHy CBOCTO paCCXOHHHH HO mHpOXe 
no oxHOmeHHK) ne k paBHoaeHcxBCHHOMy xpyry, a k xpyry, npoxoaameMy 
nepea cepeanHu aoanaKajibHHx co3Be3;^HH. 3xa aaeaga h paHbme, n xenepb 
HaxoflHjiacb Ha 2 rpasyca loxHce xpyra, npoxoaHBraero nepea cepcflHHbi 
aoAHaKajcbHHx coaBeasHii. Ha ocHOaaHHH axoro b xHHxe «0 npoaojixHxejibHOCxn 
roaa» OH nojiaraex, nxo axo aBuxcenne Moxcex coBepmaxbca xoabxo BOxpyr 
nojnocoB soanaxa. Oanaxo, no ero codcxBCHHHM caOBaM, oh coMHCBaexcfl b 
noaHOH HaaexcHocxH Ha6aioaeHHM THMoxapnca, xax xax ohh npoHaBoanaHCb 
aocxaxoHHO rpy6o, a xaxxce h nocKoabxy aa npomeaniee bpcmh ne HaxonHaocb 
eme aocxaxoHHoii paannubi aaa xoro, hxo6h moxcho 6hjio caeaaxb naaeacHbie 
BbiBOAbi. Oanaxo Mbi, npumeamHe k xoMy xce BUBoay na ocHOBaHHH Ha6aioaeHHH 
H aa 6oabmHH npoMexcyxox bpcmchh, h noqxH njis Bcex HenoaBHxcHux aaeaa, 
MOxceM yxce cqnxaxb anaqHxeabHO aynme ycxaHOBacHHHM noaoxcenne, qxo 
aBHxceHHe HenoaBHxcHHx aBcaa coBepmaexca BOxpyr noaiocoB HaxaoHHoro xpyra. 
fleftcxBHxeabHO, Ha6aioaaH aaa Kaxmoii aBeaau ee paccxoHHne no ninpoxe ox 
xpyra, npoxoaamero qepea cepeaHHN aoaHaxaabHux coaBcaanii, x.e. no 
6oabniOMy xpyry, npoBeaennoMy nepea ero noarocu, mn nainaH, qxo axH 
paccxosHHs sBaxKDxcs HaH xaxHMH xce, xaxHe 6biaH aanHcanu h co6paHU 
fnnnapxoM*^^, Han xce oxanqaioutHMHCH xoabxo na oncHb Maabie BeaHHHHH, 
xoxopHMH MOxcHO npeHe6peqb npn Ha6aK)aeHHHx. 

Hxo *e xacaexcH paccxoHHHii [ascaa] ao paBHoaencxBeHHoro xpyra, 
oxcHHXbiBaeMfaix no 6oabmOMy xpyry, npoBeaennoMy nepea ero noaxKbi, xo 
onpeaeaeHHbie naMH hx BeanqHHbi ne cosnaaaiox hh c aanHcannuMH PnnnapxOM 
B Ha6aK)aeHHsx xaxoro poaa, hh c xomh, xoxopbie eme panbme 6biaH noayqeHbi 
THMOxapHCOM. Ha hhx, oanaxo, mh eme naaeacnee ycxanoBHaH xoxcaecxBeHHOcxb 
mHpox [aaeaa ] no oxHomeHHio x xpyry, npoxoaamcMy qepea cepeaHHu 
aoanaxaabHHx coaaeaaHH. B noaymapHH, naymcM ox aHMHero xponnxa x 
aexHOMy nepea xonxy Becennero paBHoaencxBHa, noaoxcenuH aBeaa oxnocHxeabHo 
paBHoaeHcxBOHHoro xpyra oxaaaancb 6oaee ceaepHUMH, neM 6biaH panee, a b 
npoxHBonoaoxcHOM noaymapHH — 6oaee {Oxchumh. B6aH3H paBHoaencxaenHux 
xonex B paccxoHHHax noayqaancb 66abmHe paanocxH, a aSanan xonex 
coaHueBopoxa — Menbrane, h noqxH Bceraa nponopuHOHaabHbie nepeMemennaM 
B aoaroxe, xoraa oxpeaxH aoanaxaabHoro xpyra no oxHomeHHio x paBHOaencx- 
BeHHOMy xpyry cxanoBHancb 6oaee ceaepHUMH nan 6oaee ioxchlimh. Hxo6hi 
caeaaxb naaaraeMoe 6oaee nonaxHUM, mh opnaeaeM aaa xaxmoro h3 
ynoManyxHx noaymapHH aanncannue paccxoanna aaeaa no mnpoxe ox 
paBHoacHcxBeHHoro xpyra, naMepennue no 6oabmoMy xpyry, npoBeaennoMy 
qepea ero noaroca, no THMOxapncy, no Fnnnapxy, a aaxeM h namn, noayaenHHe 
xaxHM xce o6pa30M. 

5Ipxaa 3Be3aa b Opae [a Aql], no aanacaM TnMOxapnca, oxasHBaexca 
ceaepnee paBHoaencxaennoro xpyra na 54^5 rpaaycoa, y fnnnapxa xax xce, 
xoraa xax mh naman 51/2^3 rpaaycoa. Cpeanaa aaeaaa Ilaeaa {rj Tau]^°, no 
aaoHcaM TnMoxapnca, pacnoaaraaacb ceaepnee paBHoaencxaennoro xpyra na 
141/2 rpaaycoa, no Tnnnapxy — na 151/6 rpaaycoa, a mh noayqnan 161/4. 
ilpxaa aaeaaa Fnaa [« Tau], no aanncsM THMOxapnca, 6Haa ceaepnee 
paBHoaencxaennoro xpyra na 81/21/4 rpaaycoB, a no Fnnnapxy — na 91/21/4, 
MH xce nojiynnan 11 rpaaycoa. Canaa apxaa aaeaaa Boannaero, nasHaaeMaa 
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Ko30h [a Aur], no aanncHM ApHcnuuia, pacnojiarajcacb ceBepnee paBHoaencr- 
BCHHoro Kpyra na 40 rpaaycoB, a no Pimnapxy — na 40%, mh xe nanuiH 
BenmiHHy 411/6 rpaayc. SBeaaa na nepeancM mrene Opnona [y Ori], no sanncaM 
THMOxapnca, ctoht na 1% rpaayc ccBepnee paBHoaencTBCHHoro xpyra, no 
Fnnnapxy xe — na LA's rpaaya, mh xce nojiynmin paccrOHnne b 21/2 rpaayca. 
SBcaay Ha saancM njiene OpHona [a Ori] TnMOxapHc aanncHBaer ccBepnee 
paBHOaencTBCHHoro xpyra na 31/21/3 rpaayca, Tnnnapx — na 41/3, a mh 
nojiynnan 51/4 rpaaycoB, ilpxaa SBeaaa bo pry Oca [a CMa], no aannCHM 
THMOxapnca, pacnojioxccHa loxcHce paBHoaencTBenHoro xpyra na I 6 V 3 rpaaycoB, 
no Fnnnapxy — na 16, a mh nanuin 151/21/4 rpaaycoB. flepeannH npxan SBCsaa 
na rojiOBax EjinsneuoB [a Gem ], no aanncHM ApncTHJiJia, pacnojioxena ceBepnee 
paBHOflencTBennoro xpyra na 33 rpa^yca, no Fnnnapxy — na 331/6, a mh 
nojiynnjiH 33% rpaayca. CjieayionnyK) na hhx Gem] ApncTnjiJi aannCHBaer 21 
pacnojioxceHHOH ceaepnee axBaropa na 30 rpaflycoB, Fnnnapx aaer ctojibxo xe, 

MH xce nanuin 30% rpaaycoB^*. 

Bee 3TH aanHHe ncuiynenn fljia roro h3 BHraeyxaaannHx nojiymapnii, 
xoTopoe B CBoeM npoTBxceHHH no flojirore Bx^ixmaer xonxy Becennero 
paBHOflencTBHH. ripn 3tom oxaaHBaerca, nro nonoxenna OTHOCnrejibno 
paBHoaencTBennoro xpyra, naOjiioflennHe b 6o;iee noagnee apena, exann no 
mnpoxe 6ojiee ccBepnHMH, aeM 6hjih paname, npnaeM naMenenna wia aaeaa, 
pacnojioxenHHx y xoaex ccuinueBopoxoB, B0o6me MaJiH, a a;ia 6j[H3xhx x 
paBHOflencxBeHHHM aoexaxoano anaanxejibHH. Bee axo HBjiaexca cjieacxBneM 
Bpamenna b nanpaaiiennH nocjieaoBaxejibnocxn anaxoa aoxpyr ncwirocoa 
naxjiOHHOro xpyra, xax xax pacnojioxennHe aajibme oxpeaxn axoro nojiyxpyra 
Bcerfla cxanoBaxca 6ojiee ceaepHUMn, aeM npeamecxByxMpne hm, h pacnojio- 
xeHHHe b6jih3h paBHOAencxBenHHX ronex aaiox Oojibmne oxx^ionenna, a b6;ih3h 
xoaex cojinpeBopoxa — Menbrnne. 

B npoxHBonojioxHOM nojiymapnn aBeaay na cepaue Jlbaa [a Leo ] TnMoxapne 
aanncHBaex pacnoaoxennon ceBepnee paBnoaenexaennoro xpyra na 211/3 rpaayc, 
Fnnnapx — na 20%, a mh nanuin \ 9 V 2 V 3 . Tax naanBaeMnn Kojioc [a Vir] 22 
TnMoxapne aanncHBaex pacnojioxennnM ceBepnee paBnoaenexaennoro xpyra na 
1% rpaayc, Fnnnapx — Bcero Jinmb na %, a mh nanuin, nxo on 6 yaex loxnee 
paBHOaencxBeHHoro xpyra na V2 rpaayca. CaMyio xpannioK) aBeaay na xpex a 
xBoexe Bojibmon MeaaeaHUH [tj UMa] Apncxiuui aanncHBaex ceaepnee 
paBHoaenexaennoro xpyra na 6IV2 rpaayc, Fnnnapx — na 6OV2V4, a mh 
nojiymuiH 59% rpaaycoB. Bxopaa aneaaa ox xonpa, naxoann^aacH b cepeanne 
xBoexa UMa], no aanncHM Apncxnjuia, pacnoaoxena ceBepnee paanoaencx- 
aennoro xpyra na 671/4 rpaaycoB, no Fnnnapxy — na 66 %, a mh nanuiH 65 
rpaaycoB. TpexbS ox xonpa anesaa, naxoanmaaca xax 6h b naaaae xaoexa 
[e UMa], no aanncaM Apncxiuuia, ceBepnee paBnoaencxBennoro xpyra na 
68 % rpaaycoB, no Fnnnapxy — na 67%^^, a mh nonyanan 66 % rpaaycoa. 
Apxxyp [a Boo], coraacno aanncaM TnMoxapnea, naxoanaca ceaepnee 
paBHoaenexaennoro xpyra na 31% rpaayc, coraacno Fnnnapxy — na 31, a 
MH noayanaH 29%%. Ha apxnx aBeaa b xaemnax CxopnHona naxoaamyioca 
na xOHue ioxhoh xaemnn [a lib] TnMoxapne aanHCHaaex 6 oaee ioxhoh 
paBHoaencxBennoro xpyra na 5 rpaaycoB, Fnnnapx — na 5%, a mh nnayanan 
7% rpaaycoa. Haxoaamaaca b xonue ceaepnon xaemnn Ij3 Lib], no aanncaM 23 
THMOxapnca, pacnoaoxena ceBepnee paBnoaenerBennoro xpyra na II /5 rpaayc, 
no Fnnnapxy — xoabxo na % rpaayca, a mh namaH, nxo ona 6 yaex na 
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1 rpaayc lOXHce paBHoaeHCTBeHHOro Kpyra. apKyio SBeaay Ha rpysH CKopnHona, 
xaK HasHBacMbiH AHxapec [a Sco], THMoxapnc aanncHBaex xax pacnojioxeHHyio 
iOXHce SKBaxopa na I8I/3 rpaaycoB, rnnnapx — Ha 19, a mh nojiynHjiH 
201/4 rpaaycoB^^. 

Hxax, H3 Bcero axoro nojiynaexca npoxHBOnojioxcHoe [ycxanoBjiCHHOMy 
panee ] cjieacxBHC, a hmchho: 6ojiee hosahhc no mHpoxe nojioxcHHH 
oxHocHxejibHO paBHOfleHcxBeHHoro xpyra cfle;iaaHCb 6ojiee ioxhumh no cpaB- 
HCHHK) C 6ojiee paHHHMH npOnOpi^HOHajIbHO [BpeMCHHHM npoMCxyxxaM H 
nOJIOXCHHHM ]. 

TaxHM oOpasoM, moxcho aaicjiiOHHXb, nxo nepcMemCHHe c(i)ephi nenoABHxcHbix 
3Be3a no flojiroxe coBcpraaexca b HanpaBJiCHHH noaieaoBaxejibHocxH 3HaKOB h, 
xax Mbi CKa3ajiH, npnOjiHBHxejibHO Ha 1 rpaayc b 100 jiex, a hmchho na 
23^3 rpaayca 3 a 265 jiex, npoxexniHX Mcxay rnnnapxOBHMH h naniHMH 
HaOjiroflCHHHMH; h bcc axo ycxanaBjiHBaexcH xnaBHHM oOpaaoM na ocHOBannH 
paaHocxcH b ranpoxe xex 3Be3a, nxo pacnojioxccHbi 6jih3ko k paBHOaencxBCHHbiM 
XOHXaM. 

flCHCXBHXcjibHO, cpcflHaH H3 IljiCHfl [t] Tau ], no Fnnnapxy, naxo^Hjiacb 
ccBcpHce axBaxopa na 151/6 rpaaycoB, mu xce nanuiH 161/4, Tax nxo b npoxcKmee 
flo Hac ox rnnnapxa bpcmh ona cxajia na IV 12 rpaayc 6o;iee ccbcphoh; 
npH6jiH3Hxe;ibHO xaxyio *e paannuy b ranpoxe oxHOCHxcjibHO axsaxopa 
npoHSBCflyx 3a xo *e BpcMa 23/3 rpaayca soflHaKaabHoro xpyra b xohuc OBHa 
npH nepcMCtacHHH no ;(OJiroxe b nanpaBjiCHHH nocjiegoBaxcjibHocxH anaxoB Ha 
axox HHxepBa;!^'*. Tax nasuBacMaa Koaa [a Aur], naxogHBrnaaca, no fnnnapxy, 
cCBCpHce axBaxopa na 403^5 rpaaycoB, a no HamHM Ha6;iioaeHHHM — na 
411/6, crana 6ojiee ccbcphoh na V5 rpaayca; na axy caMyx) BCJinanny onaxb 
6yflyx paaJiHaaxbca ninpoxu oxHOCHx&xbHO axBaxopa npn nepcMcmcHHH ccpcflHHu 
Tcjibua Ha 23/3 rpaayca no aosnaxatibHOMy xpyry^^. Saesaa na ncpeancM aaeac 
OpHona [y Ori], naxosHBrnaaca, no Fnnnapxy, ccBcpHce axBaxopa na IV5, a 
no HamHM HaOjiioACHHaM — na 21/2 rpaayca, crana 6o;iec ccbcphoh na 3/3 
rpaflyca; npH6jiH3Hxc;ibHO na xaxyio BCJiHanny 6yAyT onaxb oxjiHaaxbca no 
ranpoxe oxHocHxcjibHO axaaxopa 23^3 rpaAyca aoAnaxaabHoro xpyra 3a ABywa 
xpexaMH Tcjibua^^. 

Tax xc B npoxHBonojioxcHOM nojiymapHH Konoc, naxoAnBraniica, no 
fnnnapxy, cCBcpnee axaaxopa na ^5 rpaAyca, a no naranM HaSjnoACHHaM — 
ioxHce Ha 1/2 rpaAyca, cxa;i 6ojiec ioxchum na II/12 rpaayc; na xaxyio BCjiHHHHy 
onaxb 6yAyT oxjiHaaxbca no ranpoxe oxHOCHxcjibHO sxaaxopa bbcbam b xonpe 
flcBH npn nepcMcraeHHH- na 23^3 rpaayca no aoAnaxajibHOMy xpyry^^. SacBAa 
Ha XOHUC xBocxa Bojibraoii Mcabcahuu [ij UMa], HaxOAHBraaaca, no fnnnapxy, 
cCBcpHce sxBaxopa na 6 OI/ 2 I /4 rpaAycoB, a no naranM HaOjiiOACHnaM na — 
593/3 rpaAycoB, cxaua 6ojiee ioxchoh na II/12 rpaayc, na xaxyio xe BCjiHunny 
no ranpoxe oxHOcnxeubHO sxBaxopa 6yAyx oxjinaaxbca bbcbau y nepaux rpaAycoB 
3Haxa Bccob npn nepcMduCHnn na 23^ rpaAyca no aoAnaxajibHOMy xpyry^*. 
Apxxyp, HaxoAHBinHflcH, no fnnnapxy, ccBcpHce axBaxopa na 31 rpaayc, a no 
HamHM Ha6jiioAeHHHM — na 291/2I/3 rpaAycoB, cxau dojiee kjxhhm na IVe 
rpaayc, Ha xaxyio xe BCJiHunny npHOjinanxeubHO paajiHuaioxcfl no ranpoxe 
oxHocHxeubHO sxBaxopa aaesAu nepnon xpexn KaeraHcn npn nepCABHxCHHH na 
23/3 rpaAyca no aoAnaxaubHOMy xpyry^^. 
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Bee H3JioxeHHoe, noxajiyii, craneT ansi nac eme 6ojiee hchhm na oCHOBaHHH 
cjieayiomHx Ha6jiK)aeHHH*®. 

THMOxapne nameT, aro oh npoHSBCji b AjiCKcaHapaa Taxae Ha6jiK)aeHafl. 
B 47 roa nepBoro 76-jieTHero KajiannoBa nepaoaa, b 8-b aeab AH({)ecTepHH, 
aaH 29-b aeab eranexcKoro Mecapa Axap, aa aexoae 3-ro aaca aoaa loxcaasi 
nojiOBBHa Jlyabi Ha6jiK)aajiacb tobho noKpuBaiouiea pacnojioxeHayio caaaa [x.e. 
Bocxoaayio] xpexb aaa nojiOBaay Iljieaa**. H axo 6 h;io b 465 roay nocjie 
Ha6oHaccapa, b eranexexoM Mecape Axap, b aoab c 29-ro aa 30-e aacjio, 3a 
3 aaca ao noayaoaa no laecxaoMy BpcMcaa, bjib 3a 3Vz paaaoaeacxBeaabix 
aaca, xax xax Cojiape aaxoaaaocb aa 7 rpaayce Boaonea. BpcMa ao nojiyaoaa 
B cpeaaax cojiaeaaux cyxxax nojiyaaexca npB6nB3Bxenbao paBabiM xaxoMy xe 
aacjiy aacoB [x.e. 31 / 3 ]. B axox aac, corjiacao paccMOxpeaawM aaMa Bbime 
ranoxeaaM, acxaaaoe nojioxceaae Jlyau 6buio aa 0;20 rpaaycoB Teabpa, x.e. 
oaa aaxoaaaacb aa paccxoaaaa 30;20 rpaaycoB ox xoaxa aeceaaero 
paBaoaeacxBaa a 6bpia aa 3;45 rpaayca ceaepaee epeaaeii jiaaaa aoaaaxa. 
BaaaMoe ace ee nojioxceaae b Ajiexcaaapaa 6bijio no aonroxe aa 29;20 rpaaycax 
Oaaa a aa 3;35 rpaayca ceaepaee epeaaeii jiaaaa aoaaaxa, xax xax b Mepaaaaae 
cxoaaa V 3 aaaxa BjiaaaepoB*^. TaxBM o6pa30M, pacnonoxceaaua esaaa 
(Bocxoaahia) xoaep riaeaa oxcxoaa ox xoaxa Beceaaero paBBoaeacxBBfl 
npB6aB3axeabHO aa 291/2 rpaaycoB b aanpaBaeaaa nocaeaoBaxeabaoexa aaaxoB, 
xax xax peaxp Jlyan aaxoaaacfl Bnepeaa aero a pacnoaarajica npB6.xB3axeabBO 
aa 32^3 rpaayca ceaepaee epeaneii aaaaa aoaaaxa; caeaoBaxeabao, xoaep Ilaeaa 
6hin ayxb-ayxb ceaepaee peaxpa Jlyaw. 

Arpanna, npoaaBoaHBmaa aaBjiioaeaaH b Ba4>aaaa, namex, axo b 12 roay 
floMapaaaa, 7-ro aacaa Meexaoro Mecsipa Mexpoa, b aaaaae 3-ro aaca aoaa 
Jlyaa cbobm loxcahiM poroM aaxpbuia pacnoaoaceaayK) C3aaH K)acByK) aacxb 
rinesia*^. M cooxBexcxByiopiee bpcmh 6buio b 840 roay nocae Ha6oBaccapa, b 
eranexexoM Mccape Tb6b, b aoab co 2-ro aa 3-e aacao, 3 a 4 aaca Meexaoro 
BpeMeaa ao noayaoaa, aaa 3 a 5 paBaoaeacxBeaaux aacoB, xax xax Coaape 
6biao aa 6 rpaaycax Cxpeabpa. CaeaoBaxeabao, aaa Mcpaaaaaa Aaexcaaapaa 
Ba6aK5aeHBe aMcao mccxo 3a SVi paBBoaeBcxacaabix aacoB ao noayaoaa*'*, 
aaa 3a 51/21/4 aacoB epeaaero BpeMeaa. B axox momcbx acxBBBoe noaoxceaae 
peaxpa Jlyaa Owao aa 3;7 rpaaycax Teabpa a aa 41 / 21/3 rpaayca ceaepaec 
epeaaea aaaaa aoaaaxa; BaaaMoe ace noaoxceaae b Bacjiaaaa 6biao no aoaroxe 
aa 3; 15 rpaaycax Teabpa a aa 4 rpaayca ceaepaec epeaaeii aaaaa aoaaaxa, 
xax xax b sxox momcbx aepea McpaaBaa npoxoaaaa 2^3 aaaxa Pbi 6 . TaxaM 
o6pa30M, B 3X0 BpcMa pacnoaoxceaaaa caaaa aacxb riacaa oxcxoaaa no aoaroxe 
ox xoaxa Beceaaero paBaoaeacxBaa aa 331/4 rpaayca b aanpaBaeaaa 
nocaeaoBaxeabBoexa aaaxoB a Buaa aa 32^3 rpaayca ceBepaee epeaaea aaaaa 
3oaaaxa*^. 

TaxaM o6pa30M, acao, axo pacnoaoxceaaaa caaaa aacxb Ilaeaa 6biaa a 
xoraa, a b aacxoaipee BpeMa no mapoxe ceBepaee epeaaeii aaaaa aoaaaxa aa 
xe xe caMbie 323 rpaayca no OoabuiOMy xpyry, npoBeaeaaoMy aepea ee noaiocfai, 
no aoaroxe xe oaa npoaBaayaacb ox xoaxa Beceaaero paBBoaeacxBBa aa 3;45 
rpaayca b aanpaBaeaaa nocaeaoBaxeabaoexa aaaxoB, xax xax bo BpeMa nepBoro 
Ba6aK)aeBaa oaa oxcxoaaa aa 291/2 rpaaycoB ox xoaxa Beceaaero paBBoaeacxBBa, 
a BO BpeMa Bxoporo aa 331/4, npaaeM BpeMa, npomeamee Mcxpy o6obmb 
aaSaiofleaBaMB, paBaaaocb 375 ropaM. TaxaM o6pa30M, 3 a 100 aex 3xa aacxb 
Ilaeaa nopBaayaacb aa 1 rpapyc b aanpaBaeaaa nocaeaoBaxeabaoexa aaaxoB. 
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flajiee, THMoxapwc, kotophh npoHSBOflH;! Ha 6 ;iioaeHHH b AjieKcanapHH, 
nwraeT, hto b 36 rouy nepBoro KajiHnnoBa nepHoaa, 15-ro nnaia 3;ia4)e6o;iHH, 
HJiH 5-ro MHOia Mccaua Th6h, b Ha^ajie 3-ro naca Jlyna cepeaHHOfi cBoero 
rop 6 a, o 6 pameHHoro k tohkq paBHoacHCTBCHHoro Bocxoaa [x.e. k BocToxy], 
Kocnyjiacb Ko;ioca, kotophh npomea aa hch, tohho oxceKaa ccBepHyio xpexb 
[jiyHHoro ] anaMexpa. CooxBexcxByKJmee BpeMB Shjio b 454 roay nocjie 
Hadonaccapa, b eninexcKOM Mecaue Th6h, b HOHb c 5-ro Ha 6 -e hhoio, aa 4 
yaca ao noaynoaH KaK mccxhhx, xaK npH 6 aHaHTeabHO h paBHoaeHcxBCH- 
HHx*^, xax KaK Coanue naxoanaocb OKoao 15 rpaayca Ph6; npHMepno xaxoe 
xe KoanaecTBo aacoB aaex noaoiex h b cpeancM bpcmchh. B axox qac hcxhhhoc 
noaoxcHHC uenxpa JlynH 6 bLao no aojiroxe Ha 21;21 rpaayce fleBH, x.e. ox 
xoHKH aexHero coanuecxoaHHa ueHxp Jlynn oxcxoaa na 81;21 rpaayc b 
HanpaBacHHH nocaeaoBaxeabHocxH bhbkob h 6 bia na IVzVs rpaayc loxHce 
cpeaHCH aHHHH aoaHaxa; BnaHMoe ace ero noaoxenne no aoaroxe Snao na 
821 /i 2 rpaaycax*’ ox xohkh aexHero coaH^eBopoTa h k lory ox cpeaneH aHHHH 
aoanaxa npH 6 aHaHxeabHO na 2 rpaayca, h6o b MepHanane cxoaaa cepeanna 
Paxa. CaeaoBaxeabHo, na ocHoaaHHH cxaaaHHoro Koaoc oxcxoaa xoraa no 
aoaroxe na 821/3 rpaayca ox xohkh aexHero coanneBopoxa h Sna caMoe 6 oabmee 
Ha 2 rpaayca loxnee axaHnxHKH**. 

Oh xaxxe nnoiex, hxo b 48 roay xoro xe cawioro [nepBoro KaannnoBa] 
nepHoaa, b xonue 6 -ro ana ox xoHua nocaeanen xpexH Mecaua IlHaHencHa, 
Han 7-ro ancaa Mecaua Tox, no npomecxBHH noaoBHHH lO-ro aaca npn Bocxoae 
Jlynu Ha ropnaonxe moxho 6 Hao Bnaexb, nxo Koaoc xax pas xacaaca ee 
ceBepHoii aacxH*^. CooxBexcxByromee Bpena 6 biao 466 roa nocae Ha 6 oHaccapa, 
eranexcKHft Mecau Tox, b HOUb c 7-ro na 8 -e HHcao, xax roBopHX oh caM, 
nepea SVz naca MecxHoro BpeMenn nocae noayHOUH, nan npH6aH3HxeabHO 
31/8 paBHoaeHcxBeHHux aaca, xax xax Coanue 6 Hao b cepeanne Cxop- 
HHOHa^®; oxcKJaa caeayex, axo axo npoHCxoanao aepes 21/2 aaca nocae noaynoan. 
fleflcxBHxeabHO, hmchho aepea cxoabxo paBHoaeHCxBCHHHX aacoB nocae 
noaynoaH b MepnaHane naxoanxcH 221/2 rpaayca BansHeuoB h Bocxoanx 
npH 6 aH 3 HxeabHO xox xe rpaayc flcBH; Haxoaacb na axoM rpaayce, Jlyna, xax 
roBopHT TuMOxapHC, xoraa h aaomaa^*. llepeBoaH b cpeanee BpcMH, mh nanuiH, 
axo axo aanHMaex Bcero annib 2 paBHOaeHcxBeHHHx aaca nocae noaynoaH. B 
axo BpeMH HCXHHHoe noaoxcHHC ucHxpa Jlynn 6 biao na paccxoHHHH 81,‘30 
rpaayca ox xoaxH aexHcro coanucBopoxa, na 2Vfe rpaayca lOXHce cpeaneft 
aHHHH 3oaHaxa; BnauMoe xe ero noaoxenne 6 Hao no aoaroxe 821/2 rpaayca 
H 21/4 rpaayca x lory^^. H, caeaoBaxeabHO, coraacHO axoMy Ha 6 aioaeHHK) Koaoc 
HaxoanacH loxHce cpeaneH aHHHH aoanaxa npH6aH3HxeabHO na xe xe caMue 
2 rpaayca, a ox xohxh aernero coaHucBopoxa oxcxoaa na 821/2 rpaayca^^. 
HxaK, 3a 12 aex, npoxexniHX Mexay o6ohmh Ha 6 aioaeHHaMH, oh npoaBHHyaca 
ox xoHKH aexHero coanucBopoxa npH6aH3HxeabHO na V(, rpaayca b nanpaBaeHHH 
nocaeaoBaxeabHocxH anaxoB. 

PeoMexp MeneaaH roBopnx, axo oh b nepBOM roay Tpaana, b Houb c 15-ro 
Ha 16-e Mexnpa, no HCxeacHHH 10-ro aaca naBaroaaa b Phmc noxpuxHe Koaoca 
Jlynofi; aaeaay He 6 Hao Bnano, ho no HCxeneHHH 11-ro aaca ona 6 biaa aaMenena 
BnepeaH uenxpa Jlynu [na paccxoaHHH ] MCHbUie, aeu [oaHH ] aynnuH anaMCxp, 
H oaHHaKOBO yaaaeHHOH ox [o6ohx] poroB. CooxBexcxByiomee bpcmh 6 biao 845 
roa nocae Hadonaccapa, erHnexcxHH Mecau Mexnp, b noub c 15-ro na 16-e 
HHCao^^, nepea 4 naca mccthoix) bpcmchh nocae noaynouH, Koraa uenxp Jlynu 
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npH6;iH3HTejibHO coBnaji c Kojiocom. B paBHoaeHCTBeHHUx qacax aro cootbct- 
CTBOBajio 5 , Tax xax CojiHue naxogunocb na 20 rpa^yce Kosepora, a no 
ajiCKcanapHiiCKoMy MepHAHany b 6V3 nacoB^^ h no cpeaneMy bpcmchh b 61/4 
nacoB HAH HCMHOro doAbme. B aror momcht hcthhhoc noAoxenne ueHxpa Jlynbi 
OTCToaAO Ha 85 1/21/4 rpa^ycoB ox xohkh aoxhcix) coAHUCBopoxa h npHdAHSHxeAbno 
Ha 11/3 rpaayc loacHee cpesHeH ahhhh snaKOB. Bhahmoc ace ero noAOxenne 
dbiAO no AOAroxe na 861/4 rpaAycax h na 2 rpaAyca k lory, xax Kax b MepHAHane 
cnxiaAa caMoe OoAbmee nexBepxb anaxa KAemneH. CACAOBaxeAbHo, xaxoe xe 
noAoxcHHe hmca b xox momohx h Koaoc^^. 

5cho, hxo oh onaxb oxaaaAca loxHce axAHnxnxH na xaxoe xe hhcao 
rpaAycoB, a HMenno na 2, xax axo 6biAO bo BpeMena TnMoxapHca h b name 
BpeMa; no AOJiroxe xe oh CMecxHAca b nanpaBAenHH nocAeAOBaxeAbHOCXH snaxoB 
ox HadAiOACHHa b 36 roAy [nepBoro KaAHnnoBa nepnoAa] na 3;55 rpaayca sa 
391 roA, ox HadAioACHHa xe b 48 roAy — Ha 3;45 rpaAyca aa 379 Aex. TaxHM 32 
oOpaaoM, H H3 axHX HadAMACHHii noAyaaexca, axo jvia KoAOcra nepeMemenne 
B HanpaBAeHHH nocAeAOBaxeAbHCKXH anaxoB 3a 100 Aex paano npH6AH3HxeAbHO 
1 rpaAycy. 

KpOMe xoro, TnMoxapHC, nadAiOAaBiQHH b AAexcaHApHH, roBopHx, axo b 
36 TOAy nepBoro KaAHnnoBa nepnoAa, 25-ro riocHAeona, hah 16-ro OaocJjH, b 
H aaaAC 10-ro aaca Jlyna xaaaAaCb cbohm ceBepnbiM xpaeM xoano xocnyBinedca 
ceBepHoli SBesAW na A6y CxopnHOHa \fi Sco]. H cooxBexcxByromee apeiaa 6 hao 
454 roA nocAC Hadonaccapa, erancTCXHli Mecau (I>ao<t)H, b Hoab c 16-ro na 
17-e ancAO^^, aepea 3 aaca MecxHoro BpeMenn nocAe noAyHoan, hah 3?^5 
paBHOACHCxBeHHbix aaca, xax xax Coahuc dbiAo Ha 26 rpaayce CxpeAbua; no 
cpeAHeMy xe bpcmchh axo cooxBcxcxBOBaAO 3 1/6 aaca. B axo BpcMa hcthhhoc 
paccxoaHHC uenxpa Jlynu ox xoaxH occHHcro paBHOACHcxBHa dbiAO 311/4 rpaayc 
H Ha 11/3 rpaAyc ccBepnee cpcAHeii ahhhh snaxoB; bhahmoc xe noAoxenne 
6 hao Ha 32 rpaAycax no AOAroxe h na I1/12 rpaayc ceBepnee cpcAneft ahhhh 
3HaxoB^*, xax xax b MepHAHane cxoaAa cepCAHHa JIbBa. CACAOBaxcAbHO, caMaa 
ceBcpHaa 3Be3Aa na A6y Cxopnnona oxcxoaAa xoxAa no AOAroxe na xaxoe xe 33 
anCAO 32 rpaAyca ox xoaxH occHHcro paBHOACHcxBHa h 6HAa ceBepnee cpcAHeii 
AHHHH 30AHaXa npH6AH3HXeAbHO Ha 11/3 rpaAyc. 

McHCAafi xe, npoH3BOAHBmHH HadAiOACHHa b Phmc, roBopnx, axo b nepBOM 
roAy Tpaana, b Hoab c 18-ro na 19-e anCAO Mexnpa, na hcxoac 11-ro aaca 
lOXHug por JlyHH naOAiOAaAca na oahoh npaMOH co cpeAHeii [d Sco] h ioxhoh 
[a Sco] 3Be3AaMH na Ji6y CxopnHOHa; hchtp xe ee oxcxaBaA ox axon npaMoii 
H HaxoAHAca Ha xaxoM xe paccxoaHHH ox cpeAHeii bbcbah, na xaxoM axa 
cpcAHaa HaxoAHAacb ox ioxhoh; ccBepnaa 3Be3Aa na A6y |y3 Sco ], no-BHAHMOMy, 
6hiAa aaxpHxa [JlyHOii], xax xax ee imrAe ne 6 hao bhaho. M axo BpcMa Obiao 
onaxb 845 roA nocAC Hadonaccapa, emncTCXHii mcchh Mexnp, c 18-ro na 19-e 
ancAO^^, aepea 5 aacoB mccxhoix) bpcmchh hocac noAyHoan, hah aepea 61/6 
paBHOACHcxBeHHUx, xax xax Coahuc dbuio na 23 rpaAyce Koaepora; no 
aAexcauAPHHcxoMy MepHAHany axo cooxBCxcxBOBaAO 71/2 aacaM h noaxH 
CTOAbXHM xe no CpCAHCMy BpCMCHH. B axox MOMCHX HCXHHHOe nOAOXCHHC 
ueHxpa JlyHu dnAo Ha 351/3 rpaAycax or xoaxH occHHcro paBHOAcncxBHH h na 
21/6 rpanyca ceBepnee cpeAHeii ahhhh aounaxa. Bhahmoc xe ero noAoxenne 
dhiAO na 35;55 rpaaycax AOAroxH h na IVi rpaAyc x ceaepy, xax xax b 
MepHAHane cxoha xohcu KAeraneii*®®. CACAOBaxcAbHO, caMaa ceBepnaa 3Be3Aa 
Ha Ady CxopnHOHa HMCAa xorAa npudAHanxeAbHO xo xe caMoe noAoxenHC. 
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TaKHM o6pa30M, hcho, mto gjia 3toh SBeaafai xaKxe paccxoaHHC ee no ninpoxe 
ox cpeaHCH jiHHHH soflHaKa B apeBHOCxH H xenepb ycMaxpnBajiocb oahhm h 
xcM ace, no aojiroxe ace ona yaaJMaacb ox xomkh ocennero paBHOaencxBHa na 
3;55 rpaayca b nanpaBneHHH nocjieaOBaxeabnocxH snaKOB; BpeMa, npoxcKmee 
Meacay Ha6aK)aeHHHMH, cocxaBaaex 391 roa, oxKyaa onaxb caeayex, nxo sa 100 
aex nepeMemenne yKasanHOft SBeaabi b nanpaBaennH nocaeaoBaxejibnocxn 
snaKOB OKasHBaexca paBHUM 1 rpaaycy. 

4. O cnoco6e cocxaBaeHHa xaxaaora HenoaBnacHUX SBesa 

Ha ocHOBaHHH HaOaioaeHHH h cpaBHenna oxnocHxeabHHX noaoaceHHii axnx 
H apyrHx apKHX 3Be3a, a xaxace na ocHOBanHH xoro, axo paccxoanna ocxaabHHx 
3Be3a, Koxopbie mh nauuiH, coraacyroxca c panee HCCaeaoBanHHMH, mh coaan 
ycxaHOBaeHHHM, axo c4)epa nenoaBHacHux 3Be3a coBepmaex yKaaanHOH 
BeanaHKH nepeMenjenHe ox coanaeBopoxHhix h paBHoaencxBeHHHx xoaex b 
H anpaBaeHHH nocaeaoBaxejibHocxn anaxoB Boanaxa, nacKoabKo axo B03MoacHO 
aaxjiioaHXb a-aa cooxBexcxByioniero npoMeacyxxa BpeMenn naOaioaeHHH, a xaxace 
axo 3X0 aBHaceHHe coBepraaexca Boxpyr noaiocoB HaxaoHHoro xpyra, npoBcaen- 
Horo aepea cepeanHU aoanaKaabHbix coaBeaanft, a ne Boxpyr noaKx:oB 
paBHOaencxBeHHoro xpyra, xax b nepBOM aBHacennw. Hocae axoro mh coaan 
yMecTHHM npoBecxH naOaioaeHHa Kaacaoii h 3 ynoManyxHx BHme, a xaxace h 
apyrax 3Be3a h cocxaBHXb aaa hhx xaxaaor naOaioaaeMHX b nacxoamee speMa 
aoarox H ninpox, oxneceHHHx ne k paBHoaencxBeHHOMy xpyry, ho k 
npoxoaanieMy aepea cepeaHHH aoaHaxaabHux coaBeaaHii, oxcanxHBaa cooxBex- 
cxByioniHe BeanaHHH no OoabmHM xpyraM, npoBeaeHHHM aepea noaiocH aoaHaxa 
H Kaxayw h 3 paccMaxpwBaeMHX saesa; b cooxBexcxBHH c ycxanoBaeMHOH BHme 
rnnoxeaoH o6 ynoManyxoM aBHXceHHH HSMcpaeMHe no 3 xhm xpyraM paccxoaHHa 
ox aoaHaxaabHoro xpyra HeoOxoaHMO aoaacHH Bceraa ycMaxpHBaxbca oaHHMH h 
xeMH *e, a nepeMCmenna no aoaroxe b HanpaBaeHHH nocaeaoBaxeabHOCXH 
3HaKOB aoaxHH B paBHHe BpeMCHa oxBaxHBaxb paBHHe ayrn. 

rioaxoMy, noabayacb onaxb xeM ace cbmhm HHcxpyMenxoM (nocxoabxy xpyra 
acxpoyiaOHH apamaioxca OKoao nomocoB HaxjiOHHoro xpyra), mh npoHaaeaH 
HaOaioaeHHa Bcex sBeaa, KaxHe mh moxjih yanaexb anaoxb ao raecxofl BeanaHHH. 
OaHH H3 KpyroB ynoMaHyxoii acxpoJiaOnH [xpyr 5 na pnc. 5-A] mh 
ycxanaBanBaan na oany h3 apxnx aaeaa, nojio*eHHe Koxopoii 6hjio aapanee 
onpeaeaeHO npn noMomn JlyHH, h na cooxBexcxByiomee aeaenne aoanaKaabHoro 
Kpyra [7]; Bxopofl xe xpyr [6], noJiHOCxbKJ rpaaynpoBaHHHH h chocoOhhh 
Bpaniaxbca xax no ranpoxe [c noMombio BnyxpeHHero Koabua 7], xax h Boxpyr 
noarocoB le — e] HatcjioHHoro xpyra, ycxanaBJiHBajica na HCcaeayeMyio SBesay, 
noxa ona ne ycMaxpHBaaacb aepea oxBepcxne cooxBexcn-Byioniero efi xpyra 
nyxeM era BpaqeHHa no BHeraneMy xpyry, b xo apena xax nepaaa 
[xoHxpoabHaa] aaeaaa naOaioaaaacb [b ycxaHoaaeHHOM ncwioxennH]^®*. flocxnr- 
Hya axoro, mh aerxo noayaaan o6e xoopaHHaxH, onpeaeaaioniHe noaoxenne 
HCcaeayeMOH aaeaan, no cooxaexcxByiomeMy eii xpyry acn-ponaOnn: aejinaHHa 
aoaroxH onpeaeaaaacb oO^hm ceaenneM axoro xpyra [6] c aoanaxaabHHM [7], 
a BejiHaHHa ranpoxH — no ayre ero, aaxaioaaiomeHca Mexay 3xhm ceaenneM 
H BepXHHM OXBepCXHCM. 

Tenepb, axo6H aaaaxb oxhm chocoOom noaoxenna aneaa na HeOecHOM 
raoOyce, mh paaMecxHJiH hx b xaOanue b 4 cxoaOuax, pacnpeaejiHB caexHaa 
no coaaeaanaM. flaa xaxaoH saeaaH mh npHBoanM b nepaoM cxoaOue 
onpeaejiacMyio axon aaeaaoH aacxb 4>HrypM [coaaeaaHa], bo axopoM — 
noaoxenne aaeaan no aoaroxe oxHOCHxeabHO [naaaaa ] anaxa aoanaxa, 
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npHEeflCHHoe k Ha6;noaeHHHM Haqajia i;apcTBOBaHHH AnTOHHHa^® (naMaao 
Kaxaoro KBaapaHxa aoAHaKa 6epeTCfl oxHOCHrejibHo [oaHofi hs] coaHueBopoxHux 
H paBHoaeHCXBCHHux xomck); b xpexbeM — paccxoaHwe Kaxaofi sBeaaH ox 
soAHaKajibHoro xpyra no ninpoxe cooTBexcxBCHHO k ceBcpy hjih k lory; b 
nexBepxoM xe — noMep sBesaw no ee BeannKHe^®^. PaccxoHHHH no ranpoxe 
ocxaioxcH Bceraa oanHMH h xbmh xe, paccxoanne xe no aoaroxe h Boo6me 
noaoxenne ana [aio6oH] apyrofi anoxH moxho aenco noayanxb, eaiH ancao 
rpaaycoB, cooxBexcxByrocaee npoMexyxKy BpeMenn Mcxay paccMaxpHBaeMoii h 
aaHHOH Burae anoxaMH (h3 pacaera 1 rpaayc aa 100 aex), mh oxhhmcm ox 37 
cooxBCxcxByiOEaero ancaa Hameii anoxn nflsi 6oaee apcBnero BpeMenn nan 
npnOaBHM — aaa nacxynaioEaero. 

^xo Kacaexca oOosnaaeHHH aacxeii (J)Hryp [cosBeaaHH], xo hx nyxno 
noHHMaxb Kax noaoxenna b cooxBexcxByiomeM cosBcaaHH, a xaxxe no 
oxHoraeHHK) K noaiocaM soanaxa. Mu 6yaeM roBopnxb 0 aaesae [pacnoaoxenHofi ] 
«BnepeaH aero-HH6yab» nan o «caeayiomeH aa aeM-HH6yaB» b aaBHCHMocxn ox 
noaoxenna paccMaxpnBaeMOH aacaaBi na npeaniecxByionieM [aanaanoM] nan 
nocaeayionxeM [BOcxoanoM] rpaaycax aoanaxa*®^, a «6oaee ioxhhm» nan «6oaee 
ceBepHbiM» MH 6yaeM naaHBaxb b aaBHCHMOcxH ox OanaocxH x cooxBexcxByiomeMy 
noaKx:y aoanaxa. 

A oxHOCHxeabHO naaBaHHH aaeaa no aacxaM 4 )HrypH mh hc Bceraa 
noabaoBaancb xcmh xe caMHMH, axo h naniH npeamecxBeHHHXH, nocxoabxy h 
OHH xax xe nocxynaan no oxHoracHHio x cbohm npeamecxBeHHHxaM: ohh aacxo 
6paaH apyrne HaaBaHna b aaBHCHMOcrn ox yao6cxBa nan Ooabinero cooxBexcxBna 
npaBHabHOCXH naaepxanna (jinrypu. Tax, nanpHMep, xe aBeaau, xoxopne 
ritnnapx noMemaex na naean ^ean, mh naaBaan aBeaaaMH «Ha ee 6oxax», 
nocxoabxy ohh noxaaaaHCb HaM 6oaee yaaaeHHHMH ox xex, axo Ha roaoBe, 
acM BBeaaH Ha xoHitax pyx; noaxoMy ohh 6oaee cooxBexcxBOBaan 6oxaM h 
coBepraeHHO Hnaero He HMcaH o6mero c naeaaMH. Bo bchxom cayaae 
OTOxaecxBaaxb paaanaHO HaaBaHHne aaeatOH Bncwme bo3moxho npn noMOnpi 
cpaBHCHKH aanncaHHHx noaoxenrai^®®. Pacnoaoxenne aanncen xaxaaora xaxoBo^*^. 

5 . Kaxaaor coasesaHH ceBepHoro He6a 


[Ho- 

KoH(])Hi7pai;HH 

rpaaycw Ao;m)xbi 



[CoBpeMeHHbie 

MCp] 



lUMpOTbl 

HMHbl 

o6o3HaqeHHa] 


CosBesflHe Manofi MeaBeaHuu 




1 

Ssesfla Ha kohuc xsocxa 

EAMSHeau OMs 

+66 

3 

a UMi 

2 

3a Heft Ha xBOCxe 

BAM3Hei{bI 2Vl 

+70 

4 

6 UMi 

3 

3a Heft B Haqaae [xBOcxa] 

BAH3HeUbI 10M((?)"’^ 

+74% 

4 

e UMi 

4 

lOxHaa asesfla b npeauie- 
cxBywmeft cxopoHe qexw- 

BAH3HeUbI 29% 

+75% 

4 

e UMi 


pexyrojibHMKa 





5 

CeBepnasi 3Be3Aa to^ xce 
CTOpOHbl 

Pax 3% 

+77% 

4 

ri UMi 

6 

lOxHaa 3Be3fla nocjieflyio- 
meft cxopoHbi 

Pax 17%(?)'“ 

+72%% 

2 

P UMi 

7 

CesepHaa ssesAa xoft xe 

CXOpOHbl 

Pax 26% 

+74%% 

2 

y UMi 

Bcero 7 3Be3flt m Koropbix 2 eropoft BejiMiiHHbi, 1 xperbefl, 4 uerBeproft. 
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[Ho- 

Mep] 

KoH^JMrypauMM 

rpaAycbi AcuiroTbi 

rpanycbi 

UlMpOTbl 

BejiM- 

HMHbl 

[CoBpeMBHHbie 

o6o3HaqeHHa] 

8 

He BOiueAuian b (fiHryp 

OAHa 3Be3Aa MCTBepTofl Be- 

y, OKono Hee 

Pax 13 

+71% 

4 

5(A) UMi 

1 

jiHqHHbi, Ha OAHoii npsMOti 
c nocjieAyiomeft CToponoti 
[HeTbipexyrojibHMKa] k lory 

Co3Be3AHe BoJibmoH M 

3Be3Aa Ha KOHue MopAu 

BABBAHUbl 

EAH3HeUbl 2514 

+3914% 

4 

o UMa 

2 

H3 flByx B o6ohx rjiaaax 

EAHSHBUbi 251414 

+43 

5 

2(A) UMa 

3 

npefluiecTByiomasi 

Cjieflyiomasi 3a neft 

EAHSHBAbl 2614 

+43 

5 

UMa 

4 

H3 AByx Ha Ji6y npeAuiecT- 

EAHSHBUbl 2614 

+47% 

5 

p UMa 

5 

Byioiuasi 

Cjicflyiomasi aa Heft 

EAHSHBUbl 26% 

+47 

5 

fP- UMa 

6 

Ha KOHue nepeflHero yxa 

EAH3Heubi 2814 

+50% 

5 

24(d) UMa 

7 

H3 flByx Ha uiee npeauie- 

Pax 0% 

+43%% 

4 

X UMa 

8 

CTByiouiaa 

CABAyiomaa 3a neft 

Pax 214 

+44% 

4 

23(h) UMa 

9 

EoAee cesepHaa m 3 AByx Ha 

Pax 9 

+42 

4 

V UMa 

10 

rpyflH 

EoAee ioxcHaa m3 hhx 

Pax 11 

+44(?)'“’ 

4-5 

<P UMa 

11 

Ha ACBOM KOAene 

Pax 10% 

+35 

3 

e UMa 

12 

Ceaepnaa m 3 3Be3A Ha ne- 

Pax 514 

+29% 

3 

< UMa 

13 

peAHefl ACBoft Aane 

CaMaa lOKnaa h3 hhx 

Pax 614 

+28% 

3 

K UMa 

14 

Hafl npaBWM koabhom 

Pax 5% 

+36 

4 

18(e) UMa 

15 

Hoa npasbiM KOAeHOM 

Pax 51414 

+33 

4 

15(f) UMa 

16 

H3 3Be3A MeTbipexyrOAbHH- 

Pax 17% 

+49 

2 

a UMa 

17 

xa naxoAaiuaaca na cnHne 
H3 hhx »e Ha naxy 

Pax 22% 

+44% 

2 

P UMa 

18 

3Be3Aa B HBMaAe xsc^ra 

JlBB 314 

+51 

3 

<5 UMa 

19 

nocABAHaa Ha saAHeM Ae- 

JIbb 3 

+46% 

2 

y UMa 

20 

BOM 6eApe 

Ha KOHue aaAHefl abboA 

Pax 22% 

+29% 

3 

A UMa 

21 

Aanbi npeAuiecTsyioiuaa 
CAeAyioiuaa 3a hbA 

Pax 2414 

+28% 

3 

p UMa 

22 

Ha ACBoe noAKOAeHHofl 

JlBB 1% 

+35% 

4-3 

y> UMa 

23 

BnaAHHe 

CaMaa ceaepHaa h 3 3Be3A 

JIbb 91414 

+25%% 

3 

V UMa 

24 

Ha npaBoft aaAneft Aane 

H3 hhx 6oAee loxcnaa 

JlBB 1014(?)"® 

+ 25 

3 

? UMa 

25 

H3 xpex Ha XBOCTB nepaaa 

JlBB 1214(?) 

+53% 

2 

e UMa 

26 

nocAB HaqaAa 

CpeAHaa h3 hhx 

JIbb 18 

+55% 

2 

C UMa 

27 

Tpexba Ha kohub xBOcxa 

JlBB 291414 

+54 

2 

n UMa 

Bcero 

i 27 3Be3A. H3 KOTOpbIX 6 B' 

ropoft BBAHqHHbl, 8 Tp< 

tTbeii, 8 qBTBB] 

pxoii, 5 

naxofi. 


8 K. nToncMet 
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[Ho- 

KoH4>Hrypai;HH 

PpaAycbi AOAroTbi 

rpaflycbi 

lUMpOTbl 

BejiM- 

MMHbl 

[CospeMeHHbie 

o6o3HaqeHHB] 


noA [Eojibuiofi MeABeAHueif], He nomeAuiHe 

b <l)Hrypy 



28 

Hoa xboctom Aajiexo x K>ry 

JleB nViVi 

+39%% 

3 

a CVn 

29 

BoAee TeMHasi, npcAuiecr- 
Byioiuaa eft 

JleB 201/6(7)'" 

+41% 

5 

CVn 

30 

Ms 3Be3A MeacAy nepeAHw- 
MH AanaMH EoAbuioft MeA- 
seAHUbl M rOAOBOft JIbBa, 
6oAee loacHaa 

Pax 15 

+ 17% 

4 

40(a) Lyn 

31 

Eoaee ceBepnaa m3 hmx 

Pax 13W 

+ 19% 

4 

38 Lyn 

32 

M3 Tpex OCTaJIbHbIX TCM- 
Hhix, Cfieflyjomaa 

Pax 16</6 

+20 

xycxA. 

10 LhMK?) 

33 

HpeAuiecTByiotuaB eft 

Pax 121/6(7) 

+22%(?)"^ 

TyCKJI. 

BSC 3809(7) 

34 

npcAUiecTByioiuaa noCAeA- 
Heft 

Pax 11V6 

+20%(7) 

TyCKJI. 

BSC 3612(7) 

35 

SaesAa MeacAy nepeAHMMM 
AanaMH h EAUSHenaMH 

Pax 0 

+22% 

TyCKJI. 

31 Lyn 

Bcero 8 asean, ne Bouienuiux b 

4 TyCKJlblX. 

Co3Be3AHe ApaxoHa 

(JjHrypy; h3 hmx 1 xpexbeft BCAHHHHbi, 2 aexBepxoft, 1 naxoft, 

1 

3Be3Aa Ha aauxe 

Becbi 26% 

+76% 

4 

H Dra 

2 

SeesAa b nacTM 

CxopnHOH llVil/3 

+78% 

4-3 

V Dra 

3 

Seesaa sbiuie rAaaa 

CxopnHOH 131/6 

+75% 

3 

P Dra 

4 

SsesAa Ha mexe 

CxopnHOH 27% 

+80% 

4 

$ Dra 

5 

SeesAa naA rOAOBOft 

CxopnHOH 29% 

+75% 

3 

y Dra 

6 

Cesepnaa m 3 Tpex no npa- 
MOft B nepBOM BMTXe uieM 

CxpeAeu 24% 

+82% 

4 

39(b) Dra 

7 

lOacHaa h3 hmx 

Koaepor 2% 

+78% 

4 

46(c) Dra 

» 

CpCAHaa H3 HMX 

Cxpeaeu 28%% 

+80% 

4 

45(d) Dra 

9 

CjieflyK)u;aa 3a hhmh, k 

BOCTOXy 

Kcoepor 19% 

+81 %(?)"^ 

4 

o Dra 

10 

lOwHaa Ha npcAiuecTByio- 
meft CTopone aeibipex- 
yroAbHHxa b CAeAyioiueM 

Pbi6bi 8 

+81% 

4 

n Dra 

II 

Eoaee ceBepnaa na seAy- 
meft cTopoHe [Meibipex- 
yrOAbHHxa] 

Pbi6bi 20% 

+83 

4 

<5 Dra 

12 

CesepHasi Ha cne^yiotueM 
CTopone 

Oboh 7% 

+78%% 

4 

e Dra 

13 

IO}KHasi Ha cjieayiotueM 

CTOpOHe 

Pbi6bi 22%% 

+77%% 

4 

p Dra 

14 

IO>KHasi 3863^03 Tpeyrojib- 
HMxa Ha aieAyK)tueM bmikc 

Obch 10% 

+80% 

5 

a Dra 

15 

npeAiuecTByioiuasi M3 flsyx 
OCTaJIbHbIX 3Be3fl Tpeyrojib- 

Oboh 21% 

+81%(7)"* 

5 

V Dra 

16 

Ms HMX CAeAyiouiaa 

Oboh 26% 

+80% 

5 

T Dra 

17 

npcAuiecTByiomaa h 3 rpex 
3Be3A B OAHacaftmeM ipe- 
yrOAbHHxe, xoTopuft npeA- 
mecTByex [nocAeAneMy] 

EAHSHeubi 13% 

+84% 

4 

Ip Dra 
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[Ho- 

MCp] 

KoH^JHiypauHH 

rpanycbi Aonroxbi 

rpa^ycbi 

UlMpOTbl 

BejiM- 

MMHbl 

[CoBpeMeHHbie 

oOoanaqeHHa] 

18 

lOacHaa Ha aayx flpyrax 
aseafl, oOpaayiomHX rpe- 
yrOJIbHHK 

Teaeu 20VS 

+83%(?)'“ 

4 

X Dra 

19 

Bojiee ceeepHaa na hmx 

Tejieu imi^ 

+84%% 

4 

<p Dra 

20 

M3 flByX MajIblX 3Be3fl k 
3anafly or ipeyrojibHMKa, 
nocjieflyioiuafl 

Pax 28% 

+87% 

6 

27(f) Dra 

21 

npeflmecTByiomaa na hhx 

Pax 21% 

+86%% 

6 

<o Dra 

22 

Ha cncAyiotuHx xpex no 
npaMoft, 6ojiee loxcnaa 

fleaa 9 

+81% 

5 

18(g) Dra 

23 

CpcflHaa Ha 3 thx xpex 

Aeaa 9% 

+83(?)"’ 

5 

19(h) Dra 

24 

Bojiee cesepHaa na hhx 

Aeaa 8% 

+84%% 

3 

C Dra 

25 

Ha flByx uieAyioiUHX x 
aanaAy. 6ojiee cesepHaa 

flesa 10 

+78 

3 

tl Dra 

26 

Ha HHX 6ojiee lOxcHaa 

fleaa 13(?) "* 

+74% 

4-3 

e Dra 

27 

Sseafla x aana^y ox hhx 
B aasHXxe, finHxaftuieM x 
XBocxy 

fleaa 12% 

+70 

3 

1 Dra 

28 

npcfluiecTByiomaH m asyx 
Ha flOCTatOMHOM paCCTOfl- 
HMM OT Hee 

Jles 7% 

+ 64% 

4 

10(i) Dra 

29 

Cjicflyiomaa na 3 xhx aayx 

JleB 11% 

+65% 

3 

a Dra 

30 

ripMMbiKaiotuaa k hmm y 
xBocxa 

Pax 19% 

+61% 

3 

K Dra 

31 

nocjieflHsisi Ha KOHue xbo- 
cta 

Pax 13% 

+56% 

3 

A Dra 

Bcero 31 aseafla. Ha Kotopbix 8 Tperbeft b&hhhhhu, 16 qeTBeprofl, 5 natofi, 2 mecxofl. 

CoaeeaAHe Ue(t>efl 

1 

Sseana Ha npaBoti cxynne 

Tejieu 5 

+75% 

4 

K Cep 

2 

Sseaaa Ha jieBoA cxynne 

Teneu 3 

+64% 

4 

y Cep 

3 

Ssea^a noa noacoM c npa- 
Boro 6oxa 

Obch 7% 

+71% 

4 

p Cep 

4 

3Be3fla Hafl npaawM ane- 
HOM, xacaiotuasicsi ero 

Pbi6bi 16% 

+69 

3 

a Cep 

5 

SeesAa hba npaBUM jiok- 
TCM, Kacaiomasicsi ero 

Pbl6bl 9% 

+72 

4 

tl Cep 

6 

Sseafla nojj. npaabiM jiok- 
TCM, Taxxce xacaiotuasicsi 

Pbi6bi 10 

+74 

4 

9 Cep 

7 

Sseafla na rpyan 

PbiOw 28% 

+65% 

5 

1 Cep 

8 

Sseaaa na jieBofl pyxe 

Obch 7% 

+62% 

4-3 

1 Cep 

9 

lOxcHaa Ha xpex Ha senue 

Pbi6bi 16% 

+60% 

5 

s Cep 

10 

Cpe^Haa na oxhx xpex 

Pbi6bi 17% 

+61 %(?)"’ 

4 

C Cep 

11 

Bcerc 

CaMaa cesepnaa na xpex 

11 aseaA, na hhx 1 xpexu 

He BOiueAinHe b (|)Hry| 

Pbi6bi 19 

sfl BejiHqHHbi, 7 qexBep 

y Boxpyr l(e(|>eH 

+61% 

xoH, 3 naxoil. 

5 

A Cep 

12 

IlpeamecxByiouiaa Benuy 

Pbi6bi 13% 

+64 

5 

fi Cep 

13 

flse 

Cneflyiomaa aa BenuOM 
le BomeAUiHe b 4>Hrypy, na 

Pbi6bi 21% 1+59% 

xoxopux 1 qexBepxoH BeJinqHHbi h 

4 

6 Cep 
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VII.5. Kamtunot coaeesduu ceeepnoio neOa 


[Ho- 

Mep] 

KoH^JHrypauHM 

rpa^ycbi Aonroxbi 

Tpa^ycbi 

lUMpOTbl 

BejiM- 

HMHbl 

[CoapeMeHHwe 

o6o3HaqeHHa] 


CosBCSAHe Bojionaca 





1 

M3 Tpex B jieBofl pyKe, 
npefliiiecTByiomas 

fleaa 2V6 

+58% 

5 

K Boo 

2 

CpeAHsisi M 6ajiee lO^Hasi 

M3 Tpex 

1 

S 

+58% 

5 

i Boo 

3 

riocjieflyiomaa U3 rpex 

fleaa 5V3(?)'“ 

+60% 

5 

0 Boo 

4 

Ssesfla Ha jicbom jioKxe 

fleaa 9% 

+54% 

5 

1 Boo 

5 

Ssesfla Ha jicbom njieae 

fleaa 19% 

+49 

3 

y Boo 

6 

Saesfla Ha rojioBc 

fleaa 26% 

+53%% 

4-3 

P Boo 

7 

SaesAa na npaaoM njieae 

Becbi 5% 

+48% 

4-3 

6 Boo 

8 

Bojiee cesepHasi, ueM ohm, 
M Ha najiMue 

Becbi 5% 

+53% 

4 

fi Boo 

9 

Eojiee cesepHasi, hom ara, 
Ha KOHue najiMUbi 

Becbi 5 

+57% 

4 

V Boo 

10 

Bojiee cesepHasi m 3 ^ayx Ha 
najiMue HMxce tinena 

Becbi 7% 

+46%(?)'*' 

4-3 

7 CrB(?) 

11 

Eojiee KMKHaa m3 hhx 

BecH 8% 

+45% 

5 

o CrB 

12 

Saesfla Ha KOHuie npaaoft 
pyKH 

Becbi 814 

+41% 

5 

45(c) Boo(?) 

13 

Beflymaa 3Be3fla m 3 asyx 

Ha KMCTM 

Becu 6% 

+41% 

5 

Boo(?) 

14 

H3 hhx nocjieAyioiuaa 

Becbi 7 

+42% 

5 

46(b) Boo(?) 

15 

Ha KOHue pyqxH najiHuu 

Becw 7% 

+40% 

5 

a> Boo(?) 

16 

Saea^a na npaaoM 6eApe na 
onoacaHHH 

Becw 0 

+40% 

3 

e Boo 

17 

nocjieAyioiuaa h 3 Aayx na 
noace 

fleaa 25% 

+41% 

4 

a Boo 

18 

npeflbwymaa m3 hhx 

Aeaa 25 

+42% 

4-3 

p Boo 

19 

Saeaaa Ha npaaofi naxxe 

Becw 5% 

+ 28 

3 

C Boo 

20 

Eojiee ceaepnaa h 3 xpex na 
jieaofl rojieHH 

fleaa 21% 

+ 28 

3 

7 Boo 

21 

CpeflHaa h3 3Xhx xpex 

fleaa 20% 

+26% 

4 

T Boo 

22 

Bcero 

lOxCHaa M3 HHX 

22 3Be3flbI, H3 KOXOpblX 4 

He BOiueAmaa a (fiHryp 

fleaa 21% 

xpexbefi aejiHHHHbi, 9 > 

ly [Bojionaca], noA hh 

+25 

lexaepxoti, 9 r 

4 

laxofl. 

V Boo 

23 SeesAa Memny 6enp&MU, ^esa 27 

HasbiBaeMaa AparypoM, 

1 KpacHOBaxaH | | 

OffHa SBes^a nepao^ B&nHqHHu. 

CosBCSAHe CesepHOH Kopoubi 

+31% 1 

1 1 

a Boo 

1 

^picaa 3Be3Aa na xopoHe 

Becw 14% 

+44% 

2-1 

a CrB 

2 

3Be3Aa, npeAuiecTByioiuaa 

BCCM 

Becw 11% 

+46%(?)'“ 

4-3 

/S CrB 

3 

CneAyioiuaa 3a nei), 6ojiee 
ceBepnaa 

Becw 11%% 

+48 

5 

0 CrB 

4 

CjieAyioiuaa aa oroft h 6o- 
jiee ceBepHaa 

Becw 13% 

+50% 

6 

ji CrB 

5 

CnejwKHuaa aa apxoK c 
K)ra‘" 

Becw 17% 

+44%% 

4 

y CrB 




Vn.5. Kanumod coaeeaduu ceeepHOio neda 
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[Ho- 

Mep] 

KoH^JHiypauHH 

rpa^ycbi APJirOTbi 

rpa^ycbi 

lUMpOTbl 

BejiM- 

HMHbl 

[CoapeMeHHbie 

oOoanaqeHHa] 

6 

C^icflyiomas aa aroii 

Becbi 19V6 

+44%% 

4 

6 CrB 

7 

Hocjie HHx aieayiomaa 

Becbi 2116 

+46% 

4 

£ CrB 

8 

nocjieAHHH sa BceMM [aaea- 
flaMH] KopoHU 

Becbi 21% 

+49% 

4 

I CrB 

Bcero 

8 3Be3A, H3 KOTOpbIX 1 BTOpOM BejIHqHHbl, 5 qeTBepTOfl, 1 nSTOfl, 1 meCTOH. 

Co3Be3flHe KoJieHonpeiuiOHeHHoro'^ 

1 

Saeaga na rcviOBe 

CxopinioH 17% 

+37% 

3 

a Her 

2 

Sseafla na npaaoM luieqe y 
nOAMbllUKM 

CxopilMOH 3% 

+43 

3 

P Her 

3 

Saeaaa na npaaoM pyxe 

CxopnHOH 1% 

+40% 

3 

y Her 

4 

Sseana na npaaoM jiOKxe 

Becbi 28 

+37% 

4 

K Her 

5 

Saeafla na jieaoM ruieqe 

CxopilHOH 16% 

+ 48 

3 

6 Her 

6 

Saeafla Ha jieaoft pyxe 

CxopnHOH 22 

+49% 

4-3 

X Her 

7 

Saeana na jieaoM jioxTe 

CxopnHOH 27% 

+52 

4-3 

H Her 

8 

M3 TpeX 3663^ Ha JICBO^ 
KMCTM nocjieflyiomaa 

CxpeJieu 5% 

+52%% 

4-3 

o Her 

9 

Ceaepnas M3 flayx 0CTa;ib- 

Cxpejieu 1% 

+54 

4-3 

V Her 

10 

IO>KHaa H3 HHX 

Cxpcjieu 1% 

+53 

4 

1 Her 

11 

Saeaw na npaaoM 6oKy 

CxopnHOH 3%% 

+53%(?)'“ 

3 

5 Her 

12 

Saea^a na jieaoM 6oKy 

CxopnHOH 10% 

+53% 

5(?)'“ 

£ Her 

13 

Boaee ceaepHaa aroii na 
jieaott arowue 

CxopnHOH 10 

+56%(?)'^’ 

5 

59(d) Her 

14 

Saeafla a Haqa;ie toro ate 
6eflpa 

CxopnHOH 11% 

+58% 

3 

61(c) Her 

15 

npeamecrayiomaa aaeaaa 
M3 Tpex Ha jieaoM 6eflpe 

CxopnHOH 14 

+59%% 

4 

:r Her 

16 

Cjienyioiuaa aa Heft 

CxopnHOH 15% 

+60%(?)'“ 

4 

69(e) Her 

17 

Saea^a, cneAyioiuaa m aa 

3T0ft 

CxopnHOH 16% 

+61% 

4-3 

p Her 

18 

Saea^a na jieaoM Koaene 

Cxpejieu 0%% 

+61 

4 

e Her 

19 

Saea^a na jieaoft rcuieHH 

CxopnHOH 22% 

+69% 

4 

I Her 

20 

Benyutaa aaea^a na xpex na 
Jieaoft cxynHe 

CxopnHOH 15% 

+70%(?)'^’ 

6 

74 (x) Her 

21 

CpeflHaa na 3xmx xpex 

CxopnHOH 16%% 

+71% 

6 

77 (y) Her 

22 

HocjieAyioiuaa na hhx 

CxopnHOH 19% 

+72%(?)'^'’ 

6 

82(z) Her 

23 

Saeaga a naqajie npaaoro 
6eApa 

Bojiee ceaepnaa, Ha xom ace 
6eflpe 

CxopnHOH 0% 

+60%(?)'^' 

4-3 

7 Her 

24 

Becbi 25% 

+63 

4 

a Her 

25 

Saea^a na npaaoM xojieHe 

BecM 15% 

+65% 

4-3 

T Her 

26 

Bojiee loacHaH na Aayx 
aaeaA noA npaauM xoaenoM 

Becbi 13% 

+63% 

4 

p Her 

27 

Ha HHX 6ojiee ceaepnaa 

Becbi 10% 

+64% 

4 

V Her 

28 

SaeaAa na npaaoft rojieHH 

Becbi 11% 

+60 

4 

X Her 

SeesAa na kohuc npaeoft crynHM 

ToxwcTBCHHaji CO SBcsfloft Ha KOHUC najiMubi Bojionaca*^^. 

He ciHias nocjieAHK>K>, 28 ssesfl, u3 Koropbix 6 Tperbei) sejiHqHHbi, 
3 mecToft. 

17 nexaepxoft, 2 naxoft. 
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VII.S. Kamanoz coseeadmi ceeepnozo neOa 


[Ho- 

MCp] 

KOH^JHTypaUHH 

Tpaflycbi AOjiTOTbi 

rpa^ycbi 

niMpOTbl 

BejiM- 

HMHbl 

[CoapeMeHHbie 

oOoanaqeHHa] 

29 

Bne 3Toro cosBesAHfl, 

SaesAa, pacnojioxcenHasi 

e BOiueAuiaii a <l>Hrypy 

CxopnHOH 2% 1 +38^6 

5 

(o Her(?) 

OflHa 

1 

lOxcHee ToU, iTO na npaaoD 
pyKe 

SBesAa nsrroM aejiMqMHU. 

CossesAHe JlHpu 

apKas 3Be3Aa na paKOBH- 

Cxpejieu 1714 

+62 

1 

a Lyr 

2 

HasbiBaeMaa Jlupoli 
CeaepHas va asyx cmcbc- 

Cxpejieu 2014 

+62% 

4-3 

£ Lyr 

3 

Hbix, npnneacaiUHX k ttePi 
Eojiee lOBCHaa na hmx 

Cxpejieu 2014 

+61 

4-3 

e Lyr 

4 

CjieAyioiuaa aa hmmh noce- 

Cxpejieu 23% 

+60 

4 

5 Lyr(?) 

5 

pe^MHe y ocHoaaHMsi poroe 
[JiHpbl] 

CeaepHaa m aayx cmcbc- 

Koaepor 2 

+6114 

4 

V Lyr 

6 

HbIX K BOCTOKy OT paKQ- 

Bojiee lOxcHasi m3 hmx 

Koaepor 1% 

+60% 

4 

e Lyr 

7 

BoAee ceaepHaa m flayx 

Cxpejieu 21 

+56% 

3 

P Lyr 

8 

npeAUAytUMx b KpeaneHMM 
Bojiee lOxcHaa m3 hmx 

Cxpejieu 201414 

+55 

4-5 

V Lyr(?) 

9 

BoAee ceaepnaa m 3 nayx 

Cxpejieu 2414 

+55% 

3 

y Lyr 

10 

nocAeayiomMx a xpenneHHH 

BoAee lOxcHaa m3 hhx 

Cxpcjieu 24V6(?)'“ 

+54%% 

4-5 

A Lyr 

Been 

1 

> 10 aaeaA. h 3 xotopbix 1 e 

CoaaeaaHe Hthum 

Saeafla Ha KjHoae 

epaoti aeJiHMHHbi, 2 xp 

Koaepor 414 

exbefi, 7 qexae 

+49(?)'’’ 

spxofl. 

3 

P Cyg 

2 

Cjieflyiomaa aa Hefi, Ha 

Koaepor 9 

+50% 

5 

IP Cyg 

3 

rojioae 

SaeaAa Ha cepeAHHe lueH 

Koaepor 1614 

+54% 

4-3 

t) Cyg 

4 

Saeaaa na rpysH 

Koaepor 2814 

+57% 

3 

y Cyg 

5 

ilpxaa aaeaw Ha xBOcre 

BoAOJiefi 914 

+60 

2 

a Cyg 

6 

Saeafla Ha emOe npaaoro 

Koaepor 1914(?) 

+64% 

3 

6 Cyg 

7 

xpbuia 

lOxcHaa h 3 rpex Ha npaaoM 

Koaepor 2214 

+ 69% 

4 

e Cyg 

8 ^ 

CpeAHaa wa 3 tmx rpex 

Koaepor 2114 

+71% 

4-3 

' Cyg 

9 

Ceaepnaa h3 hhx, na koh- 

Koaepor 16%(?)'“ 

+74 

4-3 

K Cyg 

10 

ue xpbuia 

Saeaga na cniOe jieaoro 

BoflOJieft 01414 

+49% 

3 

£ Cyg 

11 

xpbuia 

Bojiee ceaepHaa ox axoft na 

Bonojieif 31414 

+52% 

4-3 

A Cyg 

12 

cepeflHHe xoro xce xpauia 
SaeaAa na xoHue Jieaoro 

BoAOJieft 6% 

+44 

3 

C Cyg 

13 

Saeaga na jieaoK jiane 

BoAoae^i 10 

+55% 

4-3 

V Cyg 

14 

Saeana na jieaoM KOJiene 

BoAOJieO 1414 

+57 

_±LJ 

f Cyg 




Vn.5. Kamanoe coaeesduu ceeepnoeo neda 
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[Ho- 

Mep] 

KoH(|)MrypauMM 

rpanycw AOnroxu 

rpa^ycbi 

lUMpOXbl 

BejiH- 

[CoapeMeHHbie 

o6o3HaqeHHa] 

15 

npefluiecTByiomaa m flayx 
Ha npasoB ;iane 

BOAOJieii 114s 

+64 

4 

o' Cyg 

16 

Cjieayiomasi h3 hhx 

BOAOJieB 2% 

+64% 

4 

o^ Cyg 

17 

TyMaHHaa SBesfla*^® na 
npaaoM xoiiene 

BOAOJiefl 12M> 

+64%% 

5 

<o Cyg 

Bcerc 

17 3Be3A, H3 KOTOpUX 1 BTOpOH BejIHMMHU. 5 xpeTbeH, 9 qeXBepxOH, 2 

He BomeAniHe b (|>Hrypy [IlTHabi], coceAHHe 

nsixoH. 

18 

Eojiee lO^KHaa m 3 ^Byx 

3Be3A noA JieBbiM KpbuiOM 

BOAOjieii 10% 

+49% 

4-3 

T Cyg 

19 1 Eojiee cesepHasi ms hhx | BoaojicB | 

Bcero 2 aseanbi qeiBepTofl aejitmuHu. 

Co3Be3AHe KaccHoneH 

+51% 

4-3 

Cyg 

1 

SBeana Ha rojiOBe 

Oaen IViVi 

+45% 

4-3 

C Cas 

2 

Saeaw na rpy^H 

OaeH 10%% 

+46%% 

3 

a Cas 

3 

Eo;iee ceBepnasi na nosice 

OaeH 13 

+47%% 

4 

i; Cas 

4 

Saea^a Ha^ xpoHOM y 6eAep 

Oaen 16% 

+49 

3-2 

Y Cas 

5 

Saeaw Ha Ko;ieHiix 

OaeH 20% 

+45% 

3 

6 Cas 

6 

Saea^a na rcxneHM 

Oaen 27 

+47%% 

4 

e Cas 

7 

SaeaAa na xoHue hofh 

TcAeu 1%(?)'^® 

+47% 

4 

( Cas 

8 

Saeaaa na flesoft pyxe 

Oaen 14% 

+44% 

4 

e Cas(?) 

9 

Sseana HMxce ;ieBoro ;iOKxa 

OaeH 17% 

+45 

5 

<P Cas(?) 

10 

Sseasa na npaaoM jioxxe 

OaeH 2% 

+50 

6 

a Cas 

11 

Sbcsab hba nOAHOxcHCM 
xpoHa 

OaeH 15 

+52% 

4-5 

K Cas 

12 

SBesAa Ha cepeAMHe chkh- 
KM TpOHa 

OaeH 7%% 

+51% 

3 

/S Cas 

13 

SaesAa na KOHue chmhkm 
xpoHa 

OaeH 3% 

+51% 

6 

p Cas 

Bcero 13 aaesfl, m KOTopux 4 xpeTbeii aejiHMMHbi, 6 MeTaepTofl, 1 naioB, 2 mecToii. 

CosaesAHe ITepcea 


TyMaHHoe cxoiuieHMe Ha 
KOHue npaaoB pyxM 

OaeH 26% 

+40% 

xyM. 

h. X Per 

2 

Saeasa Ha npaaoM jioxxe 

Tejieu 1% 

+37% 

4 

»7 Per 

3 

Saeana m npaaoM luieqe 

Tejieu 2% 

+34% 

3-4 

y Per 

4 

Saesfla na jieaoM luieqe 

OaeH 27% 

+32% 

4 

e Per 

5 

Saeafla na rojioae 

Tejieu 0% 

+34% 

4 

T Per 

6 

SaesAa na jionaxxax 

Tejieu 1% 

+31% 

4 

1 Per 

7 

^xaa aaeana Ha npaaoM 
6oKy 

npefluiecxayiomaH h 3 xpex, 
cxoaiuMx aa aaeawB na 
6oKy 

Tejieu 4%% 

+30 

2 

a Per 

8 

Tejieu 5% 

+27%% 

4 

a Per 

9 

CpeAHaa h3 3xhx xpex 

Tejieu 7 

+27% 

4 

V* Per 

10 

Cnegyioiuaa m3 hhx 

Tejieu 7% 

+27% 

3 

6 Per 

11 

Saea^a m jieaoM jioxxe 

Tejieu 0% 

+27 

4 

x Per 
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VIl.5. KamoMK coaeesdmi ceaepnoio neda 


[Ho- 

Mep] 

KoH(]>Mrypai|MM 

rpaAycbi AoaroTbi 

rpaflycbi 

UIMpOTbl 

BejiM- 

HMHbl 

[CoapeMeHMbie 

oOosHaqeHMq] 

12 

Spaaq ms rex, mto na 
rojioae Meflysbi 

Oaen 29% 

+23 

2 

P Per 

13 

Cnegyioiiuisi sa neti 

Oaen 29% 

+21 

4 

<o Per 

14 

Saesfla, npefluiecrayiomaq 
qpKoA 

OaeH 27% 

+21 

4 

p Per 

15 

npeAuiecTByiouiafl m 3Tofl 
nocjieAHsm seesAa 

Oaen 26%% 

+22% 

4 

A Per 

16 

Saesaa na npaaoM aojiene 

Tejieu 14%% 

+28(?)'^' 

4 

72(b) Per 

17 

npeflmecTByK)iua« cm. nofl 
KOJieHOM 

Tejieu 13 

+28% 

4 

X Per 

18 

npefliuecrayiomaq ms aayx, 
nafl crH6oM KOJiena 

Tejieu 12% 

+25 

4 

48(c) Per 

19 

Cjienyiouiaa sa neA, na 
caMOM cmOe KOJiena 

Tejieu 14 

+26% 

4 

p Per 

20 

SaesAS na npaaoM Mxpe 

Tejieu 14% 

+24% 

5 

53(d) Per 

21 

SaesAa na npaaoM jiOAuxcKe 

Tejieu 16% 

+ 18%% 

5(?) 

58(e) Per 

22 

3aesfla na jieaoM Oespe 

TeAeu 6%% 

+21%% 

4-3 

V Per 

23 

SaesAa Ha jieaoM Koaene 

Teaeu 8% 

+ 19% 

3 

s Per 

24 

Saesna Ha aeaoM roACHM 

Tejieu 8% 

+ 14%% 

4 

1 Per 

25 

SaesAa Ha AeaoA nqrxe 

Teaeu 4% 

+ 12 

3-4 

o Per 

26 

CAeayiomaq sa neA, na 
KOHue aeaoA hofm 

TeAeu 6% 

+ 11 

3-2 

S Per 

Bcero 26 saeM, m hmx 2 eropoft B&nMqHHU, 5 xpeTbcii, 16 HerBeproil, 2 nqroii, 1 TyMaHnaq. 

He BOuieauiHe a <|)Hrypy aoKpyr Hepcea 

27 

Saesaa K aocToxy ot toA, 
MTO Ha AeaOM xoAene'^^ 

T&neu 11%% 

+ 18 

5 

52(f) Per 

28 

Ssesfla K ceaepy ot lOft, 

MTo Ha npaBOM KOjieHe 

TeAeu 15 

+31 

5 

BSC 1314(?) 

29 

Bcero 

npeauiecTayioiiiaH xeM, mto 
na rojioae Meaysu 

3 saesAbi, 2 naroA aejiMHM 

CosaesAHe BoSHHqero 

Oaen 24% 

Hbi, 1 rycKAaq. 

+20% 

rycKA. 

16 Per 

1 

CeaepHaq ms sayx, mto na 

EAMSHeubl 2% 

+30 

4 

6 Aur 

2 

Eojiee ceBepHaa, naA ixvio- 

EAMSHeubi 2% 

+31%%(?)‘^^ 

4 

f Aur 

3 

SaesAa na AeaoM luieqe, 
rax HasbiaaeMaq Kosa 

[KaneAAal 

TeAeu 25 

+22% 

1 

a Aur 

4 

SaesAa Ha npaaoM luieqe 

EAHsneubi 2%% 

+20 

2 

P Aur 

5 

Saesna Ha npaaOM AOKre 

EAMSHeubl 1% 

+ 15% 

4 

V Aur 

6 

SaesAa na npaaoA khctm 

EAHsueuM 2%% 

+ 13% 

4-3 

6 Aur 

7 

Saesna na AeaoM AOKxe 

TeAeu 22 

+20% 

4-3 

£ Aur 

8 

Ha Aayx na AeaoA kmctm, 
HasbiaaeMbix KosAaraMH, 
cjieayioiuaq 

TeAeu 22% 

+ 18 

4-3 

rj Aur 

9 

npeAiuecrayioiuaq ms hmx 

TeAeu 22 

+ 18 

4 

$ Aur 

10 

Saesaa na AeaoA AOAbixcxe 

TeAeu 19%% 

+ 10%(?)‘*^ 

3-4 

i Aur 




VII.5. Kamojioi coasesduu ceaepnoio neda 
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[Ho- 

Mep] 

KoH(l)MrypauMM 

rpanycu Aonroxbi 

rpa;(ycbi 

UlMpOTbl 

BejiH- 

[CoapeMeHHbie 

o6o3HaqeHHa] 

11 

SBesfla Ha npaBoft 

Ke, o6masi c poroM [Tejit- 
ua] 

Tejieu 25% 

+5 

3-2 

fi Tau 

12 

Saesfla k ceaepy or Hee, 
OKOJio HMacHero xpaa [one- 

SHHa] 

Tejieu 26 

+8% 

5 

X Aur 

13 

Eiue 6ojiee ceBepnasi, na 
siroflMue 

Tejieu 26% 

+ 12% 

5 

<P Aur 

14 

MajieHbxaa aaeaaa hba jie- 
aofl crynHeii 

Tejieu 20%(?)'^’ 

+ 10%(?)'" 

6 

14 Aur(?) 

Bcero 
1 me 

14 aaean. hs hhx 1 nep 

CTOfi. 

Cosaeanne SMeeHocua 

loti aejiMMMHbi, 1 axop 

oti, 2 xpexbeii 

, 7 aex 

sepxoA, 2 naxoH, 

1 

Saesfla Ha rojioae 

Cxc^nHOH 24%% 

+36 

3-2 

a Oph 

2 

IlepeAHsisi M3 AByx na npa- 
BOM njiene 

CxopnHOH 28 

+27% 

4-3 

Oph 

3 

SaAHSH H3 3TIOC flayx 

CxopnMOH 29 

+26% 

4 

y Oph 

4 

riepeflHaji m 3 flsyx na jie- 
BOM anene 

CxopnHOH 13% 

+33 

4 

1 Oph 

5 

SaAHHfl H3 HHX 

CxopnMOH 14% 

+31%% 

4 

K Oph 

6 

3ae3Aa na ;ieaOM jioxre 

CxopnHOH 8% 

+24%(?)’^’ 

4 

A Oph 

7 

nepewafl m 3 Aayx na koh- 
ue neaoPi pyxH 

CxopnMOH 5 

+17 

3 

6 Oph 

8 

SaAHSa M3 HHX 

CxopnHOH 6 

+ 16% 

3 

e Oph 

9 

3ae3fla na npaaoM floxte 

CxopnHOH 26% 

+15 

4 

fi Oph 

10 

nepeflHaa m 3 aayx na koh- 
ue npaaoA pyxM 

Cxpejieu 2% 

+ 13% 

4-5 

V Oph 

11 

3aAHaH M3 HHX 

Cxpejien 3% 

+14% 

4 

r Oph 

12 

3ae3Aa na npaaoM xo^iene 

CxopnHOH 21 % 

+ 7% 

3 

ri Oph 

13 

3ae3Aa na npaaoA rojieHM 

CxopnMOH 23%(?)'“ 

+ 2% 

4-3 

e Oph(?) 

14 

nepeflHHK M3 HeTbipex na 
npaaoA crynne 

CxopnMOH 23 

-2%(?)‘*‘ 

4 

36(A) Oph(?) 

15 

OieAyiouuia 3a neH 

CxopnHOH 24% 

-1%(?) 

4-3 

e Oph(?) 

16 

Cnesyioiiuia 3a srofi 

CxopnMOH 25 

-0%(?) 

4 

44(b) Oph(?) 

17 

riocneAHaa m 3 nerbipex, ca- 
Maa 3aAHaa 

CxopnHOH 25%% 

-0%(?) 

5 

51(c) Oph(?) 

18 

3ae3Aa, cjieayioiiuta 3a hm- 
MH, xacaiomaaCH hsitkm 

CxopnHOH 271/6 

+ 1 

5 

51 Oph'” 

19 

3ae3sa na jieaoM xojieHe 

CxopnHOH 12% 

+ 11%% 

3 

5 Oph 

20 

Ceaepnaa m 3 xpex no npa- 
moA Ha jieaoii rojieHH 

CxopnMOH 11% 

+5% 

5-4 

<p Oph 

21 

CpeAHaa m3 hhx 

Cx(^nHOH 10% 

+3% 

5 

X Oph 

22 

lOxcHaa H3 3THX xpex 

CxopnHOH 9%% 

+ !%(?)'” 

5-4 

tf) Oph 

23 

3ae3Aa na ;ieaoA naxe 

CxopnHOH 12% 

+0% 

5 

0) Oph 

24 

Bcero 

3ae3Aa, xacaiomaaca no- 
Aomau jieaoA Hom 

24 3ae3Abi, h3 hhx 5 xpexi 

CxopnHOH 10% 

beB aeaHMHHbi, 13 aexi 

-0%% 

■epxoA, 6 naxo 

4 

a. 

p Oph 
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VIJ.5. Kamanoi coaeesduu cesepnoio He6a 


(Ho- 

KoH(]>Hrypai|MH 

rpaaycu aoaroTu 

rpaaycu 

Beau- 

[CoBpeMeHHue 

Mep] 



UlMpOTbl 

qHHbi 

o6oaHaHeHMa] 


He Bomej^DiHe b (t>Hrypy aoxpyr SMeeuocaa 





25 

CcBepHasi H3 Tpex, mto k 
BOCTOK y OT npaBoro ruie^a 

Crpeaeu 2 

+28% 

4 

66 (n) 

Oph 

26 

CpeflHsa M3 Tpex 

Crpejieu TVs 

+26% 

4 

67(0) 

Oph 

27 

lOxCHaSI M3 HMX 

Crpeaeu 3(?)‘®^ 

+25 

4 

68 (k) 

Oph 

28 

Cnegyioiuasi 3a rpeMsi, xax 
6bi nocepeflMHe 

Crpeaeu 3% 

+27 

4 

70 (p) 

Oph 

29 

VeAMHeHHasi seea^a, 6ojiee 
cesepHasi, mcm 3tm qeTbipe 

Crpeaeu 4% 

+33 

4 

72(s) 

Oph 

Bcero 5 SBcafl MCTBepTofl BejiMMHHbi. 






CosaeanHe Smch SMeenocua'^^ 






3Be3Aa Ha kohuc HwacHeft 
qejiiocTM B qeTbipexyrojib- 
HHxe roJiOBbi 

Bechi ISiAVs 

+38 

4 

‘ 

Ser 

2 

3Be3Aa, xacaioiuasicsi H03fl- 

Becbi 21^3 

Becbi 24V^(?)'^* 

+40 

4 

P 

Ser 

3 

Saeaoa na bmckb 

+36 

3 

y 

Ser 

4 

Saea^a y naMaaa uieM 

Becu 22 

+34% 

3 

P 

Ser 

5 

CpeAHAH B qeibipexyrojib- 
HHxe MJiH BO pry 

Becbi 211/3 

+37% 

4 

K 

Ser 

6 

SaesAa bhc roaoBu, k ce- 
Bepy OT nee 

Becu 23^6 

+42% 

4 

a 

Ser 

7 

Saeafla sa nepauM M3rH6oM 

Becbi 21% 

+29% 

3 

a 

Ser 


men 






« 

CeaepHaa aaeaaa h 3 rpex 
3a Heft cjieayiomMx 

Becu 24%1/3 

+26% 

4 


Ser 

9 

Cpewaa m3 3tmx rpex 

Becu 24% 

+25% 

3 

a 

Ser 

10 

lOlKHaH M3 HMX 

Becu 26% 

+24 

3 

s 

Ser 

11 

Saeaaa aa cneayioiuMM bht- 
KOM, npeaiueCTByioiuaa ae- 
Boft pyxe SMeeHociia 

Becu 28%% 

+ 16% 

4 

P 

Ser 

12 

Saeana caa^M rex, mo na 
pyxe 

CxOpUMOH 8% 

+ 13%(?)'^’ 

5 


Oph 

13 

Saeaaa aa npaBUM 6eApoM 
SMeenocua 

lOxcHaa Ha asyx, cneay- 

CxopuMOH 23% 

+ 10% 

4 


Ser 

14 

CxopuHOH 27 

+ 8% 

4-3 


Ser 


louvix aa Heft 






15 

CeBepHaa na hmx 

CxopuMOH 27%% 

+ 10%% 

4 

o 

Ser 

16 

Saeaaa aa npaaoft pyxoft na 
MamOe xaocra 

Crpeaeu 3% 

+20 

4 


Ser 

17 

Cneayioiuaa aa neft, Toxe 

Crpeaeu 8% 

+21% 

4-3 

7 

Ser 


m XBOcre 






18 

Saeaaa Ha xOHue xBocxa 

Crpeaeu 18% 

+27 

4 

d 

Ser 

Bcero 18 seesA. m 3 xoropbix 5 TpeTbefl BejiH^MHU, 12 MeTsepTOi), 1 nsuoi). 




CoaseanHe Ctpejibi 






1 

VeAHHCHHasi 3Be3Aa hb oc- 
TpHe 

Koaepor 10% 

+39% 

4 

y 

Sge 

2 

Saanaa na rpex na apcBxe 

Koaepor 6% 

+39% 

6 

i. 

Sge 

3 

CpeaHaa Ma hmx 

Koaepor 5%% 

+39% 

5 

6 

Sge 
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[Ho- 

wep] 

KoH(]>Hrypai|MH 

Tpaflycbi AOnroxbi 

rpanycbi 

UlMpOTbl 

BexH- 

[CoBpeMOHHbie 

o6osHaqeHMa] 

4 

nepeAHsa hs rpex 

Koaepor 4% 

+39 

5 


Sge 

5 

SseSAa Ha Konite sbipesa 

5 aaeafl, m3 hhx 1 MexBep: 

CosaeSAHe Opjia 

Koaepor 3W 

oft BejiMqMHbi, 3 naxor 

+38%(?)'** 

, 1 uiecxoM. 

5 

is 

Sge 

1 

I 

1 

Kosepor IVt 

+26%% 

4 

T 

Aql 

2 

npefluiecTByiomaii ew, na 
mee 

Kosepor 

+27% 

3 


Aql 

3 

flpxaa aaeam m cnHHe, 
HasbiaaeMaa OpjiOM 

Kosepor 3^2^ 

+29% 

2-1 


Aql 

4 

E;iH3Kaa k neii, k ceaepy 

Kosepor 4% 

+30 

3-4 

O 

Aql(?) 

5 

nepeflHsisi M3 flByx na jie- 
BOM ancMC 

Kosepor 314 

+31% 

3 

Y 

Aql 

6 

SaAHaa m3 hhx 

Kosepor 6 

+31% 

5 

<P 

Aql 

7 

nepeflHsisi M3 flByx na npa- 
BOM aneqe 

Cxpejieu 29% 

+28% 

5 

f* 

Aql 

8 

Cjie;Q'iouiaa 3a neti 

Kosepor IVs 

+26% 

5-4 

a 

Aql 

9 

3ae3fla na nexoTopoM pac- 
CTOaHHH HHXCe XBOCTa Op- 
aa, Kacawmaaca MLaewHoro 
IlyTM 

Cxpejieu 22% 

+36% 

3 

c 

Aql 

Bcero 

9 3Be3A. M3 HMx 1 BTopot) BejiMMHHbi. 4 TpeTbeil, 1 HeTBepTotl, 3 naroi). 

Saesflbi OKOao Opjia, KOTopwM npHcaoeHO hmh «AimiHOH»'^’ 


10 

nepesHaa h 3 nayx k wry 
or roaoBbi Opaa 

Kosepor 3% 

+21% 

3 

n 

Aql 

11 

Sa^Haa h3 hmx 

Kosepor 8%% 

+19% 

3 

e 

Aql 

12 

3Be3Aa K wro-sanaay or 
npaaoro ruieqa Opaa 

Crpeneu 26 

+25 

4-3 

6 

Aql 

13 

3Be3aa x wry or arofl 

Cxpeaeu 28% 

+20 

3 

t 

Aql 

14 

Eiue 6o;iee wxHaa 

Cxpexeu 29% 

+ 15% 

5 

K 

Aql 

15 

Bcero 

Croauiaa BnepeflH scex 

6 aaean, H3 xoropux 4 rp 

Co3Be3AHe Aejii>(t>HHa 

Cxpeaeu 21% 

exbeti BejiHqHHbi, 1 qex 

+ 18% 

aepxoif, 1 nax 

)ft. 

X 

Aql 

1 

nepeAHSisi H3 Tpex na xbo- 
cxe 

Kosepor 17% 

+29% 

3-4 

* 

Del 

2 

Ceaepnaa m 3 aayx ocxajib- 

Kosepor 18% 

+29 

4-5 

' 

Del 

3 

lOxCHaa M3 HMX 

Kosepor 18% 

+27%% 

4 


Del 

4 

lOxcHaa SBesna na nepea- 

Heii CTOpOHC pOMOOBMAHOrO 

qexbipexyroAbHHxa 

Kosepor 18% 

+32 

3-4 

p 

Del 

5 

Ceaepnaa sBeana na nepea- 
Heii CTopone 

Kosepor 20%(?)“® 

+33%%(?) 

3-4 

« 

Del 

6 

lOxcnaa saesaa na aa^Heii 
cxopone poM6a 

Kosepor 21% 

+32 

3-4 

s 

Del 

7 

CeBepHasi aae^na na sa^HeM 
CTOpOHC 

Kosepor 23% 

+33% 

3-4 

Y 

Del 

8 

lOxcnaa M3 xpex Mexcay 

XBOCXOM M POm6om 

Kosepor 17% 

+30%(?)‘®‘ 

6 

V 

Del 
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Vll.5. KamoMZ coaeesduu ceaepnozo neCa 


[Ho- 

Mep] 

KoH4>MrypauHH 

PpaAycbi AOAroTbi 

rpa^ycbi 

UlMpOTbl 

BejiM- 

HMHbl 

[CoapeMeHHbie 

o6o3HaqeHHa] 

9 

nepeflHsisi M3 AByx ocxajib- 

HWX ceBcpHbix 

Koaepor 17W 

+3I%% 

6 

C Del 

10 

Bcerc 

nocyieAHsisi, cjiegyioiuasi aa 

3TOfl 

10 saesn, M3 KOTopbix 5 

CosaesAHe rojiOBbi Koi 

Koaepor 19 

pexbeA aeAMqMHbi, 2 a 

«'« 

+31% 

STaeproft, 3 m 

6 

ecTofl. 

e Del 

1 

nepCAHsisi M3 AByx 3Be^ Ha 
rojioee 

Koaepor 26*A 

+20% 

Tycxji. 

a Equ 

2 

C;ieAyioiuaa aa neft 

Koaepor 28 

+20% 

TycKA. 

fi Equ 

3 

nepeflHaa h 3 sayx bo pry 

Koaepor 26^ 

+25% 

Tycxji. 

y Equ 

4 

Bcerc 

CACAyioiKaa 3a neB 

4 xycwibie aaeaflu. 

CosaesAHe Koim'*^ 

Koaepor 27% 

+25 

TVcxji. 

<$ Equ 

1 

SaeaAa na nynxe, o6iAaa co 
3Be3AOii Ha roAoae Ahapo- 
MeAW 

Pbi6bi 17%% 

+26 

2-3 

a And*®-' 

2 

3Be3Aa Ha noaCHMue y koh- 
4a Kpbuia 

Pbi6bi 12V6 

+ 12% 

2-3 

y Peg 

3 

na npaaoM anene y 
Hanana hofm 

Pbi6bi 2% 

+31 

2-3 

P Peg 

4 

SsesAa Ha cnMne y nAe>ie- 
boA aacTH Kpbuia 

BoAOAeA 26% 

+ 19% 

2-3 

a Peg 

5 

BoAee ceaepHaa m 3 Aayx Ha 

TCAe nOA KpblAOM 

Pbi6bi 4% 

+25% 

4 

T Peg 

6 

BoAee loxcHaa m3 hhx 

Pbi6bi 5 

+25 

4 

« Peg 

7 

BoAee ceBepnaa m 3 Aayx na 
npaaoM xOAene 

BOAOAeii 29 

+35 

3 

V Peg 

8 

BoAee loxcHaa m3 hmx 

BoAOAeA 28% 

+34% 

5 

o Peg 

9 

nepcAHaa m 3 Aayx cmcxc- 
Hbix Ha rpyAM 

BoAOAeii 26% 

+29 

4 

A Peg 

10 

3aAHaa m3 hhx 

BoAOAeii 27 

+29% 

4 

f* Peg 

11 

nepcAHaa m 3 Aayx cmcxc- 
Hbix Ha uiee 

BoAOAefl 18%% 

+ 18 

3 

C Peg 

12 

SaAHaa m3 hhx 

BOAOAeit 20% 

+ 19 

4 

f Peg 

13 

H3 Aayx Ha rpHae 6oAee 
loxcnaa 

BoAcwieft 21% 

+15 

5 

P Peg 

14 

BoAee ceaepHaa 

BOAOAeii 20% 

+16 

5 

a Peg 

15 

H3 Aayx 6 ah3khx na roAOae 
6oAee ceaepHaa 

BoAOAefl 9%(?)'“ 

+ 16% 

3 

e Peg 

16 

BoAee loxcHaa 

BOACMiefl 8 

+ 16 

4 

V Peg 

17 

SaesAa na mopac 

BoAOAeA 5% 

+22% 

3-2 

e Peg 

18 

SaeSAa na npaaoB AOAbixcxe 

BoACWieii 23% 

+41% 

4-3 

TT Peg 

19 

SaeSAa na acbom xOAene 

BoAOAeii 17% 

+34% 

4-3 

< Peg 

20 

SaesAa Ha acbom kcmichhom 

CyXOXCMAMM 

BoAOAefl 12% 

+36%% 

4-3 

-c Peg 

Bcero 20 SBesfl, m 3 KOropbix 4 

TopoA aeAMMHHbi, 4 Tpexbeii, 9 HeTaepToii, 3 

naroii. 
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[Ho- 

KOH(]>MrypaHMM 

rpanycbi w^roru 


Bean- 

[CoapcMeHHbie 

Mep] 



UIMpOXbl 

HMHbl 

o6o3HaqeHMa] 


CosBcsAHe AnapoMeAbi 






I 

Ssesna Me}K;iy jionaTxaMH 

Pbi6bi 25W 

+24% 

3 

a 

And 

2 

SaeSAa m npasoM luieMe 

Pbi6u 26W 

+27 

4 

a 

And 

3 

SaesAa m jicbom luiewe 

Pbi6w 24V^ 

+23 

4 

e 

And 

4 

lOxcHaa M3 xpex na npaaoM 
npCAnjieqbe 

Pbi6bi 23?^ 

+32 

4 


And 

5 

Hs HMX 6ojiee ceaepHaa 

Pbi6bi 24% 

+33% 

4 

0 

And 

6 

Cpewaa m 3 rpex 

Pbi6bi 25 

+32% 

5 

P 

And 

7 

lOxcHaa H3 Tpex na KOHue 
npaaoii pyxM 

Pbi6bi 19% 

+41 

4 

‘ 

And 

8 

CpeflHaa m3 hmx 

Phi6M 20% 

+42 

4 

X 

And 

9 

Ceaepnaa h 3 rpex 

Pbi6bi 22% 

+44 

4 

A 

And 

10 

SeesAa na jieaoM npe^- 
luieqbe 

Pbi6u 241/6 

+ 17% 

4 

c 

And 

11 

3ae3fla na jieaoM aoxTe 

Pbi6hi 25% 

+ 15%% 

4 

V 

And 

12 

Eo;iee loxcHaa h 3 rpex na^ 
noacOM 

Oaen 3%% 

+26% 

3 

P 

And 

13 

CpeflHaa m3 hmx 

OaeH 1%% 

+30 

4 

h 

And 

14 

Ceaepnaa m 3 rpex 

Oaen 2 

+32% 

4 

V 

And 

15 

1 

i 

a 

I 

i 

OaeH 16%% 

+28 

3 

V 

And 

16 

Saeana na npaaoA crynne 

OaeH 17% 

+37% 

4-5 

9 

Per 

17 

Saeana raxcnee 3 toA 

Oaen 15% 

+35% 

4-3 

51 

And'«‘ 

18 

Ceaepnaa m3 neyx na ;ie- 
aoM KOJieHHOM cmOe 

OaeH 12% 

+29 

4 


And 

19 

lOjKHaa M3 HMX 

OaeH 12 

+28 

4 

T 

And 

20 

3ae3Aa na npaaoM xojieHe 

Oaen 10% 

+35% 

5 

9 

And 

21 

H3 flByx Ha 6axpoMe 6ojiee 
ceeepHasi 

Oaen 12% 

+34% 

5 

49(A) 

And(?) 

22 

lOlKHaa M3 HMX 

Oaen 14% 

+32% 

5 

Z 

And(?) 

23 

ripeAiuecTayioiiuta rpeM na 
npaaoA pyxe, ane pyxn 

Oaen 11% 

+ 44 

3 


And 

Bcero 23 seesAbi, m hmx 4 Tpexbeft eejiMMMHbi. 15 qexBepToii, 4 nsixoii. 




CosaeSAHe TpeyrojibHHxa 





1 

3ae3fla a aepuiHHe Tpe- 
yrojibHHxa 

OaeH 11 

+ 16% 

3 


Tri 

2 

nepeAHaa m 3 rpex na ocho- 

Oaen 16 

+20% 

3 


Tri 

3 

Cpe^Haa m3 hmx 

Oaen 16% 

+ 19% 

4 

6 

Tri 

4 

3aflHaa h 3 rpex 

Oaen 16%% 

+ 19 

3 

y 

Tri 

Bcero 4 aeesAbi, m3 hmx 3 xpexbefl eejnmMHu, 1 qexsepxoi). 




B ceBcpHOM nojiymapMM acero 360 aacaa, h3 hmx 3 nepsoA BeJiMHMHbi, 18 btodoA, 


81 xpexbett, 177 nexBepxoft, 58 naxo^i, 13 uiecxoii, 9 xycmibix, 1 xyMaHHaa. 
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Vtl.5. KamoMU cosaesduu ceaepnoeo neOa 


[Ho- 

KoH(}>HrypauHH 

rpaAycbi AOJiroTbi 


I^pnu- 

[CoapeMeHHbie 

MepJ 



UIMpOTbl 

HHHbl 

oOosHaHeHMa] 


Co3Be3flHa [cesepHOH nacTH] sonuaua 




Coaaeame Oana 





1 

nepeanaa seesaa U3 aayx 
Ha porax 

OaeH 6% 

+7% 

3-4 

y Ari 

2 

Saanaa m3 hmx 

OaeH 7% 

+8% 

3 

/3 Ari 

3 

Boaee ceaepHaa m 3 aayx Ha 
Mopae 

OaeH 11 

+7% 

5 

7 Ari 

4 

Eoaee ioa<Haa h3 hhx 

OaeH 111/i 

+6 

5 

0 Ari 

5 

Sseaaa na uiee 

OaeH 6>/i(?)‘" 

+5% 

5 

1 Ari 

6 

Saeaaa na 6eapax 

OaeH 17% 

+6 

6 

V Ari 

7 

Saesaa a naiaae xaocra 

OaeH 21% 

-1-4%% 

5 

£ Ari 

8 

Hepeanaa m 3 rpex na xao- 

OaeH 23%% 

-1-1% 

4 

<5 Ari 

9 

Cpeanaa M3 rpex 

OaeH 25% 

-b2% 

4 

^ Ari 

10 

riocjieaHaa M3 hmx 

OaeH 27 

+ 1%% 

4 

T Ari 

11 

3ae3aa Ha saanew 6eape 

OaeH 19% 

+ 1%(?)'®* 

5 

p Ari 

12 

Saesaa noa xoaeHOM 

OaeH 18 

-1% 

5 

a Ari 

13 

Saeaaa na KOHu,e saanefl 
Hom 

OaeH 15 

-5% 

4-3 

p Get 

Bcero 

13 3Be3A. M3 KOTOpbIX 2 TpCTbet) B&nMMMHbl, 4 MCTBepTOA, 6 HSTOj), 1 uiecTO^. 


Oxoao Oana, He aouieauiMe a 0Mrypy 




14 

Saesaa fiaa roaoaoA, koto- 
pyio rnnnapx Hasbiaaei 

OaeH 10% 

-H0(?)”® 

3-2 

a Ari 


«3ae3aa na Mopae»'** 





15 

Ms 'leibipex Haa xpecTuOM 
saanaa m 6oaee apxaa 

O 

1 

-1-10% 

4 

41(c) Ari 

16 

Ms Tpex 6o;iee rycioiaa 
ceeepHaa 

OaeH 21% 

-1-12% 

5 

39 Ari 

17 

CpeaHaa M3 Tpex 

OaeH 19% 

-1-11% 

5 

35 Ari 

18 

lOaoiaa M3 hmx 

OaeH 19% 

•H0% 

5 

33 Ari 

Bceix) 5 3Be3A, m Koropbix 1 TpeTben BejiHWMHbi, 1 MereepTOH, 3 nsiToii. 



CosaesaHe Teabaa 





1 

CeeepHaa m 3 qeTbipex na 
cpe3e‘^* 

OaeH 26% 

-6 

4 

5(f) Tau 

2 

EaMSKaa x hcm 

OaeH 26 

-7% 

4 

4(s) Tau 

3 

EaMSKaa m k 3to>1 

OaeH 24%(?)’” 

-8% 

4 

1 Tau 

4 

CaMaa loacHaa m 3 aerbipex 

OaeH 24% 

-9% 

4 

o Tau 

5 

CjieAyK)uj.asi 3a hmmm Ha 
npaeoM jionaxKe 

OaeH 29% 

-9% 

5 

30(e) Tau 

6 

Saesaa na rpyaM 

Teaeu 3% 

-8 

3 

X Tau 

7 

Saesaa na npaaOM xoaene 

Tejieu 6% 

-12% 

4 

p Tau 

8 

3Be3;ia na npaBOM kojich- 
HOM CyXO>KMJIMM 

Teaeu 3 

-14%% 

4 

V Tau 

9 

Saesaa na aeaOM Koaene 

Teaeu 12% 

-10 

4 

90(c‘) Tau 

10 

Saesaa na aeaofl roaenM 

Teaeu 13 (?)'” 

-13(?)'” 

4 

88(d) Tau 




Vll.5. Kamanot coaeesduu ceeepnoio neOa 
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[Ho- 

Mep] 

K0H(]>Mrypa4MH 

Ppaaycbi aanroru 

Tpaflycbi 
UlMpOTbl ' 

Beau- 

[CoapeMeuHbie 

oOosHaueHHa] 

11 

SsesAbi Ha Mopae h tbk 
H asbiaaeMbie rwaflu: saesna 
Ha Hoaapax 

Tejieu 9 

-5%W 

3-4 

y Tau 

12 

Seesfla MejKfly STOft m ce- 

eepHbiM rjiasoM 

Tejieu low 

-4W(?)'” 

3-4 

3’ Tau 

13 

Seeana Me^^y 3 toh 

[N?ll] M io>KHbiM rjiaaoM 

Tejieu lOWW 

-5%% 

3-4 

e' Tau 

14 

HpKasi M3 rnaA* na io^khom 
rjiaay, KpacHoeaTasi 

Tejieu 12% 

-SV6 

1 

a Tau 

15 

nooieAHflsi H3 Fnafl, Ha 
ceeepHOM rjiaay 

Tejieu 11 %%(?)*’* 

-3 

3-4 

s Tau 

16 

3Be3;ia y nanajia io^khoix) 
pora M yxa 

Tejieu 17W(7)'” 

-4 

4 

97(1) Tau 

17 

Ma Asyx na ioikhom pore 
6ojiee KHKHaa 

Tejieu 20W 

-5 

5 

104(m) Tau 

18 

Eojiee ceaepHaa na hmx 

Tejieu 20 

-3% 

5 

106(1) Tau 

19 

Seea^a Ha kohuc loacHoro 
pora 

Tejieu 27% 

-2% 

3 

C Tau 

20 

SaesAa y nanajia ceeepHoro 
pora 

Teaeu 15% 

-0%(?)'’* 

4 

T Tau 

21 

Saeaxa Ha kohuc ceaepHoro 
pora, ToaojecTBCHHaa co 
aaeafloA Ha npaaoA Hore 
BoaHMMero*^* 

Tejieu 25% 

+5 

3(?) 

^ Tau 

22 

Bo;iee ceaepHaa m 3 nayx 
6 ;im3kmx Ha ceaepnOM yxe 

Tejieu 12 

+0% 

5 

V Tau 

23 

Eo;iee loxcHaa na hhx 

Teaeu 11% 

+0% 

5 

ic Tau 

24 

nepeflHaa m 3 nayx Ma- 
;ieHbKHx na uiee 

Tejieu 7 

+0% 

5 

37(a') Tau 

25 

Cjieayioutaa aa nefl 

Tejieu 9 

_l(,)I.O 

6 

u) Tau 

26 

CaMaa toxnaa na nepeaneA 
CTopOHC MCTbipexyrojibHH- 

Tejieu 8 (?)'•' 

+5 

5 

44 (p) Tau 

27 

Ceaepnaa na nepeaneA 
CTOpOHe 

Teaeu 8W(?) 

+7%(?)‘“ 

5 

y) Tau(?) 

28 

Eo;iee loxcHaa na aa^neii 
CTopone 

Teaeu 12 

+3 

5 

X Tau 

29 

Eo;iee ceaepnaa na aannefi 
CTopone 

Tejieu 11% 

+5 

5 

<p Tau 

30 

CeaepHbiH kohch nepeaneA 
CTopoHbi rineaa**^ 

Tejieu 2% 

+4% 

5 

19 Tau(?) 

31 

lOxcHbii) Koneii nepeaneA 

CTOpOHbl 

Teaeu 2% 

+3% 

5 

23 Tau (?) 

32 

SaaHMH M caMbifl yaxHii 
KOHCH rineaa 

Tejieu 3% 

+3% 

5 

27 Tau(?) 

33 

MaaeHbxaa aaeaaa x ceaepy 
OT Ilneaa 

Tejieu 3% 

+5 

4(?) 

BSC 1188(7) 

Bcero 32 SBesflbi, m 3 Koropux 

1 mecTOfl. 

nepaoii aejiMHHiibi, 6 rpeTbeii, 11 ueTBeproA 

, 13 narOH, 
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VJJ.5. Kamojioe cossesduu cesepnoto neda 


[Ho- 

Mep] 

KoH(]>Hrypai|HH 

rpaaycbi aanroTu 

rpaAycbi 

lUHpOTbl 

BejiH- 

HHHbl 

[CoBpeMeHHbie 

o6o3HaqeHMsi] 


Oko;io Tejibua, hc BomeainHe b 4>iirypy 




34 

SeesAa noA npasoA noroA 

H aonaTKOH 

Oaen 25 

-17% 

4 

10 Tau 

35 

nepeflHHsi M3 xpex nafl 

lOXCHbIM pOrOM 

Tejieu 20 

-2 

5 

1 Tau 

36 

CpeAHBsi H3 rpex 

Tejieu 24 (?)'“ 

-1%% 

5 

109(n) Tau 

37 

nooieflHaa m hhx 

Tejieu 26 

-2 

5 

114(0) Tau 

38 

Bojiee ceeepHasi m 3 flayx 
noA KOHUOM lOxcHoro pora 

Tejieu 29 

-6% 

5 

126 Tau(?) 

39 

Eo;iee lOxcHaa h3 hmx 

Tejieu 29 

-7% 

5 

129 Tau(?) 

40 

riepeAHsisi H3 5 cneAyioiuHx 

nOA lOxcHbiM porOM 

Tejieu 27 

+0% 

5 

121 Tau(?) 

41 

Cneayiouiaa 3a neA 

Teaeu 29 

+ 1 

5 

125 Tau(?) 

42 

Cjienyioiuaa 3a 3 toA 

EaH3Heubi 1 

+m 

5 

132 Tau(?) 

43 

H3 AByx ocxaioiuHxcsi 3aA- 
HHx ceeepHasi 

EaManeubi 2V3 

+3Vi 

5 

136 Tau(?) 

44 

Bcero 

Eojiee loiKHaa h3 hmx 

11 SBeaa, m 3 xoropbix 1 

Co3Be3aHe BaH3HeuoB 

Eauaueubi 3 Vi 

qeiaepToA BejiMUHHbi, 

+ 11/4 

0 ustoA. 

5 

139 Tau(?) 

1 

Saeafla Ha roaose nepenne- 
ro 6;iH3Heua 

Eauaneubi 23Vi 

+9%(?)'” 

2 

a Gem 

2 

KpacHOBaraa aseana na ro- 
aoBe saAHero 6aM3Heua 

EaH3Heubi 26% 

+61/4 

2 

P Gem 

3 

SBcaaa na aeaoM npen- 
luieHbe nepeflHero 6™3He- 
ua 

EaM3Heubi 16% 

+ 10 

4 

6 Gem 

4 

Ssea^a na tom xce caMOM 
npeaaneHbe 

EaH3Heubi 18% 

+7% 

4 

T Gem 

5 

Sseana, cneayioiuaa aa neA, 
Mexay JionaTxaMH 

Eauaneubi 22 

+5Vi 

4 

< Gem 

6 

C;ieayioiiutB aa aroA, na 
npasoM luieae TOro x<e 
6;iH3HeHa 

Eananeubi 24 

+41/2% 

4 

V Gem 

7 

Ssea^a na aaaneM aneae 
oieayiomero emaneua 

Eauaneubi 26% 

+2% 

4 

K Gem 

8 

SBcafla Ha npaaoM 6oKy 
nepeAHero OjiManeua 

EaManeubi 21% 

+2% 


57(A) Gem 

9 

Saessa m jicbom Ooxy aaa- 
Hero 6;iH3HeHa 

Eauaneubi 231/6(7)'“ 

+0%(?)'" 

5 

58 Gem(?) 

10 

3863*1 Ha jiCBOM KOJiene 
nepeflHero 6;iM3HeHa 

EaHaneubi 13 

+ lVi 

3 

s Gem 

11 

Saeaaa noa aesuM xoaenoM 
aaaHero OansHeiia 

EaManeubi 18%(?)'** 

-2% 

3 

S Gem 

12 

Saeaaa m aesoM naxy aaa- 
Hero OaManeiia 

Eauaneubi 21% 

-0% 

3 

S Gem 

13 

Saeaaa na cniOe npasoro 
Koaena roro xce Oananeua 

EaManeubi 21 %(?)'** 

-6(?y^ 

3 

A Gem 

14 

Saeaaa m KOHue aeayiueA 
HOPM nepeanero 6aM3Hei;a 

EaManeubi 6% 

-1% 

4-3 

rj Gem 




VII.5. Kamanod coaeesduu ceeepnodo neta 
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[Ho- 

KoH^JHrypauHH 

rpaAycu AOAroTu 



[CoapeMOMHue 

Mep] 



iUMpOTbl 


06o3Ha'ieHH9] 

15 

C;ienyiou;as aa neii, na 
Toil *6 HOre 

EAH3Heuu 

-1% 

4-3 

ft Gem 

16 

Saesna na Konpe npaaoii 

EAH3Heuu lOVii 

-3% 

4-3 

V Gem 


Hom nepennero OjiHaneua 





17 

Sseana na kohuo jieaoii 

EAH3HeUU 12 

-7% 

3 

Y Gem 


Hom aannero OansHeua 





IS 

Ssesna ua kohuc npaaoii 
HOm aannero 6;iH3Heua 

EAHSHeuM 14% 

-10% 

4 

f Gem 

Bcero 

18 aaeaa, h 3 KOTopaix 2 aTopoii aenHqHHu, 5 Tperbeii, 9 qeraepTOii, 2 

naToii. 


Okojio BjiHSHeuoa, ne 

BomeAUiHe a ([iHrypy 




19 

npefliuecTayiomaa nepefl- 
neii Hore aeayiuero 6;iH3He- 

BAH3HenU 41/6 

-0% 

4 

1(H) Gem 


ua 





20 

npeAinecTByioiuasi nepeA- 
HCMy KQjieHy, sipKaa 

BAH3Heuu 6Vi 

4-5%% 

4-3 

X Aur 

21 

npeamecTayioiuaa aeaoMy 
KOJieny aannero OaHSHeita 

Bahshcuu 151/6 

-2% 

5 

36(d) Gem 

22 

Ceaepnaa h 3 Tpex aaeaa no 
npaMOH, HAyiuHX 3a npa¬ 
aoii pyKoii aaAHero 6AM3He- 

BAH3Heuu 28% 

-1% 

5 

85 Gem(?) 


pa 





23 

CpeAHsa H3 Tpex 

BAHSHeubi 26% 

-3% 

5 

81(g) Gem(?) 

24 

lOxcHaa M3 HHx, y npcA- 
naeMba [npaaoii pyxH] 

BAMSHepu 26 

-4% 

5 

74(f) Gem(?) 

25 

CACAyioiuaa 3a ipeMa yno- 
MBHyTbiMMt apxaa 

Pax 0%(?)'” 

-2% 

4 

S Cnc(?) 

Bcero 7 seesAi m 3 KOTOpbix 3 MeTsepToi) Be^nKHKHu, 4 n^Toj). 




Co3Be3AHe Paxa 





1 

CpeAHaa 3ae3Aa TymaHHOro 
CKonaeHHa na rpyAH, Tax 
HasbiaaeMbie Scah 

Pax 10% 

+0%(?)'” 

TyM. 

M 44'*^ 


CeBcpHasi MS AByx npeAuie- 
CTByioiUHX MCTbipexyroAb- 
HMKy OKOAO TyMaHHOCTM 

Pax 7% 

+ 1% 

4-5 

tf Cnc 

3 

BoAee loxcHafl ms Asyx 

npeAuiecTByioiuMX 

Pax 8 

-1% 

4-5 

9 Cnc 

4 

CeBcpHasi M3 AByx cACAy- 
lOiUMX 3a MCTbipexyroAb- 
HMKOM, Tax HasbisaeMbie 
OcAaxa 

Pax 10% 

+2% 

4-3 

Y Cnc 

5 

lOacnaa h 3 Aayx ynoMauy- 

Pax 11% 

-01/6 

4-3 

3 Cnc 

6 

SeesAa na lOxiHoii KAeume 

Pax 16% 

-5% 

4 

a Cnc 

7 

SeeSAa na ceeepHOii KAeui- 

Pax 8% 

4-11%% 


1 Cnc 

8 

3ae3Aa na saAneii aacTH 
ceBepnoii Aanu 

Pax 2% 

4-1 

5 

ft Cnc 

9 

SaesAa na aaAneii aacTH 
lOACHoii Aanu 

Pax 7% 

-7%(?)'” 

4-3 

1 

Cnc 

Bcero 9 seesA, m 3 KoropMx 7 HeTeepTOft BeAMMMHbi, 1 nsiTofi, 1 TyMaHnasi. 
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V1I.5. Kamanoz coaeesduu ceaepnozo neda 


[Ho- 

Mep] 

KoH^JHiypauHH 

rpaAycH AOnroTbi 

rpaflycw 

lUMpOTbl 

H^b.' 

[(^oapeMeHHbie 

o6o3Ha'ieHHa] 


Okojio Paica, He BomeAmHe a ((iHrypy 




10 

Saeana Haa H3rH6oM io»- 

HOA lUieiUHH 

Pax 19%(?)'’‘ 

-2W 

4-5 

n Cnc(?) 

11 

Cjienyiomaa sa kohuom 

iowhoA luieiuHH 

Pax 211/6(?)'” 

-5% 

4-5 

K Cnc 

12 

nepcAHsisi M3 flByx, cjiefly- 

lOiuMX 3a TyMaHHOCTbK) 

Pax 14 

+71/4(7)*®* 

5 

V Cnc(?) 

13 

4 3Be 

SaAHSa M3 HHX 

3flbi, M3 HHX HeraepToA aeji 

Co3ae3AHe Jlbaa 

Pax 17 

HMHHM 2, naroA 2. 

+41^1^(?) 

5 

f Cnc(?) 

1 

Seeaqa Ha KOHue HoaapeA 

Pax 18V6 

+ 10 

4 

K Leo 

2 

Saeaaa a nacrn 

Pax 211/6 

+71/1 

4 

A Leo 

3 

M3 AByx Ha rojiOBC 6o;iee 
CBBepHasi 

Pax 2AVi 

+ 12 

3 

ft Leo 

4 

Eojiee loacHaa m3 hhx 

Pax 241/6 

+91/t 

3-2 

e Leo 

5 

CeaepHaa m 3 rpex Ha uiee 

to 0V6(?)'” 

+ 11 

3 

S Leo 

6 

C;ie«yK)masi, cpeflHss m 3 
Tpex 

to 2V6 

+m 

2 

y Leo 

7 

lOacnaa h3 hhx 

to 0% 

+4Vi 

3 

tj Leo 

8 

Saesna Ha cepAUe, rax na- 
SbiaaeMuA Peiya 

to 2Vi 

+0M> 

1 

a Leo 

9 

SaesAa K K>ry or nee, xax 
6u Ha rpyAH 

to ZVi 

-mi4 

4 

31(A) Uo 

10 

3ae3Aa, HCMHoro npeAuiecT- 
ayiowaa toA, hto na cepA- 
ue 

to 0 

-01/4 

5 

V Leo 

11 

SseaAa na npaaoM xoAene 

Pax 271^ 


5 

V> Leo 


3ae3Aa na nepeAneA npa- 
boA Aane 

Pax 241/6 

-3% 

5 (?) 

1 Leo 

13 

3ae3Aa na nepeAneA AeaoA 

Pax 21Vi 

-41/6 

4 

o Leo 

14 

3ae3Aa Ha AeaoM xoAene 

Jlea 2Vt 

-41/4 

4 

n Leo 

15 

3Be3Aa na AeaoA noAMbiui- 

Jlea 91/6 

-0V6 

4 

p Leo 

16 

nepeAHaa H3 Tpex Ha 6pK>- 
xe 

Jlea 7 

+4 

6 

46(1) Leo 

17 

Ceaepnaa m 3 Aayx ocxa- 
lOiHHXCa saAHHX 

to 10V^(?)“® 

+516 

6 

52 (k) Leo 

18 

lOacnaa h3 hhx 

to 12Mi(?)“' 

+216 

6 

53(1) Leo 

19 

XlepeAHaa m 3 Aayx na xpe- 
CTue 

to im 

+ 12V4 

6 (?) 

60(b) Leo 

20 

3aAHaa h3 hhx 

to 141/6 

+ 13% 

2-3 

3 Leo 

21 

Ceaepnaa h 3 Aayx na xpy- 

Jlea 14l^(?) 

+ 11V6(?)“* 

5 

81 Leo(?)“= 

22 

lOacHaa h3 hhx 

to 161/3 

+9% 

3 

6 Leo 

23 

3ae3Aa na aaAHHX 6eApax 

Jlea 201/S 

+51616 

3 

i Leo 

24 

3ae3Aa Ha aaAHHX crH6ax 

to 2m 

+ 11/4 

4 

a Leo 




VII.5. Kantojioe coaeesduu ceeepHoeo neda 
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[Ho- 

Mep] 

KoH^JHiypauHH 

rpaaycbi Aoarorbi 

rpanycbi 

iUMpOTbl 

q^b.' 

[CoBpeMeHHbie 

o6o3HaqeHHa] 

25 

3Be3Aa K loiy or Hee, kbk 
6bi Ha nepenHHX qacrsix nor 

AeB 24% 

-o%% 

4 

T Leo 

26 

Saeana na aannux koitsix 

AeB 27Vi 

-314(7)“^ 

5 

V Leo 

27 

3Be3fla Ha xonue xBOCxa 

Aea 24% 

+ 11%% 

1-2 

jS Leo 

Bcero 27 3Be3n, h3 hhx nepsoii BejiHiHHbi 2, sTopoti 
mecTofl 4. 

Okojio JIbBa, He BomeAUiHe b ((iHrypy 

2, TpeTbCii 6 

qeTBepTofl 8, naTofl 5, 

28 

nepeflHaa m 3 flByx naa 
cnHHoU 

AeB 6(?) 

+ 13% 

5 

41 LMi 

29 

3aflHaa m3 hhx 

AeB 81/6 

+ 15% 

5 

54 Leo 

30 

CeBepHaa h 3 Tpex noa 

OpioxoM 

AeB 17% 

+1% 

4-5 

X Leo 

31 

CpeAHaa m3 hhx 

AeB 17% 

-0% 

5 

59(c) Leo 

32 

K)x(Haa h3 hhx 

AeB 18 

-2% 

5 

58(d) Leo 

33 

CeBepnaa aacTb TyManHoro 
CKOiuieHHa Mexmy xonuaMH 
AbBa H MeaBHAHubi, Haau- 
BaeMOro BoaocaMH [Bepo- 
hhkh1“® 

AeB 24%% 

+30 

Tycx.C?) 

15(c) Com(?) 

34 

nepeanaa h 3 Bucrynaio- 
opix loacHbix 3Be3a Boaoc 

Aea 24% 

+25 

Tycx. 

7(h) Coni(?) 

35 

Caeayioiuaa 3a hhmh b 
4x}pMe aHcra naioiua 

Aea 28% 

+25% 

Tycx. 

23 (k) Com(?) 

5 3Be3Ai H3 KOTOpbIX 1 HeTBepTOA BejIHqHHM, 4 HSITOA, 

Co3Be3iaHe AcBbt 

a Taxace Boaocbi [BepoHHxn]. 

1 

K)»cHasi M3 flByx CBepxy na 
rojiOBc 

Acb 26%(?)“’ 

+4% 

5 

V Vir 

2 

Boaee ceaepHaa h3 hhx 

Abb 27 (?) 

+5% 

5 

e Vir 

3 

Bonee ceeepHasi ms Asyx 
cjie^yiomMx sa hmmm na 

Aesa 0% 

+8 

5 

o Vir 

4 

Boaee lOxiHaa h3 hhx 

Aeaa 0% 

+5% 

5 

71 Vir 

5 

SaesAa na Konue loxcnoro, 
;ieBoro Kpbuia 

Aea 29 

+0%(?)“® 

3 

P Vir 

6 

riepeflHHsi M3 MCTbipex na 
;ieBOM Kpbuie 

Aesa 8% 

+ 1 %(?)“’ 

3 

V Vir 

7 

Caeayioiuaa aa neA 

Aesa 1314 

+2%% 

3 

Y Vir 

8 

Caeayioiaaa aa aroA 

Aeaa 17% 

+2%%(?)*'® 

5 

46 Vir(?) 

9 

riocjieAHaa M caMaa saAMasi 
M3 MCTbipex 

Aeaa 21 

+m 

4 

d Vir 

10 

3Be3;ia na npaeoM 6oKy noA 
noacoM 

Aeaa 14%(?)^" 

+8% 

3 

3 Vir 

11 

nepcAHasi M3 Tpex Ha npa- 
BOM, ceeepHOM xpbuie 

Aeaa 8V4 

+13%(?) 

5 

p Vir 

12 

lOxcnaa m 3 aayx ocTaabHbix 

Aeaa 1014 

+ 11% 

6 

32 (d^) Vir 

13 

CeBepnaa m3 hhx. Tax na- 
BbiBaeiaaa BHHAeMHaT- 

pMKC^'^ 

Aeaa 1214 

+ 15%(?) 

3-2 

s Vir 
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VII.5. Kamam cosaesduu ceeepHOeo He6a 


[Ho- 

Mep] 

K0H())HI7paUHH 

rpaAycH AonroTU 

rpaflycbi 

iUMpOTbl 

BeAM- 

[CoBpeMeHHbie 

o6o3Ha'ieHHa] 

14 

Smsna na KOnue AeBod 
pyxM, TBK Ha3biBaeMasi Ko- 
[CnHKa] 

Aesa 26% 

-2 

1 

a Vir 

15 

Saeana non onoacaHHeM, 
Kax 6bi Ha npasoM aroAHue 

Aesa 24%% 

+8% 

3 

? Vir 

16 

CeBepnaa 3Be3Aa na nepeA- 
Hefl CTopoHe aeTbipexy- 
roAbHHxa na abbom MApe 

Aesa 26% 

4-3% 

5 

74(f‘) Vir(?) 

17 

lOacHaa 3Be3Aa na nepeA- 
Heii CTOpone 

Aesa 27%(?/'^ 

4-0%(?f ^ 

6 

76(h) Vir(?) 

18 

Ceaepnaa h 3 AByx na 3a- 
AHCM CTopone 

Becbi 0 

-1-1% 

4-5 

82(m) Vir(?) 

19 

IO>KHaa Ha aaAneM CTopoue 

Aeea 28 

-3(?f** 

5 

68(1) Vir(?) 

20 

Sseana na acbom KOAene 

Becbi 1% 

-!%(?)"'' 

5 

86 Vir 

21 

SseaAB Ha npaeoM 6eApe 

Aeaa 28 

4-8% 

5 

90(p) Vir(?) 

22 

CpeAHaa H3 Tpex na xpaio 
luiaTba y nepeAneA Horn 

Becbi 6%(?)^'* 

4.7%(?)2'9 

4 

t Vir 

23 

K)>KHaa H3 HHX 

Becbi 7% 

4-2% 

4 

« Vir 

24 

Cesepnaa m3 hhx 

Becbi 8% 

4-11% 

4 

<p Vir 

25 

SaeaAa na KOHite Aesoti 

(lO>KHOti) Hom 

BecH 10 

4-0% 

4 

X Vir 

26 

Sbcaab Ha KOHue npaBoA 
(ceBepHofl) Hom 

Becw 12% 

4-9%% 

4 

fi Vir 

Bcero 26 3Be3A. M3 KOTOpbix 1 nepBoA BenHWHU, 6 Tperbefl, 7 HerBeproft, 10 nsnoA, 2 uiecToti. 

Okojio AeBbi, He BomeAUiHe b (t>Hrypy 

27 

IlepeAHaa h 3 rpex no npa- 
MOfi nOA AOBblM AOKTeM 

Aeaa 14% 

-3% 

5 

X Vir 

28 

CpeAHaa h3 hhx 

Aesa 19 

-3% 

5 

V Vir 

29 

SaAHaa h 3 rpex 

AeBa 22% 

-3%(?)^“ 

5 

49 Vir 

30 

riepeAHaa h 3 Tpex no npa- 
MOH noA Koaocom 

Aesa 27% 

-7%(?)“' 

6 

53 Vir 

31 

CpeAHaa H3 HHX, ABoAnaa 

Aesa 28% 

-8% 

5 

614^3 Vir(?) 

32 

6 3Be 

nocAeAHaa H3 Tpex 

3A, M3 KOTOpuX 4 naTOft Be 

Becbi 5 

AHMHHbi, 2 uiecroA. 

-7%% 

6 

89 Vir 
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Knma VIII 

1. Karajior cossesAHH loxHoro He6a 


[Ho- 

Mep] 

K0H())HI7paUHH 

rpBAyCbi AOAroxbl 

rpaAycbi 

UlHpOTbl 

BeAH- 

[CoBpeueHHue 

o6o3HaqeHHa] 


Co3Be3AHfl [lOJKHOM qacTH] soAHaica 

CosaesAHe KjiemHeH' 



1 

SpKaa 3Be3Aa na xcmue 

lOXHOU KAeUIHH 

Becbi 18 

+0% 

2 

a Lib 

2 

Bo;iee ceeepHasi m 6o;iee 

TCMHaSI 

Becw 17 

+2% 

5 

ft Lib 

3 

Hpxaa 3Be3Aa Ha kohuc 
cesepHoA KAeuiHH 

Becbi 2214. 

+8%% 

2 

/3 Lib 

4 

npeAuiecTBylOuuisi eA, tcm- 
Hast 

BecM 17% 

+8% 

5 

3 Ub 

5 

SsesAa B cepeAMHe iO)khoA 
KAeuiHH 

Becbi 24 

-m 

4 

1 Ub 

6 

npeAuiecTByiou(asi cH Ha 
TOM Ace KAeuiHe 

Becu 21% 

+1% 

4 

V Ub 

7 

SsesAa nocepeAHHe cesep- 

HOM KAeuiHH 

Becbi 27%% 

+4V4 

4 

y Ub 

8 

CACAyioiAaa 3a Heft na xoft 
xe KAeuiHe 

8 3Be3A. H3 KOTOpbIX 2 BT 

BoKpyr KAeiuHeA, He 

CxopUHOH 3 

apoft BeAHUHnu, 4 ue 

oiueAmHe b ({iHrypy 

+3%(?f 

xaepxoft, 2 na 

4-5 

xoft. 

e Ub 

9 

riepeAHsa m 3 rpex, pacno- 
AOAceHHbix ceBepHee ceaep- 

HOft KAeuiHH 

Becu 26% 

+9 

5 

37 Ub 

10 

lOacHaa h 3 AByx CAeayio- 

CKOPUHOH 3% 

+6% 

4-5 

48 Lib 

11 

CeBepuaa h3 hhx 

CXOpUHOH 4% 

+9% 

4-5 

f SCO 

12 

CAeAyioiAaa h 3 xpex 
KAeiUHaMH 

CKOpUHOH 3% 

+0% ‘ 

6 

X Ub 

13 

CesepHasi m3 abjtx ocxbb- 
IUMXC9, upeAinecxByiouHix 
[nocACAHeft] 

CKOpUHOH 0% 

+0%(?)^ 

5 

41 Ub(?) 

14 

lOacHaa hs hhx 

CXOpUHOH 1% 

-1% 

4 

BSC 5810(?/ 

15 

nepcAHsa H3 xpex, pacno- 
AOAceHHux loiKnee lOxcHoft 
KAeuiHH 

Becu 23 

-7% 

3 

20 Ub 

16 

Cesepnaa h3 AByx ocxaub- 
HMX, CACAyiOIAHX 

CxOpUHOH 1% 

-8%(?/ 

4 

39 Ub 
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VI11.1. Kamajmi coaeeaduu lOXHOeo neOa 


[Ho- 

Mep] 

K0H())HI7paUHH 

rpaAycbi AOATOTbi 

rpaflycbi 

UlMpOTbl 

“rb; 

[CoapeMeHHbie 

o6o3Ha'ieHHa] 

17 

BoJiee lownas h3 hhx 

CxopnHOH 2 

-9% 

4 

40 Lib* 

Bcero 9 3Be3n, h3 kotoplix 1 TpeTbCH B&nHqMHbi, 5 qeTsepTOH, 2 mnoPi, 1 

Co3Be3AHe CKOpnHona 

uiecxoA. 

1 

CeeepHaa m Tpex apxHx 
Ha ;i6y 

CxopnHOH 61/^ 

+ 1% 

3 

jS Sco 

2 

Cpennaa h3 hhx 

CxopnHOH 54^ 

-1% 

3 

3 Sco 

3 

Bojiee loxcHaa h3 hhx 

CxopnHOH 5% 

-5 

3 

A Sco 

4 

K)»Hee SToPi na OAHOii m 3 
;ianoK 

CxopnHOH 6 

-7%% 

3 

p Sco 

5 

Cesepnaa aaeana h 3 aayx 
apxHx, cMex(Hbix c 6o;iee 
ceaepHoli [na ;i6y] 

CxopnHOH 7 

+ 1% 

4 

V Sco 

6 

lOxcnaa h3 hhx 

CxopnHOH 6VS 

+0% 

4 

m Sco(?) 

7 

npeAuiecTByioiuasi seesAa 
113 Tpex flpKHx Ha Te;ie 

CxopnHOH 10^3 

-3%%(?/ 

3 

a Sco 

8 

CpeflHaa h3 hhx, KpacHO- 
saTaa, rax HaabisaeMbiti 

AHTapec 

CxopnHOH 12% 

-4 

2 

a Sco 

9 

H3 Tpex nooienyiomaa 

CxopnHOH 14% 

-5% 

3 

T Sco 

10 

H3 AByX nOA HHMH, KaK 6bl 
Ha saAHeft aanxe, npcAuie- 
CTByioauta 

o 

■I 

1 

1 

-6%(?)* 

5 

13(c^) Sco 

11 

H3 hhx nocAeAyiomaa 

CxopnHOH 10% 

-6% 

5 

d Sco 

(BSC 6070) 

12 

SseaAa na nepaoM or reAa 
co<iAeHeHHH [xBocra] 

CxopnHOH 18% 

-11 

3 

e Sco 

13 

C;ie;tyiomasi sa aeft Ha bto- 

pOM co<LneHeHMM 

CxopnHOH 18%% 

-15 

3 

p Sco 

14 

CeBepnaa m napu Ha 

TpeTbCM coHJieneHMM 

CxopnHOH 20%(?) 

-18(?) 

4 

5' ScoC?)® 

15 

BoAee iox(Haa h3 3toA na- 
pw 

CxopnHOH 20(?) 

-18%(?) 

4 

5' Sco(?) 

16 

CAeAyiomaa 3a seTBepTbiM 
coHAenenHeM 

CxopnHOH 23% 

-19% 

3 

7 Sco 

17 

SaeaAa nocAe nee na 

nsTOM COHAeHeHHH 

CxopnHOH 28% 

-18%% 

3 

e Sco 

18 

Saewa Ha uiecTOM coHAe- 
HeHHH 

CxpeAeu 0% 

-16% 

3 

Sco 

19 

SseaAa na ceAbMOM coHAe- 

HeHHH, OKOAO AcaAa 

CxopnHOH 29 

-15%(?)*® 

3 

K Sco 

20 

H3 Asyx Ha JKaAe saAnaa 

CxopnHOH 27% 

-13% 

3 

A Sco 

21 

nepeAHaa H3 HHX 

CxopnHOH 27 

-13% 

4 

V Sco 

Bcero 

1 21 3Be3Aa, H3 HHX 1 BTOp( 

Okoao CxopnHOHa, He : 

3H aeAHHHHbl, 13 Tpe 

BomeAuiHe a (t>Hrypy 

Tbeft, 5 aexaepxoft. 

naxofl. 

22 

CAeAyK)maa aa waAOM, ry- 

MaHHaa 

CxpeAeu 1% 

-13% 

TyM. 

G Sco 

23 

nepeAHaa h 3 Asyx k ceaepy 

CxopnHOH 25% 

-6% 

5-4 

45(d) Oph 

24 

Bcero 

SaAHaa h3 hhx 

3 aaesAbi, H3 HHX 2 naTOd 

CxopnHOH 29%(?)" 

1 aeAHHHHbi, 1 XyMAHI 

-4%(?)'* 

5 

3(X) Sgr(?) 
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[Ho- 

Mep] 

KoH())HI7paUHH 

rpaAycM AonnoTbi 

I^anycbi 

lUMpOTbl 

Bcjim- 

HMHbl 

[CoapeMeHHbie 

o6o3HaqeHHa] 


Co3Be3flHe Crpejihua 





1 

Ssesna na ocTpMe CTpejiw 

CTpeaeu 41/i 

-6% 

3 

y Sgr 

2 

Ssesaa na pyKoaTKe y ;ie- 
BOH pyKH 

CTpeaeu 7% 

-6% 

3 

5 Sgr 

3 

Saesna na iowhoh qacTH 

CTpeaen 8 

-10%% 

3 

6 Sgr 

4 

Ha ceaepnoA aacrii jiyxa 
6o;iee lownaa [h 3 aayx] 

CTpeaeu 9 

-1% 

3 

A Sgr 

5 

Bojiee ccBepHasi na hmx, Ha 
sepxyiuKe jiyxa 

CTpejien 6% 

+2%% 

4 

ft Sgr 

6 

SaesAa na ;ieaoM luieae 

CTpeaeu 15V4 

-3%‘* 

3 

Sgr 


npeAuiecTByioiuasi ePi Ha 
CTpejie 

CTpeaeu 13 

-3%(?)'^ 

4 

V> Sgr 

8 

Ha rjiaay AeoMHasi h ry- 
MaHHaa SBea^a 

CTpeaeu 151/6 

+0%% 

TyM. 

v'+v" Sgr 

9 

nepeflHsa M3 Tpex iia ro- 
JIOBC 

CTpeaeu 15% 

+21/6 

4 

Sgr 

10 

Cpeanaa M3 hhx 

CTpeaeu 17% 

+ 1% 

4 

o Sgr 

11 

SaflHaa h 3 Tpex 

CTpeaeu 191/6 

+2 

4 

7C Sgr 

12 

Bonee lOxcHaa h 3 rpex 
Ha ceaepHoA saaaaKe luia- 
ma*^ 

Cipeaeu 21% 

+2%% 

5 

43(d) Sgr 

13 

CpeAHaa h3 hhx 

CTpeaeu 22%(?)“ 

+4% 

4 

P Sgr 

14 

CeaepHaa h 3 tpex 

CTpejieu 22%% 

+6% 

4 

« Sgr 

15 

CaeAyioaiaa 3a rpcMa, ryc- 
KAaa 3ae3Aa 

CTpeaeu 25%(?)'’ 

+5% 

6 

55(e) Sgr 

16 

BoAee ceaepHaa h 3 AByx, 
Ha ioxchoA saaaaxe ruiaiva 

CTpeaeu 29% 

+5%% 

5 

61(g) Sgr 

17 

BoAee K)»Haa h3 hhx 

CTpeaeu 27% 

+2 

6 

57 Sgr(?) 

18 

3ae3Aa na npaaoM aneae 

CTpeaeu 22%(?)'* 

-1%% 

5 

X' Sgr(?) 

19 

SaesAa na npaaoM jioKre 

CTpeaeu 24%% 

-2%% 

4 

51(A^)+52(A^ 

Sgr(?) 

20 

H3 Tpex 3ae3A Ha cnHne 
Me*Ay njieaaMM 

Cxpejieu 20 

-2% 

5 

^ Sgr 

21 

CpeAHaa H3 HHX, Ha AonaT- 

CTpeaeu 17% 

-4% 

4-3 

T Sgr 

22 

riocAeAHaa M3 Tpex, HHwe 
nOAMbllUKH 

CTpejieu 16% 

-6%% 

3 

£ Sgr 

23 

SaesAa na nepeAneM AeaoM 
KOAeHHOM CyXOX(HAHH 

CTpejieu 17% 

-23 

2(?)‘’’ 

/8'+j8^ Sgr(?) 

24 

SaesAa na Koaene toA yae 

CTpeaeu 17 

-18 

2-3“ 

« Sgr 

25 

SaesAa Ha nepeAneM npa- 
BOM KOneHHOM CyxOXCHAHH 

CTpeaeu 6% 

-13 

3 

n Sgr 

26 

SaeaAa na aeacM 6eApe 

CTpeaeu 27% 

-13% 

3 

k'+k^ Sgr^' 

27 

SaesAa na aaAneA aacTM 
HH3a npaeoA hoth 

CTpeaeu 26%%(?)“ 

-201/6(?f’ 

3 

< Sgr 

28 

riepeAHaa aaesAa ceaepHoA 
CTOpoHbi M3 aeTbipex na 
Kopne xBOCTa 

CTpeaeu 27%(?)“ 

-4%% 

5 

to Sgr 
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VIII. 1. Kamojioe coaeeaduu lOXHOeo He6a 


[Ho- 

Mep] 

KoH())HrypauHH 

rpaAycu AOAroxbi 

rpBAycbi 

iUMpOXbl 

Bcam- 

MMHM 

[CoBpeMeHHbie 

o6o3HaqeHH9] 

29 

Cne;^ioiuasi c ceeepHOii 

CTOpOHbl 

Cxpejieu 28Vir4 

-4%% 

5 

60(A) Sgr 

30 

nepennaa c loacHoil cropo- 

Cxpeaeu 28Vil^ 

-5%% 

5 

59(b) Sgr 

31 

C;ieflyioiuafl c io»tHoii cto- 

pOHbl 

Cxpeaeu 29% 

-6% 

5 

62(c) Sgr 

Bcero 31 ases^Ut. m3 hhx 2 BTopoii BejiKqHHu, 9 rpeTbCii, 9 WTBepxoii, 

1 TyMaHHas. 

CosaesAHe Koaepora 

I nsixoA, 2 luecxoA, 

1 

CcBepHaji 113 xpex na aafl- 
HCM pore 

Koaepor 7% 

+7% 

3 

a +0? Cap 

2 

Cpe^Haa na hhx 

Koaepor 7% 

+6% 

6 

V Cap 

3 

IOa(Haa h3 xpex 

Koaepor 7% 

+5 

3 

jS Cap 

4 

3Be3fla Ha kohuc nepeflHcro 
pora 

Koaepor 5(?)“ 

+8 

6 

Cap 

5 

K)a(Haa asea^a na xpex Ha 
Mopae 

Koaepor 9 

+0%% 

6 

o Cap 

6 

nepeAHsiH M3 flByx ocxajib- 

HblX 

Koaepor 8% 

+ 1%% 

6 

71 Cap 

7 

SaAHaa h3 hhx 

Koaepor 8Vi% 

+ 1% 

6 

P Cap 

8 

Beaymaa M3 xpex noA npa- 

BblM TAaSOM 

Koaepor 6% 

+0% 

5 

o Cap 

9 

BoAee ceeepHaB ms AByx na 
uiee 

Koaepor 11% 

+3%% 

6 

X Cap 

10 

lOacHaa h3 hhx 

Koaepor 11%% 

+0%%(?)“ 

5 

V Cap 

11 

3Be3Aa Ha acbom corayxoM 
KOAene 

Koaepor 11% 

-8% 

4 

0} Cap 

12 

Saeaaa noA npasuM xoae- 

Koaepor 10%% 

-6% 

4 

V' Cap 

13 

SseaAa na jieaoM luieqe 

Koaepor 16% 

-7% 

4 

24(A) Cap 

14 

npeAinecxByiouiaH na AByx 
CMexiHbix noA 6 pk>xom 

Koaepor 20% 

-6%% 

4 

C Cap 

15 

CneayioiAaa h3 hhx 

Koaepor 20%(?)^’ 

-6 

5 

36(b) Cap 

16 

riocnCAyioiuasi ms xpex no- 
cepeAMHe xejia 

Koaepor 18% 

-4% 

5 

•P Cap 

17 

Bonee lOxiHaH h 3 AByx 

ocxajibHbix npeAuiecxByio- 

lAHX 

Koaepor 16% 

-4 

5 

X Cap 

18 

Bojiee ceaepHaa h3 hhx 

Koaepor 16% 

-2%% 

5 

7 Cap 

19 

riepeAHaa m 3 Asyx na 

CHHHe 

Koaepor 16% 

-o“ 

4 

e Cap 

20 

SaAHaa h3 hhx 

Koaepor 21 

-0%% 

4 

< Cap 

21 

riepeAHaa M3 ABVx Ha chhh- 
hom luiaBHMxe^* 

Koaepor 23% 

-4%% 

4 

e Cap 

22 

SaAHaa h3 hhx 

Koaepor 25 

-4% 

4 

K Cap 

23 

riepeAHaa m3 AByx b Haaajie 
xBOCxa 

Koaepor 24%%(?)“ 

-2% 

3 

y Cap 

24 

SaAHaa h3 hhx 

Koaepor 26% 

-2 

3 

i Cap 

25 

riepeAHaa aaeaAa h 3 qe- 
xbipex Ha ceaepHoA qacxM 
xBocxa 

Koaepor 26%% 

+0% 

4 

42(d) Cap 

26 

Ha xpex ocxajibHbix loacHaa 

Koaepor 28% 

+0 

5 

fi Cap 
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[Ho- 

K0H())HI7paUMH 

rpaAycbi Aoaroxbi 

rpaAycbi 

Bean- 

[CoapeiaeHHbie 

Mep] 

UlHpOTbl 

MMHbl 

oOoaHaaeHHa] 

27 

Cpennas M3 HMx 

Kosepor 27% 

+2%% 

5 

X Cap 

28 

CeaepHaa ms hhx, na Konue 

Koaepor 28% 

+4% 


46(c') Cap 

Bcero 28 seesA, m3 hmx 4 TperhePi BeAHMHHM, 9 MeTeeproj), 9 nuToii, 6 mecToft. 


Co3Be3AHe BoAOjiea 





1 

SeeSAa Ha roaose BoflOtnea 

BoAoaeft 0% 

+ 15%% 

5 

25(d) Aqr 

2 

Bojiee 6AecTsiiuasi m Asyx 
Ha npaaoM luie^e 

BoAoaeft 6% 

+ 11 

3 

“ Mr 

3 

rioA Hed, 6oaee TCMHaa 

BoAoaeft 5% 

+9% 

5 

o Aqr 

4 

Saesaa na aesoM luieae 

Koaepor 26% 

+8%% 

3 

jS Aqr 

5 

SaesAa non Heft Ha cnHHe, 

Koaepor 27% 

+6% 

5 

f Aqr 


Kax 6bt noA noAMbiuixoft 





6 

3aflHaa aaeana m 3 xpex na 
aesoft pyxe, na oaeaHHH 

Koaepor 17% 

+5% 

5 

r- Aqr 

7 

CpeflHaa m3 hhx 

Koaepor 16% 

+8 

4 

fi Aqr 

8 

riepeAHaa m 3 xpex 

Koaepor 14% 

+8% 

3 

« Aqr 

9 

3Be3fla Ha npaaoM npefl- 

BoAoaeft 9% 

+8%% 

3 

y Aqr 


iuiem»e 





10 

CesepHaa h 3 xpex na xoHue 
npaaoft pyxH 

BoAoaeft 11% 

+ 10%% 

3 

a Aqr 

11 

nepcAHaa h 3 Asyx ocxaab- 

BoAoaeft 12 

+9 

3 

S Aqr 


Hbix K ceaepy^' 





12 

3aAHaa h3 hhx 

BoAoaeft 13% 

+8% 

3 

7 Aqr 

13 

nepcAHaa m 3 Aayx CMeac- 

BoAoaeft 6% 

+3 

4 

6 Aqr 


Hbix na npaaoM 6eApe 


+3%(?/^ 


14 

CaeAyioouta 3a neft 

BoAoaeft 7 

5 

P Aqr 

15 

3Be3Aa Ha npaaoft aroAHue 

BoAoaeft 8% 

-0%% 

4 

a Aqr 

16 

lOxcHaa H3 AByx Ha acboA 
siroAMue 

BoAoaeft 1% 

-1% 

4 

/ Aqr 

17 

Bonee ceaepnaa h3 hhx 

BoAoaeft 3% 

+0%(?)” 

6 

38(c) Aqr 

18 

Boaee lownaa m 3 Aayx, na 
npaaoft roaenH 

BoAoaeft 11% 

-7%(?/" 

3 

^ Aqr 

19 

Boaee ceaepnaa h3 hhx, 
noA KoaeHHbiM cxhOom 

BoAoaeft 11 % 

-5 

4 

r Aqr 

20 

3ae3Aa Ha aeaoM 6eApe 

BoAoaeft 4% 

-5% 

5 

53(f) Aqr 

21 

Boaee loacHaa h 3 Aayx na 
aeaoft roaeHH 

BoAOaeft 8% 

-10 

5 

68(g^ Aqr 

22 

Boaee ceaepnaa h3 hhx, 
noA KoaeHOM 

BoAoaeft 7%% 

-9 

5 

66(g') Aqr 

23 

nepeAHaa M3 xex, hxo na 
noxoxe aoAbi y pyxM 

BoAoaeft 15 

+2 

4 

AC Aqr(?) 

24 

CiaeacHaa k loiy ox ynOMa- 

BoAoaeft 14%% 

+0% 

4 

X Aqr 

25 

CaeAyiomaa sa axoft nocae 
M3rH6a [noxoxa aoAu] 

BoAoaeft 17% 

-1% 

4 

83(h) Aqr 

26 

CaeAyiomaa 3a axoft 

BoAoaeft 20 

-0% 

4 

ip Aqr 

27 

3ae3Aa k loiy ox xoft, vro 
a M3rH6e 

BoAoaeft 20% 

-1% 

4 

X Aqr 

28 

Boaee ceaepnaa m 3 Aayx, 

BoAoaeft 19 

-3% 

4 

v’ Aqr 


HXO K loiy 
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VlII.l. Kamanoe coaaeaduu loXHOio neOa 


[Ho- 

Mep] 

K0H())HI7paUHH 

Fpaaycbi aoanoxbi 

rpaaycbi 

lUMpOTbl 

BeaM- 

[CoBpeMeHHbie 

0603Ha4eHMSl] 

29 

Bojiee io>KHas h 3 nayx 

BoaoaeM 19ViW 

-414 

4 

Aqr(?)^* 

30 

OTAejibHa» 3Be3Aa na ne- 

KOTOpOM paCCTOaHMM K 101^ 

Boaoaeii TOVz'A 

-8V4 

5 

BSC 8958 (?) 

31 

nepennaa h 3 Asyx CMe>K- 

Boaoaeft 22%(?)^‘ 

-11(?)” 

5 

Aqr 


HbIX 3a HCM 





32 

Sannaa m3 hmx 

Boaoaefl 231/6 

-101414 

5 

co^ Aqr 

33 

CeeepHasi m 3 xpex b cocca- 
HCM BMTXe 

Boaoaeii 21^ 

-14 

5 

103(A^)+104(A^) 

Aqr(?) 

34 

CpeflHaa m 3 xpex 

BoaoaeM 221/6 

-141414 

5 

106(i') Aqr 

35 

3a;iHaa h3 hmx 

BoaoaeM 231/6 

-15% 

5 

108((^ Aqr(?) 

36 

CcBepHasi 113 Tpexi tomho 
T ax xce pacnoAOxccHHbtx 

BoaoaeA 17 

-1414 

4 

98(b') Aqr 

37 

Eojiee iox(Haa h 3 xpex 

Boaoaeii 1814 

-151414 

4 

101 (b^ Aqr 

38 

Cpeanaa h3 hmx 

Boaoaeii 1714 


4 

99(b^) Aqr 

39 

nepeAHBfl H3 Tpex b no- 
cneAHCM BHTxe crpyM 

Boaoaeii llVi'4 

-141414(?)“ 

4(?) 

86(c') Aqr 

40 

Ms AByx ocxanbHbix 6ojiee 

Boaoaeii 1214 

-1514 

4(?) 

89(c’) Aqr 


K)>KHafl 





41 

CeaepHaa h3 hmx 

Boaoaeii 1314 

-14 

4(?) 

88 (c^) Aqr 

42 

Ha KOHue cxpyH m bo pxy 
lOxCHOO Pbl6bl 

Boaoaeii 7 

-2014 

1 

a PsA 

Bcero 42 SBesAbi, m3 hmx 1 nepeof) BejiKMMHu, 9 TpeTbeA, 18 weTsepTOM, 

3 naxoii, 1 uiecxoii. 


Okojio BoAoaea, He BouieAmHe b (t>Hrypy 




43 

riepeaHHa aaesAa m 3 xpex, 
cAeayiomHx sa H3rM6oM 

Boaoaeii 26% 

-1514 

4-3 

2 Cet 


cxpyM 





44 

H3 AByx ocxajibHbix 6oAee 
cesepHafl 

Boaoaeii 29% 

-14% 

4-3 

6 Cet 

45 

BoAee io>KHaa h3 hmx 

Boaoaeii 29 

-18% 

4-3 

7 Cet 


Co3Be3AHe Pbi6 





1 

SsesAa BO pxy nepeaHeA 

Boaoaeii 21% 

+914 

4(?)” 

jS Psc 

2 

Bojiee io>KHa9 ms AByx na 
ee roAOBC 

Boaoaeii 2414 

+714(?)^‘’ 

4 

Y Psc 

3 

Boaee ceaepnaa h3 hmx 

Boaoaeii 26 

+914 

4 

7(b) Psc 

4 

nepeanaa h 3 AByx hb 

Boaoaeii 2814 

+914 

4 

e Psc 


cnMHe 





5 

SaaHaa m3 hmx 

Pbi6bi 0% 

+714 

4 

t Psc 

6 

nepeanaa m 3 aayx na 6pio- 

Boaoaeii 26 

+414 


K Psc 

7 

SaaHaa h3 hmx 

Boaoaeii 29% 

+314 

4 

A Psc 

8 

Saesaa na xBocxe xoA >Ke 

pbi6bi 

Pbi6bi 6 

+614 

4 

m Psc 

9 

H3 3Be3a Ha aeHxe^' ne- 
peanaa ox xBOCxa axoii 

Pbi6bi 11 

+514% 

6 

41(d) Psc 




VIII. 1. Kamanoi coaeeaduu lOXHOdo neda 
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[Ho- 

Mep] 

KoH^JMrypauMM 

FpaAycbi AOiiroTbi 

rpaAycbi 

XUMpOTbl 

Bcam- 

[CoBpeMeHHbie 

o6o3HaqeHMa] 

10 

SaAHSa M3 HHX 

Pbi6bi 13 

+3%% 

6 

51 Psc 

11 

riepeAHsisi M3 Tpex cjicAyio- 

lUMX apKMx 

Pbi6bi nVe 

+2% 

4 

6 Psc 

12 

CpeAHaSI M3 HMX 

Pbi6bi 20V4(?/^ 

+ 11/6 

4 

€ Psc 

13 

SaAHsa M3 Tpex 

Pbi6bi 23 

-01/6(?)^^ 

4 

? Psc 

14 

CesepHaa m 3 Asyx He6oAb- 
uiMx Ha M3rM6e noA 3 tmmm 

Pbi6bi 

-2 

6 

80(e) Psc 

15 

BoAee wxcHaa m3 hmx 

Pbi6bi 23(?/* 

-5 

6 

89(f) Psc 

16 

riepeAHsisi M3 Tpex nocne 

Pbi6bi 26Vi 

-2% 

4 

/i Psc 

17 

CpeAHaa m3 hmx 

Pbi6bi 28%(?/* 

-4% 

4 

i- Psc 

IS 

3aAHaa m 3 rpex 

Obch OVi 

-7%% 


f Psc 

19 

SaeSAa na ysAC, cocamhsho- 

WfiM ABC JlCHTbl 

Obch 2Vi 

-8% 

3 

a Psc 

20 

Ha ceaepHoii jicHte nepeasi 

OT y3Aa 

Obch 0</7 

-1% 

4 

0 Psc 

21 

Ma Tpex CAeAyiouiMx aa neii 
WBCHaa 

Obch 01/6 

+ 1%% 

5 

n Psc 

22 

CpeAHaa m3 hhx 

Obch 0%(?/’ 

+5% 

3 

»7 Psc 

23 

CeaepHaa m 3 Tpex m KOHiie 
XBOCTa 

Obch OVi 

+9 

4 

p Psc 

24 

Cesepnaa m 3 Asyx bo pry 
saAHeD pbi6bi 

Obch 2 

+21%% 

5 

82(g) Psc 

25 

lOxcnaa m3 hhx 

Obch m 

+21% 

5 

T Psc 

26 

SaAHaa m 3 Tpex MaAbix na 
roAOse 

Pbi6bi 2»Vs 

+20 

6 

68(h) Psc 

27 

CpeAHaa h3 hmx 

Pbi6bi 27% 

+ 19%% 

6 

67 (k) Psc 

28 

IlepeAHaa h 3 Tpex 

Pbi6bi 27 

+20%(?)^* 

6 

65(1) Psc 

29 

IlepeAHaa m 3 Tpex na chmh- 
HOM luiaBHMKe, nocAe asea- 
Abl Ha AOKTC AHAPOMe- 

Ajj49 

Pbi6bi 25% 

+ 14% 

4 

Psc 

30 

CpeAHaa m3 hhx 

Pbi6bi 26%(?/” 

+ 13%(?/‘ 

4 

Psc 

31 

SaAHaa M3 Tpex 

Pbi6bi 27% 

+12 

4 

X Psc(?)” 

32 

BoAce cesepHaa m 3 Asyx na 
6pioxe 

Obch 2% 

+ 17 

4 

V Psc 

33 

BoAee iOA(Haa m3 hhx 

Pbi6bi 29%% 

+ 15% 

4 

(p Psc 

34 

SseaAa na CACAyKHpeM 
anaBHMxe y xBOCTa 

Obch 0 

+11%% 

4 

Psc(?) 

Bcero 34 3Be3Ai>i, m3 hhx 2 TpeTbeft BejiHqHHu, 22 seTsepToft, 3 nsToti, 7 

Okojio Piii6, He BomeAmHe b i|)Hrypy 

mecTOft. 

35 

IlepeAHaa m 3 AByx ceeep- 
Hbix 3Be3A aeTbipexyroAb- 
HMxa noA nepeAHeli pbi6oli 

Pbi6bi 1% 

-2% 

4 

27 Psc 

36 

SaAHaa M3 HMX 

Pbi6bi 2% 

-2% 

4 

29 Psc 
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VIJI.I. Kanuuioe coseeaduu lOXHOdo neda 


[Ho- 

inep] 

KoH^iMrypauMM 

rpAAycbi AOJiroTbi 

rpaAycbi 

UIMpOTbl 

Bbam- 

[CoapcMeHHbie 

o6o3HaaeHMa] 

37 

riepeAHsifl 3Be3Aa 

CTOpOHbl 

Pbi6bi m 

-5% 

4 

30 Psc 

38 

SaAHsisi asesAa iojkhoH cto- 

Pbi6bi 2V3 

-5% 

4 

33 Psc 

Bcero 4 asesAbi qeTBeproi) BejiHqMHbi. 




Ha caMOM soAnaKe 346 aaesAi m 

KOTopbix 5 nepaoA aeAHaMHu, 9 BTopoH 

64 TpCTbefi, 

133 qeTBepTofti 105 nsiTOft, 27 mecrofl, 3 lyMaHHbix i 

H BOJiCKbl [BepOHMKM]. 


[KaraAor loxcHbix cosbcaamh st 

e noaca soAHaxa] 



CosseSAHe Khta 





1 

SeesAa ha kohuc hosaPCh 

OacH 17^3 

-7%% 

4 

A Cet 

2 

SaAHsisi H3 Tpex na MOpAe, 
Ha KOHue vejiKx:™ 

OaeH 17% 

-12% 

3 

a Cet 

3 

CpeAHsa M3 HMx, B ce- 
peAMHe pra 

OaeH 12% 

-11% 

3 

y Cet 

4 

nepeAHsa m3 rpex, ha me- 

OaeH 10% 

-14 

3 

& Cet 

5 

SsesAa HA 6poBM h rAaay 

OaeH 10%(?/^ 

-8% 

4 

V Cet(?) 

6 

SsesAA cesepHee ee. kak 6u 

OaeH 12% 

-6% 

4 

f Cet(?) 


Ha BOAOcax 





7 

SseaAA BnepeAM hx, kak 6bi 

OaeH 7%(?r^ 

-4% 

4 

Cet 


Ha rpMBe 





8 

CesepHAa 3Be3Aa ha nepeA- 
Heil CTopoHe aetbipex- 

OaeH 3 

-24% 

4 

p Cet 


yroAbHMKa na rpyAH 





9 

lOxcHAa 3Be3Aa ha nepeA- 
HeB CTopoHe 

OaeH 3% 

-28 

4 

a Cet 

10 

CeaepHAa abcbaa ha SAAHell 
CTopoHe 

OaeH 6% 

-25% 

4 

e Cet 

11 

K)x(Hafl saesAa Ha shahc^ 
CTOpOHC 

OaeH 7 

-27% 

3 

n Cet 

12 

CpCAHaa M3 Tpex ha tcab 

Pbi6a 22 

-25% 

3 

T Cet 

13 

lOxCHAa M3 HMX 

Pbi6a 23 

-30%% 

4 

V Cet 

14 

CeaepHAa m 3 rpex 

Pbi6bi 25 

-20 

3 

? Cet 

15 

SAAHaa M3 AByx nepCA xbo- 

Pbi6bi 19% 

-15%(?)” 

3 

e Cet 


CTOM 





16 

IlepeAHaa m3 hhx 

Pbi6bi 15 

-15% 

3 

n Cet 

17 

CeaepHAa 3Be3AA ha AAAHeil 
CTopoHe qeTbipexyroAbHMKA 
nepCA xBOCTOM 

Pbl6bl 11 

-13% 

5 

■P^ Cet(?)“ 

18 

lOxcHAa 3Be3Aa ha AAAHeii 
CTOpOHe 

Pbi6bi 10% 

-14%(?)” 

5 

BSC 227(7) 

19 

CeaepHAa aaesAA ha nepeA- 
Heft CTopoHe 

Pbi6bi 9% 

-13 

5-4 

p Cet(?) 

20 

lOxcHAa 3Be3Aa ha nepeA- 
Heft CTopOHe 

Pbi6bi 9 

-14 

5-4 

BSC 190(7) 

21 

H3 Asyx HA KOHuaX XBOCTOB 
CeaepHAa 

Pbl6bl 4% 

-9% 

3-4 

t Cet 

22 

SaeaAA Ha xoHue wacHoro 
XBOCTA 

Pbi6bi 5% 

-20% 

3 

P Cet 

Bcero 

22 aaesAbi, m3 hhx 10 ipeTbeft aeAHqHHu, 8 aeTaepTOH, 4 narofi. 





VI11.1. Kamojicu coseesduu lOXHoeo He6a 
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[Ho- 

MepI 

KoH^iMrypauMH 

rpBAyCbi AOJiroTbi 

rpaAycbi 

UiMpOTbl 

a^Hb,' 

[CoapeMeHHbie 

oOoaHaaeHMHj 

1 

Co3Be3flMe OpMOiia 

TyMaHHaa asesaa iia rojioae 

Teaeu 27 

-13Vi(?f* 


A Ori 

2 

OpMOHa 

HpKaa KpacHOsaraa auesAa 

EAM3HeubI 2 

-17 

1-2 

a Ori 

3 

Ha npaeoM njieMe 

SaesAa Ha jicbom njieMe 

TcAeu 24 

-17Vi 

2 

y Ori 

4 

CaeAyiomaa aa 3 tmmh 

Tejieu 25 

-18 

4-5 

32(A) Ori 

5 

SaesAa Ha npaaoM aoKxe 

EAM3HeUbI 41/^ 

-14Vi 

4 

ft Ori 

6 

SaesAa Ha npeAnaeMbe 

EjiHaHeubi 6V6 

-IIVSVS 

6 

74 (k) Ori 

7 

npaaoft pyKu 

SaAHaa ABOHHaa aaesAa na 

EAManeubi 6V2 

-10 

4 

f Ori(?/’ 

8 

iOACHOH CTOPOHC MCTbipex- 

yroAbHHKa na kohuc npa- 
BOti pyKM 

nepeAHaa aaesAa na lo*- 

EAM3HeubI 6 

-mvi 

4 

V Ori 

9 

hoD CTopoHe 

SaAHaa aaesAa na ceaepnoH 

EAM3Hetibi 7 VS 

-81/4 

6 

72(f^) on 

10 

CTOpOHC 

riepcAHaa asesfla na cesep- 

EAM3Heubi 6?S 

-81/4 

6 

69(f') on 

11 

HOft CTOpOHe 

nepCAHaa aaesAa na Aayx 

EAM3HetIbI IV 3 

-3VSV4 

5 

Ori 

12 

Ha naAHue 

SaAHSia M3 HMX 

EAM3Heubi 4%(?)**’ 

-AVi 

5 

Ori 

13 

SaAHaa aaeaAa na aexbipex, 

TcAeu 27VSVS 

-19% 

4 

0) Ori 

14 

Kax 6bi Ha npaMOfi na 
CHHHe 

npcAuiecTByiomaa eft 

TeAeu 26VS 

-20 

6 

38 (n^ Ori 

15 

IlpeAiuecxByiouAaB axofi 

TeAeu 25VS 

-201/6(?)** 

6 

33(n') on 

16 

riooieAHaa, npeAuiecxByw- 

TcAeu 241/6 

-20% 

5 

y> Ori 

17 

luaa M3 qexbipex 

Boaee ceBepnaa m 3 rex, aro 

Teaeu 20VS 

-8 

4 

15(y^) Ori 

18 

Ha mxype b jieeoPi pyxe 
Bxopaa ox caMoli ceaepHoli 

1 

1 

-81/6 

4 

ll(y') Ori 

19 

Tpexba ox caMOM cesepHOM 

TeAeu 18 

-101/4 


0^ Ori 

20 

HexBepxaa ox caMOti ceaep- 

TeAeu 16VS 

-12VSVS 

4 

A* Ori 

21 

HO» 

Ilaxaa ox cbmom cesepHoli 

TeAeu 15^6 

-141/4 

4 

JC^ Ori 

22 

Ulecxaa ox cbmom ceaepHofi 

TeAeu 14VSVS 

-15ViVS 

3 

Ori 

23 

CeAbMaa ox caMOli ceaep- 

TeAeu 14Vi VS 

-171/6 

3 

jt* Ori 

24 

HOli 

BocbMaa OT cBMOli ceaep- 

TeAeu 15VS 

-20% 

3 

A* Ori 

25 

HOli 

IlocjieAHaa, camaa loxcHaa 

1 

1 

-21Vi 

3 

A* Ori 

26 

Ha lUKype 

riepCAHaa m xpex aBeaA na 

TeAeu 25VS 

-241/6 

2 

d Ori 

27 

noace 

CpeAHaa M3 HMX 

Tcacu 27VS 

-24%% 

2 

£ Ori 

28 

SaAHaa m 3 xpex 

TeAeu 28Vfe 

-25% 

2 

C Ori 

29 

Sbcbab y pyxoaxKM Mcaa 

TcAeu 23ViVS 

-25%% 

3 

tj Ori 
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Vlll.l. Kamanoi coaeeaduu ioxhoio neOa 


[Ho- 

Mep] 

KoH^iMrypauMM 

rpaAyCbl AOATOTbl 

rpaflycbi 

UlMpOTbl 

BejiM- 

HHHbl 

[CoapeMeHHbie 

o6o3HaqeHHa] 

30 

CesepHafl m 3 Tpex 6 jim3kmx 
H a KOHue Mena 

TcAeu 26Vi(?)“ 

-28%(?)®^ 

4 

42+45(0 Ori(?) 

31 

CpeAHSa M3 HMX 

TeAeu 26% 

-29% 

3-4 

01+02 Ori(?) 

32 

lO^KHaa M3 Tpex 

TeAeu 27 

-29%% 

3 

« Ori(?) 

33 

SasHsifl 3Be3Aa m 3 AByx noA 
KOHuoM Mena 

Teaeu 27% 

-30% 

4 

49(d) Ori 

34 

IlepenHaa m3 hmx 

TeAeu 26Vi(?)*^ 

-30%% 

4 

V Ori 

35 

Hpxaa 3Be3Aa wa kohuc 
A eaoH ciynHM, o6maa c 

Teaeu 19%% 

-31% 

* 

/3 Ori 

36 

Eojiee ceaepHaa m3 hmx na 

rOJICHM HaA JIOAblACKOH 

TeAeu 21 

-30% 

4-3 

T on 

37 

BHeiuHaa noA nesoii naixoA 

Teaeu 23% 

-31% 

4 

29(e) Ori 

38 

SaesAa noA npasbiM, noc- 

JlCAyiOIUMM KOJIBHOM 

EAMSHeubI 0% 

-33% 

3-2 

« Ori 

Bcero 38 ssesA. m3 hhx 2 nepsoA BejiHqHHbi, 4 BTopoH, 8 TptTbeii, IS qeiBepToil, 3 niiToft, 
5 uiecTOft M [1] lyMaHHas. 

CosaesAHe Pckh** 

1 

SaesAa nocAC toil, aio Ha 
KOHue crynHH OpMona, a 
HaaaAe pexM 

TeAeu 18% 

-31%% 

4-3 

A Eri 

2 

BoAee ceaepHaa na H3m6e 
y roAeHH Opnona 

TeAeu 18% 

-28% 

4 

/? Eri 

3 

3aAHaa h 3 Aayx, CAeAyw- 
mMx 3a HeD 

TeAeu 18 

-29%% 

4 

1/1 Eri 

4 

nepeAHaa m3 hmx 

TeAeu 14% 

-28% 

4 

0) Eri 

5 

H3 Asyx cjieAywmMx 3aA- 
HSISt 

TeAeu 13%(?)” 

-25%% 

4 

/t Eri 

6 

nepeAHaa h3 hmx 

TeAeu 10%(?)“ 

-25% 

4 

V Eri 

7 

H3 Tpex 3a 3Toii 3aAHaa 

TeAeu 6 % 

-26 

5 

f Eri 

8 

CpeAHaa m3 hmx 

TeAeu 5% 

-27 

4 

Eri 

9 

nepeAHaa m 3 ipex 

TeAeu 2%% 

-27%% 

4 

o‘ Eri 

10 

H3 HCTHpex B cACAyiomeM 

npoMexcynce saAHsisi 

OaeH 27 

-32%% 

3 

Y Eri 

11 

npeAuiecrayiomaa eil 

OaeH 24% 

-31 

4 

w Eri 

12 

npeAiueCTByiomaa m aroft 

OaeH 24% 

-28%% 

3 

d Eri 

13 

nepeAHaa m 3 aeTwpex 

OaeH 22 

-28 

3 

e Eri 

14 

Tomho rax xce m 3 MCibipex 
B cAeAyK>meM npOMexcyTxe 
3aAHSlSl 

OaeH 17% 

-25% 

3 

? Eri 

15 

npeAuiecTayiomaa eft 

OaeH 14%(?)‘’ 

-23%% 

4 

p"+p" Eri(?)™ 

16 

npeAiuecrayiomaa m SToft 

OaeH 12% 

-23%(?/‘ 

3 

V Eri(?) 

17 

nepeAHaa m 3 aerbipex 

OaeH 10% 

-23% 

4 

BSC 859(?) 

18 

Ha noaopore pexM, nepaaa 
xacaiomaaca rpyAM Khtb 

OaeH 5% 

-32% 

4 

t' Eri 

19 

3a Heft cABAyiomaa 

OaeH 5%% 

-34%% 

4 

Eri 

20 

nepeAHaa m 3 Tpex CAeAyw- 

OaeH 8%% 

-38% 

4 

Eri 

21 

CpeAHaa M3 HMX 

OaeH 13%% 

-38% 

_LJ 

T* Eri 




VIII.l. KatnaMU coseeaduu lOXHOdo neda 
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[Ho- 

MepI 

KoH^iMrypauMM 

rpaaycu aoaroTbi 

rpaAycbi 

UIMpOTbl 

Beau- 

[CospeMeHHwe 

o6o3HaqeHMa] 

22 

nocjieaHsa M3 Tpex 

OseH 17 Vi 

-39 

4 

Eri 

23 

H3 qexbipex cjieayiomMx, 
xax 6bi xpaneuMM, cesepHaa 
3Be3AB Ha nepeaHeS cropo- 

OseH 2m 

-41% 

4 

T* Eri 

24 

Eojiee fOKHasi na nepe^Hei) 
CTopoHe 

OseH 21 Vi 

-42% 

5 

t’ Eri 

25 

IlepeAHflfl 3Be3;(a Ha sa^Hei) 
CTOpOHC 

OseH 22V6 

-431/4 

4 

T* Eri 

26 

CjieAyiomasi 3a Heft, noc- 
jicahsisi h 3 weTbipex 

OseH 24% 

-43% 

4 

T® Eri 

27 

CesepHasi seeSAa m 3 Asyx 
CMexcHbix Ha HexoropoM 
paCCTOHHHH K BOCTOXy 

Tejieu 4V6 

-50%(?)” 

4 

v' Eri 

28 

Eojiee lOxcHaa m3 hmx 

Teaeu 5 

-51%% 

4 

Eri 

29 

3aAHaa M3 aayx cjieayio- 
ikmx 3a MaradoM 

OseH 28^6 

-53%% 

4 

Eri 

30 

riepeaHaa m3 hmx 

OseH 25ViVi 

-53% 

4 

V* Eri 

31 

H3 Tpex Ha cjieayiomeM 
npoMexcyTxe aaanaa 

OseH 17 Vi Vi 

-53 

4 

g Eri(?)” 

32 

CpeflHaa m3 hmx 

OseH 14 Vi Vi 

-53% 

4 

f Eri(?) 

33 

IlepeflHaa m 3 Tpex 

OseH imvi 

-52% 

4 1 

h Eri(?) 

34 

riocneAHaa 3Be3Aa pexn, 
apxaa 

OseH OVi 

-53% 

1(7)’^ 

e Eri 

Bcero 34 SBeaflw, m3 hmx 1 nepeoil Be;iM<iHHbi, 5 rpeTbefi, 26 weiBeproli, 2 naioli. 

Co3Be3AHe Saftaa 

1 

CeBepnaa aseafla na nepea- 
Heft CTopoHe qeTbipexyroab- 
HMxa Ha yuiax 

Tejieu 19% 

-35 

5 

t Lep 

2 

lOxcHaa aseaaa na nepea- 
Heft CTopoHe 

Teaeu 19ViVi 

-36% 

5 

K Lep 

3 

CeaepHafl saesAa Ha aaAHeft 
CTOpOHC 

Teaen 21 Vi 

-35% 


V Lep 

4 

K)x(Hasi 3Be3Aa na aaAHeft 

CTOpOHC 

Teaeu 21 Vi 

-36% 

5 

2 Lep 

5 

SseaAB Ha noa^opoAKe 

Teaeu 19^6 

-39% 

4-3 

fi Lep 

6 

Sseaaa na xoHue nepeaHeH 
aesoH aanu 

Teaeu lOVi 

-45% 

4-3 

e Lep 

7 

Sseaaa na cepeaMne xeaa 

Teaeu 25ViVi 

-41% 

3 

a Lep 

8 

Sseaaa noa 6pioxoM 

Teaeu 24ViVi(?)” 

-44% 

3 

^ Lep 

9 

CesepHaa m 3 Asyx na soa- 
HMX jianax 

EauaHeubi 1 

-44%(?)^® 

4-3 

S Lep 

10 

Eoaee lOxcHaa m3 hmx 

Teaeu 29 

-45%% 

4-3 

y Lep 

11 

Sseaaa na xpecTue 

EauaHeubi 0 

-38% 

4-3 

? Lep 

12 

Bcerc 

Sseaaa na xoHue xsocra 

12 aseaA. na hmx 2 ipeTbt 

EauaHeubi 2% 

iPi BeauqMHbi, 6 qeiw 

-38% 

jproft, 4 nsno 

4-3 

1 . 

17 Lep 
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VIII.l. Kamajioe coaoesduu ioxhoio neCa 


[Ho- 

MepJ 

KoH^JMrypauMM 

rpaAycbi Aoarorbi 

rpaAycbi 

UIMpOTbl 

BejiM- 

tJMHbl 

[COBpeMBHHMe 

o6o3Ha>ieHMa] 

1 

CossesAHe nca^^ 

KpacHOBaraa, caMas apaas 

EAM3HBUbI 1746 

-391'6 


a CMa 

2 

[m 3 BCeX HCnOABMWHblX 

3 Be3Al 3Be3Aa bo piy, na- 
3biBaeMaa IIcom^' 

3 Be3Aa Ha yuiax 

EAM3HBubI 1946 

-35 

4 

e CMa 

3 

3Be3Aa Ha roAOBe 

EAM3HBUbI 2116 

-3616 

5 

fi CMa 

4 

Cesepnaa h3 Asyx na uiee 

EAM3HBttbI 2316 

-371616 

4 

Y CMa 

5 

Klxcnaa m3 hmx 

EAM3HBUbI 2516(?)™ 

-40 

4 

i CMa 

6 

3Be3Aa Ha rpyAM 

EAM3HBttbl 2016 

-4246 

5 

jt CMa 

7 

CeBepnaa m 3 Asyx na npa- 

EAM3HBttbI 1616 

-4116 

5 

CMa 

8 

BOM KOJieHe 

Eojiee K))KHasi m3 hmx 

EAM3Hettbl 16 

-4216 

5 

CMa 

9 

Ha KOHue nepeAHei) Aanu 

EAM3HBttbI 11 

-4116 

3 

/? CMa 

10 

riepeAHaa h 3 Asyx na Ae- 

EAM3HBttbI 1446 

-4616 

5 

CMa 

11 

BOM KOJieHe 

SBAHSISI M3 HMX 

EAM3HBUbI 1616 

-451616 

5 

f CMa 

12 

3aAHaa M3 AByx na abbom 

Eamshbum 2446 

-461'6(?) 

4 

0^ CMa 

13 

njie^e 

nepeAH5I5I M3 HMX 

Eamshbuu 2146 

-47 

5 

o' CMa 

14 

3Be3Aa B HaaaAC ACBoro 

EAM3Heubi 2646 

-481616 

3-4 

6 CMa 

15 

6 eApa 

3Be3Aa noA 6pioxoM MexcAy 
6 eApaMM 

3 Be3Aa Ha crM6e npaaoil 

Eamshbum 2346 

-5116 

3 

e CMa 

16 

Eamshbuu 23 

-5516 

4 

K CMa 

17 

Aanbi 

3 Be3Aa Ha kohub npasoD 

EAM3Heubi 946 

-531616 

3 

f CMa 

IS 

Aanbi 

3BB3Aa Ha XBOCTB 

Pax 216 

-5046 

3-4 

ti CMa 

Bcero 18 zsesji, m hmx 1 nepBO^ BejiMHMHu, 5 TpeTte^, 5 wcTBepTOM, 7 nsiro^. 

19 

OkOAO nca, HB BOIUBAU 

3BB3Aa K CBBBpy OT rOAOBbI 

thb b iJiMrypy 

EAM3HeUbI 1916 

-2516(?) 


22 Monl?)*® 

20 

CaMaa loxcHaa m 3 aBTbipBx 

EAM3HBUbI 10(?)*' 

-6116 

5 

e Col 

21 

no npaMoli noA aaAHMMH 
AanaMM 

Eoabb cBBBpnaa or hbb 

EAM3HBnbI 1116 

-581616 

4 

K Col 

22 

EoaBB CBBBpHaa OT STOli 

EAM3HeubI 13 

-57 

4 

S Col 

23 

nocABAHaa M caMaa CBBBp- 

EAM3HBubI 1416 

-56 

4 

A CMa 

24 

Hast M3 tieTbipex 

riepeAHsisi M3 Tpex no npsi- 

Tbabu 28 

-5516 

4 

fi Col 

25 

Moft K 3anaAy or stmx 

HBTbipBX 

CpBAHaa M3 hmx 

EAM3HBI(bI 016 

-5746 

4 

A Col 

26 

3aAHaa M3 Tpex 

Eamshbum 216 

-591616 

4 

Y Col 

27 

SaAHaa m 3 AByx 6jiecTsimMx 

Tbabu 29 

-5946 

2 

/? Col 

28 

npBAUIBCTByiOUiaa Bft 

Tbabu 26 

-5746 

2 

a Col 
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[Ho- 

Mep] 

KoH^JMrypauMM 

PpaAycbi AOAroTbi 

rpaAycbi 

UiMpOTbl 

BeAM- 

[CospeMeHHbie 

o6o3HaqeHMa) 

29 

noc;ieAHaa m 6oJiee loacHaa 

Teaeu 22Mi 

-59W 

4 

£ Col 


M3 ynoMBHyibix 





Bcero 11 3Be3A, m3 hmx 2 BTOpoft BenMMMHw, 9 weTBeproH. 




CosaesAHe IlpouHOHa*^ 





1 

Saesfla wa mee 

EAM3Heubl 25 

-14 

4 

/? CMi 

2 

HpKaa Ha aaaHHx jianax 
HasbiaaeMaa ripouMOHOM 

EAM3Heubl 29V6(?)” 

-161/6 


£t CMi 

Bcero 2 3Be3Abi, h 3 kotopbix 1 nepBO^ BejiM<]MHbi, 1 

qeTBepTOH. 




Co3Be3A«e Apro*^ 





1 

M3 AByx Ha KopMe Kopa6jisi 
npeAiuecTByiomasi 

Pax low 

-421/2 

5 

11(e) Pup 

2 

CACAyioiAaa 3a Heii 

Pax 14W 

-43W 

3 

P Pup 

3 

EoAce ceaepHaa m 3 Aayx 
CMeaCHblX HaA HeOoAbUIHM 
UIMTOM Ha KOpMC 

Pax 8WW 

-45 

4 

i Pup 

4 

EoAee lOACHaa h 3 hmx 

Pax 8% 

-46(?)« 

4 

0 Pup 

5 

3Be3Aa, MM npeAiuecTByio- 
maa 

Pax 5W 

-45W 

4 

m Pup 

6 

SipK&si 38e3Aa nocepCAMHe 
He6oAbmoro mnia 

Pax 6W 

-47W 

386 

BSC 2948+2949 

7 

riepcAHaa h 3 ipex 3Be3A 
noA He6oAbuiHM jahtom 

Pax 5W 

-49W(?)" 

4 

P Pup 

S 

SaAHaa m3 hmx 

Pax 9W 

-49V'2(?)“ 

4 

3 Pup 

9 

CpeAHaa m 3 rpex 

Pax 8W 

-491/4 

4 

1 Pup 

10 

SaeSAa na rycbKe*® 

Pax 14 

-49V2W 

4 

BSC 3113 

11 

EoAee ceaepnaa m 3 Aayx na 

Pax 4 

-53 

4 

BSC 2834(?)®® 


KMJie KOpMbI 




12 

EoAee lOxcHaa m 3 hmx 

Pax 4 

-584^ 

3 

n Pup 

13 

EoAee ceaepnaa m 3 tbx, hto 
H a najiy6e xopMbi 

Pax 101/6 

-55W 

5 

f Pup 

14 

riepeAHaa m 3 ipex cAeAyw- 

Pax 121/6 

-58W 

5 

BSC 


lUHX 




2961+2964(7) 

15 

CpeAHaa m3 hmx 

Pax 13W 

-571/4 

4 

c Pup 

16 

3aAHaa m 3 ipex 

Pax \m 

-57WW(?)®' 

4 

b Pup 

17 

CAeAywmaa aa hmmm apxaa 
3ae3Aa na najiy6e 

Pax 21W 

-58W 

2 

? Pup 

18 

riepeAHaa m 3 Asyx Tycxjibix 
noA apxoM 

Pax 18W 

-60 

5 

a Pup 

19 

SaAHaa M3 HMX 

Pax 21 

-59W 

5 

BSC 3162(7) 

20 

riepeAHaa m 3 Asyx haa yno- 
ManyTOM apxoli 

Pax 23W(?) 

-56W 

5 

h* Pup 

21 

SaAHaa m3 hmx 

Pax 24W 

-57% 

5 

Pup 

22 

Ceaepnaa m 3 Tpex na mn- 

Jlea 5Vi 

-51W(?)” 

4-3 

BSC 3439” 


Tax, xax 6bi y ocHoaaHMa 





MaaTbi 





23 

CpeAHaa m3 hmx 

Jlea 6W 

-55% 

4-3 

d Vel 

24 

lOacHaa M3 Tpex 

Jlea 4 

-571/6 

4-3 

e Vel 


9 K. nroneMeft 
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VIII. I. Kanuuioe coaeeadim lOXHOio neda 


[Ho- 

MepI 

KoH^iMrypauMM 

FpaAycbi AOAroxbi 

rpaAycbi 

UIMpOTbl 

BeAH- 

[CoapeMeHHbie 

o6o3Ha>ieHHa] 

25 

CesepHasi m3 Asyx 6 jim3kmx 

nOA 3TMMM 

Jlea m 

-60 

4-3 

a Vel(?) 

26 

Bo;iee wacHaa m3 hmx 

Jlea 9 

-611/4 

4-3 

b Vel(?) 

27 

KDxcHasi M3 AByx na ce- 

pcAMHe Ma^iTbi 

Jlea 01/6 

-5mv6(?)®^ 

3 

/? Pyx 

28 

Eo;iee ceaepnaa ms hmx 

Pax 291/& 

-49 

3 

a Pyx 

29 

riepeAHsis M3 AByx Ha sep- 
uiMHe Ma^iTbi 

Pax 28 

-4316(?)” 

4 

y Pyx 

30 

SaAHaa m hmx 

Pax 29 

-431i 

4 

S Pyx 

31 

3Be3Aa noA TpcTbMM 3aA- 
HMM lUMTOM 

Jlea 141/6 

-541i 

2 

A Vel 

32 

SaesAa Ha cpeae najiy- 
6 w’* 

Jlea 171/i 

-511/4 

2-3 

V- Vel 

33 

SaesAa na kmac MeacAy 

KOpMMAaMM^^ 

Pax 111/6 

-63 

4 

a Pup(?) 

34 

CAeAyKDiuasi aa Heft, lycx- 
jiaa 

Pax 19 

-64'/i 

6 

P Pup(?) 

35 

CAeAywmaa aa axoft apaaa 
noA najiyOoft 

Jlea 0 

-631616 

2 

y Vel 

36 

HpKaa K lory ox axoil Ha 
HttxHeA [aacxH] KHJia 

JleB 8l/i 

-69% 

2 

X Car(?) 

37 

Ha xpex cAeAywiuMx aa 
axoti nepeAHaa 

Jlea 151/6 

-65% 

3 

0 Vel(?) 

38 

CpeAHaa na hhx 

Jlea 2m 

-651616 

3 

S Vel(?) 

39 

SaAHaa na xpex 

Jlea 26 

-67% 

2 

f Car(?) 

40 

Ha AByx cjieAywmHx aa 
axMMM y cpeaa nepeAHaa 

fleea 1 

-62%% 

3 

« Vel 

41 

SaAHaa na hmx 

fleaa 8 

-62% 

3 

N Vel 

42 

nepeAHaa na AByx na ce- 
sepHOM H nepeAHCM xop- 

BAHaHeitu 4 

-65%% 

4-3 

ri Col 

43 

SaAHaa m hhx 

BAHaneubi 201/6 

-65% 

3-2 

V Pup 

44 

nepeAHaa na AByx na oc- 
xasuieMca kopmhac, xax 
HaabiaaeMbili Kanonyc 

BAHaneubi 171/6 

-75 

1 

a Car 

45 

nocACAHaa, aaAHaa na hhx 

BAHaneubi 29 

-71 %%(?)” 

3-2 

T Pup 

Bcerc 

1 45 aaeaA, m hhx 1 nep« 
cxoft. 

Co3Be3AHe BoAflHoro Si 

)ii aeAHHHHbi, 6 axop 

lies” 

oil, 11 xpexbei 

ii, 19 

ueTaepToii, 7 naioH, 

1 

Ha naxH aaeaA na roAOae 
lOxcHaa Ha AByx nepeAHHx, 
Ha HoaApax 

Pax 14 

-15 

4 

a Hya 

2 

BoAee ceaepnaa na hhx, 
HAA TAaaoM 

Pax 131/^ 

-131/6 

4 

S Hya 

3 

Ha Aayx cAeAywiuHx aa 
HHMH ceaepnaa, na roAoae 

Pax 1516 

-11% 

4 

£ Hya 

4 

BoAee lOJKHaa na hhx, na 
rjlOTKe 

Pax 15Vi 

-14%(?)'“ 

4 

V Hya 

5 

CaeAyioutaa aa aceMH, xax 
6 bi Ha utexe 

Pax 17Vi 

-12%(?)>°' 

4 

? Hya 
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[Ho- 

KoH^iMrypauMM 

rpaAycbi AOAroTbi 

rpaAycbi 

Bbam- 

[CoapeMCHHue 

Mep] 

UlMpOTbl 

qMHbl 

o6o3HaqeHMa] 

6 

IlepeAHas m AByx b HaaaAe 

Pax 20W 

-im'/3‘“2 

5 

to Hya 

7 

SaAHSa M3 HHX 

Pax 231A 

-13%(?)‘®' 

4 

0 Hya 

S 

CpeAHsa M3 Tpex cjieAyio- 
lAMx Ha M3rM6e men 

Pax 2&WA 

-15W 


Hya 

9 

SaAHaa h 3 Tpex 

JleB 0% 

-141^1^ 

4 

t Hya 

10 

CaMaa loxcHaa m 3 Tpex 

Pax 28Vi 

-1714 

4 

t' Hya 

11 

H3 AByx 6jIM3KMX Ha CHMHe 
TycKJiasi M ceaepHasi 

Pax 291/6 

-1914 >/4 

6 

BSC 3750(?) 

12 

^pxaa M3 AByx CMexcHbix 

JleB 0 

-2014(?)'®^ 

2 

a Hya 

13 

riepeAHaa M3 Tpex, cAeAyw- 
lUMx 3a MarnOoM [uien] 

JICB 6 

-26V2 

4 

K Hya 

14 

CpeAHaa m3 hhx 

JleB 8% 

-26 

4 

v' Hya 

15 

SaAHaa m 3 Tpex 

Jles 11V6 

-23i/4(?)*®^ 

4 

Hya 

16 

HepeAHaa m 3 Tpex, CAeAyw- 
iKMX no npaMol) 

JleB 18 

-24^ 

3 

/i Hya 

17 

CpeAHaa m3 hhx 

JleB 20 

-2314 

4 

<p Hya 

18 

SaAHaa m 3 Tpex 

JleB 23(?)‘®‘ 

-2214(?)‘®^ 

3 

V Hya 

19 

BoAee cesepnaa h 3 AByx, 
3a ocHOBaHMeM qauiH 

flesa IVi 

-25141/4 

4-3 

/? Crt 

20 

BoAee K»KHaa m3 hhx 

flesa 2iA 

-3014 

4 

z' Hya 

21 

HepeAHaa h 3 Tpex 3a 9 th- 
mm, xaK 6bi B TpeyroAbHHxe 

Aesa 121/6 

-3m 

4 

S Hya 

22 

CpeAHaa h 6oAee loxcHaa 

AeBa 141/z 

-3314 

4 

0 Hya 


M3 HHX 





23 

SaAHaa m 3 Tpex 

Aeea 16</6 

-3m 

3 

P Hya 

24 

Sbcsab y HaaaAa XBOcra, 3a 
BopOHOM 

Becbi 0 

-13^4 

-17?4(?)'®* 

4-3 

y Hya 

25 

SBe3Aa Ha xonue XBOCTa 

Becbi 13V/2 

4-3 

A Hya 

Bcero 25 sbcsa. m3 hhx 1 BTOpo 

>1 BeAHWHHHbi, 3 Tperhell, 19 aeTBepToll, 

. naTOH, 1 uiecToi). 


Okoao BoAflHoro SMea, He BoiueAmne b <J)Hrypy 



26 

SBe3Aa K lory or roAOBu 

Pax 12Vi 

-23V4 

3 

BSC 3314 

27 

3Be3Aa, CACAyiomasi na ne- 
KOTOPOM paCCTOSIHMM 3a 

3Be3AaMM Ha uiee 

AeB 11 

-1614(?)‘®® 

3 

e Sex(?) 

Bcero 2 ssesAbi rperbei) seAMqMHbi. 





CosBesAHe HaniH 





1 

SaeaAB na ocHoaaHMM 

HauiM, o6maa c Boabhum 
Smccm 

AeB 23V'6(?)‘'® 

-23 

4 

a Crt 


2 

BoAee loxcHaa m 3 AByx, na 
cepeAMHe Hamn 

Aea 21/2 

-1914 

4 

y Crt 

3 

BoAce ceaepHaa m3 hhx 

Aeaa 0 

-18 

4 

S Crt 
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VIII. J. Kanuuioe coaeeaduu lOXHoeo He6a 


[Ho- 

MepI 

KoH^iMrypauMM 

rpaAyCM AOJnx)xbi 

rpaAycbi 

lUHpOTbl 

Bcam- 

HMHbl 

[CoapeMeHHbie 

o6o3HaqeHMa] 

4 

Ha K)»CHOft OKpyJKHOCTM 

Kpasi 

Jleaa 7 

-18% 

4-3 

C Crt 

5 

Ha ceaepHoft oKpyacHOCTM 

Jlea 2916 

-13% 

4 

£ Crt 

6 

Ha io^khoH pyqKe 

fleaa 9V6 

-16% 

4-5 

tj Crt 

7 

Bcero 

Ha ceaepHoft pyiKC 

7 3ae3A ■JCTaepToft aejiM^M 

CoaaesAHe Bopoua 

fleaa 1?6 

-11% 

4 

0 Crt 


3ae3Aa Ha miioae, o6maa c 
Boaahum 3MeeM"* 

fleaa 1516 

-21% 

3 

a Crv 

2 

3ae3Aa Ha mee y roAoau 

Jleaa 1416 

-19% 

3 

E Crv 

3 

3Be3Aa Ha rpyAH 

fleaa 16% 

-18% 

5 

C Crv 

4 

SaesAa na nepCAHCM npa- 

BOM Kpbuie 

Aeaa 1316 

-14%% 

3 

y Crv 

5 

riepeAHsisi 3Be3Aa m 3 Asyx 

Ha aaAHCM Kpbuie 

f 

I 

-12% 

3 

S Crv 

6 

3aAHaa u3 mtx 

Aeaa 17 

-11%% 

4 

tj Crv 

7 

Bcero 

3ae3Aa na KOHue Aanu, 
o6iAaa c rHApoH 

7 3ae3A. M3 HHx 5 Tpexael 

Co3Be3AHe Kenraapa 

Aeaa 20% 

aeAMHHHbi, 1 lexae 

-18% 

jxoii, 1 naxoH 

3 

/? Crv 

1 

CaMaa loxcHaa h 3 qeibipex 
Ha roAOBe 

Becbi 1016 

-21% 

5-4 

2(g) Cen 

2 

Eoaee ceaepnaa m3 hhx 

Becbi 10 

-18%% 

5-4 

4(h) Cen 

3 

IlepeAHaa m 3 Aayx ocxaAb- 
HMX, CpeAHMX 

Becbi 916 

-20% 

4-3 

1(1) Cen 

4 

3aAHaa m3 hhx m nocACA- 
Haa h 3 aexbipex 

Becbi 10 

-20 

5-4 

3(k) Cen 

5 

3ae3Aa na AeaoM, npeAuie- 
cxayiomeM luieae 

Becbi 616 

-25% 

3 

« Cen 

6 

3ae3A3 Ha npaaoM luieae 

Becbi 15% 

-22% 

3 

6 Cen 


3ae3Aa na jieaod Aonaxxe 

Becbi 916 

-27% 

4 

d Cen 

8 

H3 aexwpex 3ae3A na xnp- 
ce”^ ceaepHaa m 3 Asyx 
nepeAHHx 

Becbi 1816 

-22% 

4 

y> Cen 

9 

EoAee iOxcHaa m3 hhx 

Becbi 1916 

-23%% 

4 

a Cen 

10 

H3 Aayx ocxajibHbix 3Be3Aa 
Ha aepxyuixe xnpca 

Becbi 22 

-18% 

4 

c'+c^ Cen 

11 

HocACAHaa, lOACHee axoii 

Becw 22% 

-20%%(?)"^ 

4 

b Cen 

12 

OepeAHaa h 3 xpex na npa- 
aoM 6oKy 

Becbi 13% 

-28% 

4-3 

V Cen 

13 

CpeAHaa m3 hhx 

Becu 14 

-29% 

4-3 

H Cen 

14 

3aAHaa m 3 xpex 

Becbi 1516 

-28 

4-3 

<p Cen 

15 

3Be3Aa Ha npaaoM npeA- 
aneabe 

Becbi 16% 

-26% 

4-3 

X Cen 

16 

3ae3Aa na npaaoM Aoxxe 

Becbi 22%% 

-25% 

3 

r\ Cen 

17 

3ae3Aa na xoHue npaaoH 
pyxM 

Becbi 27% 

-24% 

4 

AC Cen 

IS 

Hpxaa 3Be3Aa a HanaAe 
MeAoaeaecKoro xeAa 

Becbi 18 

-33% 

3-2 

S Cen 




Vm.I. Kanujutoz coseeaduu loXHOdo neda 
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[Ho- 

Mep] 

KoH4)MrypauHH 

rpaaycu aoanmj 

rpaflycbi 

lUMpOTbl 


[CoBpeMeHHbie 

o6o3HaqeHHH] 

19 

SaflHaa h 3 Hayx TycKJibix, 
cesepHee ynOMaHyrott 

Becbi 17% 

-31 

5 

1,2 Cen 

20 

nepeflHHH H3 HHX 

Becbi 16%% 

-30%(?)"^ 

5 

1.' Cen 

21 

3Be3fla B Haqajie chkhw 

Becbi 12% 

-34V2% 

5 

a, Cen*'^ 

22 

npeAuiecTByK}u;asi eH na 

cnHHe jiouiaAM 

Becbi 9 

-37% 

5 

f Cen(?) 

23 

SaflHHH h 3 Tpex Ha xpyne 

Becbi 5%% 

-40 

3 

y Cen 

24 

CpeflHHH H3 HHX 

Becbi 5 

-40%(?)"® 

4 

T Cen 

25 

nepeflHHH H3 Tpex 

Becbi 2% 

-41 

5 

a Cen 

26 

nepeflHHH H3 flayx 6 jih3khx 
H a npaBOM 6eflpe 

BecH 2% 

-46% 

3 

d Cen 

27 

Saanaa h3 hhx 

Becbi 3% 

-46%% 

4 

p Cen 

28 

SaesAa na rpyAH jiomaAM, 

HH^e nOAMblUlKH 

Becbi 18% 

-40%% 

4 

M Cen 

29 

nepennaa h 3 flayx non 
6piOXOM 

SaflHaa h3 hhx 

Becbi 16% 

-43 

2 

e Cen 

30 

Becbi 17% 

-43%% 

3 

Q Cen 

31 

Saeaaa na crH6e npaaoH 
[aaaHeft] hoth 

Becbi 10 

-51%(?)"’ 

2 

y Cm 

32 

3Be3fla Ha jionwxcKe toft xce 

Becw 15% 

-51% 

2 

Cm 

33 

Saesfla nOfl crM6oM Jieaoft 
Hom 

BecH 6% 

-55% 

4 

3 Cm 

34 

3Be3fla na KOnure Toti xce 

BecM 11% 

-55% 

2 

a Cm 

35 

3Be3Aa Ha xoHue nepeweA 
npaaoft hoth 

CKopnMOH 8% 

-41 %(?)"* 

1 

a Cen 

36 

3Be3Aa Ha Ko;ieHe jieaod 
[nepeflHefi] hoth 

BecM 24% 

-45% 

2 

Cen 

37 

3Be3fla BHe rena Kenraapa 
non npaaoii BaaneA HoroA 

Becbi 14%(?) 

-49% 

4 

P Cm 

Bcero 37 ssesn, h3 hhx 1 nepsoA eejiHqHHu, 5 STopoH, 7 TpeTben, 
CosBesflHe Seepa*'® 

16 qeTaeproA, 8 naroA. 


3Be3aa na xoHue aanneA 
aanu y pyxH Kenraapa 

BecM 28 

-24%% 

3 

P Lup 

2 

Ha crnOe toA xce aanu 

Becbi 25%% 

-29%{?)‘“ 

3 

a Lup 

3 

nepeanaa h 3 aayx Ha ao- 

CxopnHOH 1 

-21% 

4 

3 Lup 

4 

3aaHaH H3 HHX 

CxopnHOH 4% 

-21 

4 

y Lup 

5 

SeesAa nocepeAHHe xyjio- 
BHu;a seepsi 

CKOpnHOH 3 

-25% 

4 

E Lup 

6 

SsesAa na 6pioxe non na- 

XOM 

CKOpnHOH 0% 

-27 

5 

A Lup 

7 

3Be3aa na 6eape 

CxopnHOH 0% 

-29 

5 

Jt Lup 

8 

Boaee cesepnaa h 3 aayx y 
Hanaaa 6eapa 

CKOpnHOH 4% 

-28% 

5 

p Lup 

9 

Boaee ioacnaa h3 hhx 

CxopnHOH 3% 

-30% 

5 

K Lup 

10 

3Be3aa na xoHije [cnnHu], 
y KpecTua 

CxopnHOH 5% 

-33% 


i Lup 

11 

Ha Tpex Ha xoHi^e xBocra 
caMaa loxcHaa 

Becbi 22(?)'^' 

-31% 

5 

p Lup(?) 

[jlJ 

Cpeanaa h3 hhx 

Becbi 21%% 

-30% 

4 

I Lup 
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VIII. I. Kamajioe coseeaduu loXHOdo neda 


[Ho- 

KOHcJjMrypaoMM 

rpaAycbi Acuiroxu 

rpaAycbi 

BeAM- 

[CoapeMeHHbie 

Mep] 

UlMpOTbl 

HMHbl 

o6o3HaMeHMa] 

13 

Bo;iee ceaepHaa m xpex 

Becbi 23 

-29% 

4-3 

Lup 

14 

Ha flByx na luee 6o;iee 

CxopnMOH iW/i 

-17 

4 

t} Lup 


K)>KHaSl 





15 

Bojiee cesepHaa m3 hmx 

Ckophmoh 91^ 

-15% 

4-3 

0 Lup 

16 

nepeflHaa h 3 flayx na MOp- 

CKOpnMOH 5% ' 

-13% 

4 

tp Lup(?)‘“ 

17 

SaflHaa h3 hmx 

CxopnMOH 6^ 

-11%% 

4 

X Lup(?) 

18 

CaMaa loxnaa m 3 flayx na 
nepeflHeii jiane 

Becbi 271/6(?)'“ 

-11%%'^* 

4-3 

l(i) Lup 

19 

Eojiee ceaepnaa h3 hmx 

Becbi 26V2 

-10 

4-3 

2(f) Lup 

Bceio 19 3863;;, M3 HMX 2 TpCTbew BejlMMMHbl, 11 MCTBepTOM, 6 nSTOM. 



CosaesAMe ^epraennHica 




1 

Bojiee cesepHasi ms Aayx na 

OCHOeaHMM* 

Ckophmoh 27% 

-22% 

5 

a Ara 

2 

Bojiee loxHaa h3 hmx 

CxpCAeu 3(?)'^* 

-25%% 

4 

0 Ara 

3 

B cepeAMHe ajixapa 

Ckophmoh 26'/3(?)'^’ 

-26% 

4-3 

a Ara 

4 

H3 Tpex Ha oaare ceaepnaa 

Ckophmoh 20% 

-30% 

5 

e' Ara 

5 

H3 aayx ocxajibHbix 6 am3- 

Ckophmoh 25 Vb 

-34% 

4-3 

y Ara 


KMX 6ojiee K)x<Haa 





6 

Eoaee ceaepnaa h3 hmx 

Ckophmoh 25 

-33% 

4 

P Ara 

7 

Saeaaa na Konpe OKMraxe- 

Ckophmoh 20%% 

-34%(?)'“ 

4 

C Ara 

Bcoit 

7 3ue3fl, M3 hmx 5 Mexaep 

roB aeAMaMHbi, 2 nax 

)B. 




Co3Be3AHe K)x(hoA Kopoubi 




‘ 

3Be3Aa BHC [KOpOHW], 

iipe;;uiecTByK)iuasi loxcHOMy 

Cxpeaeu 9% 

-21% 

4 

a Tel(?)'” 

2 

C;ieAyK)u;aa 3a nePi, Ha 

KOpOHC 

CxpeAeu 11 % 

-21 

5 

CrA 

3 

CABAyiomaa sa axon 

CxpeAeu 13'/6 

_23(,)I30 

5 

BSC 7122 

4 

CAeAyiomaa m aa 3xom 

Cipeneu 14%% 

-20 

4 

C CrA 

5 

SaesAa nociie 3 xom, y ko- 
Aena CxpeAbpa 

CxpeAeu 16% 

-18% 

5 

<5 CrA 

6 

SaesAa nociie 3 xom, 6oAee 
ceaepnaa, aeM apKaa aaesAa 
KOAena CxpeAbpa'^* 

CxpeAeu 17 

-17% 

4 

P CrA 

7 

SaesAa ceaepHee axon 

CxpeAeu 16%% 

-16 

4 

a CrA 

8 

SaesAa eme 6oAee ceaepnaa 

CxpeAeu 16% 

-15% 

4 

Y CrA 

9 

H3 Aayx npeAuiecxayiou;Mx 
axoii Ha ceaepnOM xpaio 

CxpeAeu 15% 

-15% 

6 

e CrA 


saAHaa 





10 

npcAiuecTByiomaa m 3 flsyx 
TycKJibix 

CxpeAeu 14% 

-14%% 

6 

BSC 7129 

11 

npcAiuecTByiomasi sjoft Ha 
AOCXaTOHIIOM paCCTOaHMM 

CxpeAeu 11%% 

-14% 

5 

X CrA 

12 

SaeSAa, npeAuiecxeyiomaa 

I 

1 

-15%% 

5 

BSC 6942(7)'^^ 
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[Ho- 

Mep] 

K0H4)HrypaHHH 

rpaflycM flojiroxu 

rpaAycbi 

lUMpOTbl 

T.Z 

[CoBpeMeHHbie 

o6o3HaqeHHa] 

13 

nocjieflHHsi aaeana, loacHee 

ynOMHHyxOH 

Cxpenen 914 

-18V2 

5 

0 CrA 

Bcero 13 seesA, m3 hhx 5 weiBepTOft aejiHqMHbi, 6 nsrrOM, 2 uiecxoft. 



CoaaeaflHe iOxHOH Pbi6fai 





Saeafla bo pxy, coananaio- 
maa c HaaajiOM aonw [Bo- 
flOJiea] 

BoflOjiefi 7 

-20'/3 


a PsA 

2 

H3 Tpex Ha K)»cHOM Kpae 
rojiOBbi nepeAHSisi 

Boflojiefi 036 

-2016 

4 

j8 PsA 

3 

CpeflHaa H3 HHX 

Boflojiefi 414. 

-221/4 

4 

y PsA 

4 

SaflHaa na xpex 

Boflofleif 5V6 

-2216 

4 

6 PsA 

5 

Baeana na aca6pax 

BoflOfleif 416 

-1616 

4-3 

E PsA 

6 

SaesAa na k)>khom chhhhom 
anaBHMKe 

Koaepor 2516 

-1916 

5 

H PsA 

7 

Ha flsyx na 6pK)xe aannaa 

BoflOfleB 116 

-15V6 

5 

C PsA 

8 

nepennaa h3 hhx 

Koaepor 28V2I6 

-1436(?)'^^ 

4 

X PsA 

9 

Ha Tpex Ha ceaepHOM ruiaB- 
HMKe aa^Hasi 

Koaepor 2516 

-15 

4 

tj PsA 

10 

Cpennaa h3 hhx 

Koaepor 211616 

-1616 

4 

0 PsA 

11 

nepeflHaa na xpex 

Koaepor 21 

-1816 

4 

i PsA 

12 

Ha KOHue xBocxa 

Koaepor 20V6(?)'®^ 

-2216 

4 

y Gru 

Bcero 11 SBean'^®, m3 hhx 9 >jeTBepTofi, 2 nirroil BeviHHHHU. 



13 

nepeflHaa h 3 xpex apxHX, 
npefluiecxByioiflHx aaeaflaM 
[IOxchoh] Pbi6bi 

Koaepor 8 

-22 Va 

3-4 

.7Mic(?)'” 

14 

CpeflHaa na hhx 

Koaepor 1116 

-22V6 

3-4 

0' Mic(?) 

15 

nocjieflHaa h 3 xpex 

Koaepor 14 

-2116 

3-4 

f Gru(?) 

16 

Tycioiaa aneafla, npefluiecx- 
Byioiflaa axoft 

Koaepor 12 

-201/2I6 


0^ Mic(?) 

17 

Ha ocxaioiuHxca flByx k 
ceaepy 6aiiee loxcHaa 

Koaepor 131616 

-17 

4 

y Mic(?) 

18 

Ceaepnaa na hhx 

Koaepor 131616 

-141616 

4 

a Mic(?) 

Bcero 

6 aaeafl, na hhx 3 xpexbeft aeAHaHHU, 2 aexaepxoft, 1 naxoii. 



B toyKHoPi HacTM 316 SBean, Ma hhx 7 nepaoB BejiHHHHbi, 18 BTopoB, 63 Tpexbeft, 164 leTBeproH, 
54 naTOA, 9 luecTOB, 1 TyMBHHasi. 

Bcex HenOHBH»Hbix aaean BMecxe 1022'^*, h3 hhx 15 nepBOft BenHUHHw, 45 Bxopoft, 208 xpexbeft, 
474 HexBepxoft, 217 naxoft, 49 uiecxofi, 9 xycmiux, 5 xymaHHbix, a xaxxce Bojiocbi 

[BepOHHKH] . 
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2. O nojioxeHHH xpyra MjieHHoro IlyTH '™ 

MraK, nopsAOK HenoflBHXHbix SBean aaH HaMH b npHBeaeHHOM Bbime 
HSJioxceHHH. B aonojiHCHHc K OTOMy corjiacHO jiorHMecKOH nocaeflOBaxejibHOCTH 
[HSJioxceHHa ] cKaxceM xaKxe h o nojioxccHHH xpyra MjieHHoro IlyTH, HacKojibKO 
3TO B03M0XCH0 CflejiaTb H KaK MH Ha6jIIOaajIH Ka*AyK) H3 ero HaCTCH; 3TO 
6yaeT noHMTKOH H3o6pa3HTb ero (jx>pMy b pa3JiHHHUx Mecrax. 

HyxcHO cxaaaTb, hto MjieHHHH IlyTb npeacraBjiaeT co6oh hc npocro xpyr, 

HO HCKOTOpblH HOBC, HMeiOHtHH XaX 6bl l^BCT MOJIOXa, B CBS3H C HCM OH H 
HOJiyHHji CBoe HaHMeHOBaHHe. M stot xpyr ne sBjiaerca bo Bcex nacrax hh 
oaHHaxoBbiM, HH npaBHJibHUM, HO pa3JiHMaeTCH H no mnpHHe, h no pBexy, h 
no njioTHOcxH, h no nojioxcenHio h b oahom Mecxe oh oKaauBaexca aaxce 
paaaBoeHHHM, xax jienco Moryx aaMexHXb c nepBoro Barjiaaa Bce CMoxpamne 
Ha Hero. Hxo xe xacaexcH aexajieii, xpedyron^Hx 6ojiee xmaxe.abHoro 
Ha6jiioaeHHa, xo mu nanuiH hx xaxHMH, Kax axo onncano HHxce. 

Pa3;tBoeHHaa nacxb axoro noaca HMeex taae] xax HaauBaeMbie paaBHJixH, 
OflHy y XepxBOHHHxa, a apyryx) y nxHi;H. IIpeamecxByKJmHH [6ojiee aanaanuii ] 
noac HHrae ne xacaexca apyroro; oh o6pa3yex paapuB y o6eHX paaBHaox — 

H oxoao ^KepxBOHHHxa, h oxoao nxHi;M. IlocaeayioniHH xce noac coeaHHaexca ni 
c ocxaabHOH aacxbx) Maennoro IlyxH h odpaayex [BMecxe c neii] eaHHUH noac, 
nocepeaHHe xoxoporo moxcho 6biao 6u npoBecxH 6oabi]iOH xpyr; ero-xo npe*ae 
MU H onHuieM, HaHHHaa c caMOH loxcHoii ero aacxH. 

3xa aacxb npoxoaHx aepea hoxh KenxaBpa, rae [Maeanuii Ilyxb] aBaaexca 
HaH6oaee paapexcennuM h xomhum. Ssesaa [y Cm], Haxoa»iiiaaca na crH6e 
aaaHeii npaaod hoxh, pacnoaoxcena Hecxoabxo ceaepnee xjxcnoti annHH Maeanoro 
riyxH, xax xce, xax h aaeaaw, naxoaHoiHeca y nepeanero aeBoro xoaena \p Cen ] 

H noa aaaHOH npaaoH aoauxcxoH Cm]. Sseaaa xce na HHXcneii aacrrH aaaueH 
acBOH Horn pacnoaoxcena nocepeaHHe MaenHoro IlyxH [6 Cm], a aaeaaa na 
aoauxcxe axoH xce hoxh [a Cm] h na nepeaHeii npaaoH aoawxcxe [a Cen] 
oxcxoax X ceaepy ox k)xchoh aym npH6aH3HxeabHO na 2 rpaayca, xaxnx b 
6oabmoM xpyre coaepxcHxca 360. Hacxn, naxoaHomecH y aaannx nor, 
ananHxeabHO 6oaee naoxHue^^^. 

B aaabHenuieM ceaepnaB ayra Maennoro IlyxH oxcxohx ox 3Be3aH na 
xpecxite Saepa K Lup] npH6aH3HxeabHO na II /2 rpaayc; xjxcHaa xce aacxb 
aaHHMaex Mecxo y naaMenn XepxaenHHxa g Ara] h xacaexca 6oaee ceaepHOHi 

Ara] H3 aByx cmcxchux aaeaa na Bepxnen aacxH oaara h 6oaee kjxchoh [d 
Ara] H3 aByx na ero CKHoaaHHH. Saeaabi xce, naxoasniHeca b 6oaee ceaepHOHi 
aacxH onara [e* Ara] h b cepeanne ero [a Ara], pacnoaoxcenu na caMOM 172 
MaeHHOM riyxH, h cooxaexcxByiomHe aacxH nocaeanero 6yayx nanOoaee 
paapexceHHUMH' 

SaxeM, ceaepnaa aacxb Maeanoro IlyxH oxBaxuaaex xpn conaenenna 
[0,1, K Sco] nepea xcaaoM Cxopnnona [G Sco] h caeayxjmee 3 a xcaaoM 
TyMaHoo6pa3Hoe cxonaenne; Kjxcnaa xce ayra xacaexca aaeaau, pacnoaoxcennoH 
B npaaoBt Baaneii naxxe Cxpeabna [rj Sgr], h aaxaaxuaaex xaxxce aaeaay na 
aeaoH pyxe [<5 Sgr]. Saeaaa, Haxoaaniaaca na kjxchoh aacxH ayxa [e Sgr], 
pacnoaoxcena BHe Maeanoro IlyxH, 3Be3aa xce na ocxpne cxpeau [y Sgr] — 

B caMOH ero cepeaHHe. SBeaau, naxcaannieca b ceBepnon aacxH ayxa [X,^i Sgr], 
xaxxce aexcax na MaeanoM IlyxH, oxxaonaacb ayxb 6oabme 1 rpaayca ox o6eHx 
ayr, a hmchho KJXcnaa 3Be3aa x xjiy, a ceBepnaa b npoTHBonoaoxcnyx) 
cxopoHy*^^ Hacxb [Maeanoro n)7XH] oxoao xpex coaaeneHHH [xBocxa 
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CKopnHOHa] 3Ha>iHTejibHO 6ojiee luioTHaa, a Macrb aa ocrpne crpejiM oaeab 
luiOTHaa H Kaxerca auMoodpasHOH. 

Cjieayiomaa aacTb Menee njioxHaa. Oaa npocTHpaerca ao Opaa, coxpaHaa 
npH6aH3HTeabHO oaHHaKOByio mnpHay. Ssesaa, Haxoaaipaaca aa xoape xBOcra 
Smch [6 Ser], xoropyio aepxHX SMeeaocep, aexax b mhcxom Boaayxe^^^ a 
acMaoro 6oabme, acM aa 1 rpaayc oxcxoax ox npeamecxByiomeH ayra Maeaaoro 
riyxa. Ms pacnoaoaceaabix nog OpaoM apxax SBcaa aae npeamecxByiomae 
aaxoaaxca aa caMOM MaeaaoM Ilyxa, npaaeM 6oaee loacaaa [A Aql] oxcxoax 
ox aaaaea ayra aa 1 rpaayc, a 6oaee ceaepaaa [5 Aql] — aa 2. M aaaaaa 
[a3 aByx] 3Be3aa [a Aql] a3 xex, Koxopue aaxoaaxca aa npaBOM naeae Opaa, 
xacaexca axoii caMoii ayra, a npeamecxByioiaaH eii [fi Aql] aaxoaaxca Bayxpa 
aee, xax a npeamecxByiomaa [nocaeaaea] apxaa 3Be3aa aa acBOM xpuae 
ly Aql]. ^pxaa 3Be3aa aa cnaae [a Aql] a ase, aaxoaau^aeca c aeii aa oaaoft 
npaMOB, xoace noaxa xacaraxca axoa ayra^'*^. flaaee, Cxpeaa ueaHXOM 
oxBaxbiBaexca MaeaaHM IlyxeM; aaeaaa ee, aaxoaaaiaaca aa ocxpae [y Sge], 
oxcxoax aa 1 rpaayc ox Bocxoaaoa ayra, a 3Be3aa aa onepeaaa |j8 Sge ] — aa 
2 rpaayca ox aanaaaoa'^^. Hacxb Maeaaoro Oyxa b paaoae Opaa 6oaee 
naoxaaa, a ocxaabaHC 6oaee paapeaceaaue. 

riocae axoro MaeaaHa Ilyxb npoxoaax aepe3 Ilxauy, a ayra, aeacau^aa k 
ccBepy a 3anaay. rpaaaaax b cbocm a3ra6e co 3Be3aoB, aeacamea aa roacaoM 
naeae IIxauH [A Cyg], 3axeM c aeacameii noa aea aa xom ace [loacaoia] xpbiae 
[e Cyg] a c aByMa 3Be3aaMB aa loacBoa aore [v, | Cyg]; x Bocxoxy ace a k 
lory ayra rpaaaqax co 3Be3aoft, aeacamefi aa Koape loacaoli aanu g Cyg], a 
oxBaxuBaex aae aaeaaw, ae Bomeamae b (J)Brypy [t, a Cyg ], noa tom ace 
caMHM KpbiaoM, xax ixo oaa oxcxoax ox ayra npB6aB3BxeabBO aa 2 rpaayca 
Hacxb [Maeaaoro riyxa] Boxpyr axoro xphiaa aaawBxeabao 6oaee itaoxaaa. 
Caeayiomaa 3a bbm aacxb coeaaaeaa c axan noacoM, ao [oaa] ropaaao 6oaee 
Itaoxaaa a acxoaax xax 6bi ox apyroa aaaajibBoa xoaxa. Oaa aeacxBaxeabao 
oxxaoaaioxca x xpaaaaM aacxaM apyroro noaca, o6pa3ya c bbm aexoxopbiA 
npoMeacyxox; oaa npaMUKaxyr loacaoa cxopoaoa x onacuBaeMOMy aaMa noacy, 
xoxopHB B Mecxe coeaaaeaaa 6yaex oaeab pa3pe}KeaaidM. Ilocae ace pa3pbiBa 
Meacay o6eBMB aacxaMB oa cxaaoBBXca 6oaee rtaoxBUM, aaaaaaa ox apxod 
3Be3aH B npaBoa aacxa XBOCxa rixapbi [a Cyg] a ox xyMaaaoro cxoitaeaHa 
Ha ceBepaoM xoaeae [co Cyg]. 3axeM, caerxa noBopaaaBaacb, oa coxpaaaex 
CBOK) itaoxHOCXb ao 3Be3aH aa loacaoM xoaeae [| Cyg ] a noaeMaory pa3peacaexca 
ao xHapbi II,e(]}ea. CeBepaaa cxopoaa orpaaaaaBaexca loacHoa 3Be3aoH h 3 xpex 
B xnape [e Cep], a xaxace caeayiomea 3a 3xhmh xpeMa 3Be3aoH [<5 Cep]; 
oxoao Hee oa o6pa3yex aBa BHcxyna, h 3 xoxopux oaaa aanpaBaaexca xax 6 h 
X ceBepo-Bocxoxy, a apyroii — xax 6bi x loro-BCKxoxy’^^. 

riocae axoro MaeaaHa Hyxb oxBaxuBaex bcio Kaccaoneio 3a HCxaioiieHHeM 
3Be3aH Ha xoHpe Hora [i Cas]. lOacaaa ayra onpeaeaaexca 3Be3aoB Ha roaoBe 
KaccHonen [^ Cas], a ceBepaaa — aBeaaoa aa noaaoacHH xpoaa [/c Cas] h 
3Be3aoH aa roaeHH Kaccaonea [e Cas]^^^. Ocxanbaue oxpyacaiomHe hx SBesaa 
[KaccHonen] pacnoaoxeau Bce aa MaeaaoM riyxa, apnaeM Mecxa no xpasM 
npeacxaBaaioxcH 6oaee paspeaceaabiM noxoxoM, a nocepeaaae KaccHoneH 
xaacyxcH ynaoxaeaHHMH. 

Ilaabme npaBbie aacxa Oepcea xoxe oxBaxtiBaxyrca MaeaHMM IlyxeM. 
CeBepayio aacxb, xaxace 6oaee paapeaceaHyio, orpaaHaHBaex yeaHHeHnaa 3Be3fla, 
HaxoaHmaaCH BHe npaaoro xoaeaa Oepcea [BSC 1314], a c oaeHb naoxHoii 
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loxHOH rpaHH^ax apKaa SBeaaa na npasoM 6oKy [a Per] h ase cjieayiomHe 
3Be3aH H3 xpex, HaxoaaipHxca k loiy ox nee Per]. Ha Mjiciihom IlyxH 

pacnojiaraexcH xaxxce h xyMaHOo6pa3Hoe CKonjieHHe [h, x Perl. HaxoaameecH 
Ha pyKoaxxe, 3Be3aa na ixwioBe [x Per], Ha npaaoM luieae [y Per] h na 
npaBOM jioKxe {rj Per]. IIocepeaHHe MjieHHoro IlyxH jieacHX wexMpexyrojibHHK 
na npaBOM kojichc [72, A, 48, Per], aaxeM 3Be3aa na Hxpe xoii ace Honi 
[53 Per]. B ero npeaejiax naxoanxca xaxace 3Be3aa na npaBoii naxxe [58 Per] 

Ha He6ojibmoM paccxoaHHH ox ero loxHoro xpaa^^*. 

riooie axoro noac Hflex aepea Bo3HHHero, npniieM noxoK npeacxaBJiaexca 
6o.xee paapexcennuM. IIpH axoM aaeasa na jiobom njieiie, xax HaauBaeMaa Koaa 
[a Aur], H flBe 3Be3abi na npaBOM jioxxe [v,0 Aur] noaxn xacaioxca 
ceBepo-BOCxoHHoro xpaa Mjieanoro riyxH; He6o;ibmaa 3Be3aa Has .aeBoii cxynneHt 
[14 Aur] jiexcHx na rpannue c loro-aanaflHUM xpaeM. SBeaaa xce na;; npaBoii 
cxynneii [x Aur] naxoanxca na nonrpaayca Buyxpn ox axoro xpaa, a sue ne 
CMexcHbie 3Be3aM, naxo^anuieca na jioboh jioxxeBoii uacxH, HaauBaeMbie 
KoaaaxaMH [j;, ^ Aur], pacnojioxenbi nocepegHHe noaca^^^. 

Jlajiee MjieuHMH Hyxb npoxoanx uepea Horn B.xH3HeuoB, o6pa3ya 6ojibmoe 
H aocxaxoHHO npoxaxcenHoe yruioxHeHHe okojio 3Be3a, naxoaan^Hxca na xoHuax 
Hor. SajiHaa aueasa h 3 xpex aueag no npaMOH noa npauoft hopoh BoanHuero 
[1(H) Gem] h aasnaa auea^a h 3 sByx na najiHue OpHona Ori], a xaxxce 
flBe ceBepHue aBea^w h 3 aexwpex na ero pyxe [f^Ori ] orpanHHHBaiox 
nepe^HHH Kpaii M.aeHHoro HyxH, a apxaa asea^ia noa npaBOH pyKoii Boannuero 
[/c Aur] H aaea^a ua KOHue nooieayiomeH hoxh aa^nero B.xH3Heua [| Gem] 
naxoaaxca npH6.nH3Hxe.nbHO na 1 rpaayc BHyxpb ox aaanero xpaa noaca. 
OcxajibHue xe aaeasw na KOHuax Hor [r],n,v,y Gem] pacno.noxeHia nocpe^H 
MjieuHoro Hyxn^^®. 

3axeM noac npoxoanx b cxopone ox IlponHOHa h Hca, ocxaBjiaa IlpouHOH 
uejiHKOM K BOcxoKy H flocxaxoHHO flajioKO ox M.neHHoro riyxH, a Oca — k 
aanafly h xaxxe noaxH nejiHKOM bho Mneunoro Hyxn. Oh xax 6 h BncxynoM 
oxBaxHBaex aBeaay, naxoaamyioca na cnnue*^* Hca [6 CMa ], h nouxH xacaexca 
cneayiomHx aa Heii xpex aaeaa na mee Hca CMa], a yeaHHennaa 

3Be3aa, pacnoaoxennaa naa roaoBoii Hca [22 Mon], naxoanxca Bnyxpn 
BOCxouHOH ayrn npH6aH3HxeabHO na paccxoaHHH 2V2 rpaayca^^^. HaoxHOCxb 
[MneuHoro Hyxn] b 3xom Mecxe HecKonbKO paapexennee. 

Hocae axoro MneHHilH Hyxb npoxoanx uepea Apro. Ilpn axoM ceaepnaa h m 
nepeanaa SBeaaa na naxoaamnxca na mnxax xopMu [m Pup] orpaHHUHBaex 
aanaanyio ayry noaca. Saeaaa xe nocepeanne mnxa [BSC 2948 + 2949], aaxeM 
aue CMexHbie c Heii [3, 1 Pup], apxaa aueaaa b nauane naay6H y xopMana 
[^ Pup] H cpeanaa na xpex na xane [<5 Vel] nouxH xacaioxca axoro xpaa. 
CeBcpnaa asesaa h 3 xpex na ocHOBaHHH MauxH [BSC 3439] orpaHHuHBaex 
BOCxouHyx) ayry, xoraa xax apxaa aueaaa na 6opxy [p Pup] pacnoaaraexca 
Ha 1 rpaayc BHyxpb ox axoro [BOCxouHoro] xpaa, a apxaa SBeaaa noa 
caeayiomHM uthtom na naay6e [A Vel] naxoanxca xoxe na 1 rpaayc aa 
npea&naMH axoro xpaa. lOxnaa na aayx apxHx aaeaa nocepeanne Mauxbi 
0 Pyx] xacaexca axoro xe xpaa, a aue apxne aaeaaH na xpaio xana [y Vel, 

X Car] naxoaaxca npH6aH3HxejibHO na 2 rpaayca BHyxpb ox npeamecxByiomeH 
ayrn^^^. B axoM Mecxe MaeuHHH riyxb coeannaexca c noacoM, npoxoaamuM 
uepea hoxh KenxaBpa. B o6aacxH Apro oh b Bbicmeii cxenenn paapexen; 6oabme 
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Bcero OH ynjioTHacTca b Mccrax okojio hoitob, okojio oCHOBanHa Maarw h 
OKOJio Kpaa KHJia. 

BHUieynoMaHyTHH noac^^'^ o 6 pa 3 yeT, xaK mh yxce CKaaajiH, paaptiB Mexfly 
[paSBHJlKOH y nTHU,M] H MaCTbK), KOTOpyKJ MH GHHCajIH y XepTBCHHHKa. 
HaHHHaa c 3 toh tohkh oh Bicjiroiaer Tpn coHJiCHCHHa xBocra CKopnnoHa 
Sco], HO ocTaBJiHCT Ha 1 rpaayc bhc aanaanoH ayni aagnioio h 3 Tpex 
3Be3fl Ha TyjiOBHme [t Sco]. Saeafla ace na acTBepTOM cohjichchkh [rj Sco] 
.leacHT B CBo 6 oaHOM npocTpaHCTBC Mcayiy o 6 ohmh noacaMH*^^, orCToa or Kaagjoro 
H 3 HHx npH 6 ;iH 3 HTe;ibHO Ha cwHHaxoBoe paccToaHHC, ncMHoro 6 ojibmee 
1 rpaffyca. 

OTCioaa npefliueCTByiomHH noac noBopaHHBacT na boctok no ayre xpyra h 
orpaHHMHBacT nepeaHHH [aanaaHHH] xpaft MjienHoro IlyTH 3Be3aoH na npaaoM 
KOjiene SMcenoCHa [j/ Oph], a saanHii — aBcaaoik na ero nepeaneH roaenn 

Oph]. ripeauiecTByromaa xe 3Be3aa h3 tcx, hto na kohuc toh xe hofh 
[36 Oph], xacacTCa aroro xe xpaa. SarcM, c aanaanoH ayrott rpaHHHHT 3Be3aa 
Ha npaBOM aoxTC SMcenocua (/a Oph], a c boctomhoh — nepeaHaa h3 aeyx 
Ha KOHpe Toil xe pyxH [v Oph]. OTCioaa naer aocTaxoaHO 6oabuioH paapHB 
CO CBo6oaHHM npocrpaHCTBOM, b KOTopoM pacnoaoxcHU ase 3Be3aH na xboctc 
Smch [5, J 7 Ser], caeayromHC nocae 3Be3au na ero kohuc [d Ser]'^^. Bca 
ynoManyxaa aaCTb aroro noaca coBcpuiCHHo paapexena h homth Boaayuina, 3a 
MCKaioacHHeM Mccra, BKaiOMaKiiuero xpn xboctobhx couaencHHa [CKOpnaona]; 
aaecb ona anaaMTcabHO ynaoTnaerca. 

nocae 3Toro paapnaa MaeaHHft nyxb nauHnaerca bhobb or HCTupex aaeaa, 
caeayiomHx aa npaBHM naeaoM SMCCHOCua [66, 67, 68, 70 Oph]. BoCTOHHHii 
xpaii 3Toro noaca orpaHHHHBaer xacaioiuaaca ero apxaa aaeaaa, yeaHHcnno 
CToamaa noa xboctom Opaa Aql], a npoxHBoaexaiayio ayry onpeaeaaer 
SBeaaa, yaaaennaa na HCKoropoe paccroaHHe k ceaepy or naaBaHHHx Hernpex 
[72 Oph]. Oxcroaa ynoManytHH noac craHOBHTCa hc ToabKO paapexennuM, ho 
H CHabHO cyxacTCa b Mecrax, npeaniecTByiomHX xaiOBy nrauH Cyg], rax 
MTO HMcex BHa paapHBa. Oanaxo ocraabnaa nacxb 3xoro noaca, ox aaeaan 
oxoao KaK)Ba h ao aBeaain na rpyan Oxhuh [y Cyg], 6oaee uxHpoxaa h 
aocxaxoHHO naoxnaa. Saeaaa na uiee Oxhuh {q Cyg] pacnoaoxena b cepeaHne 
ynaoxHCHwa. Ox aacaan na rpyan Hcxoxopaa paapexennaa aacxb yxoanx x 
ceaepy ao aacaan na naeae npaaoro xpuaa [d Cyg] h ao asyx CMexHHX 
aBeaa na kohuc npaBoii Hom Cyg]. Oxcxjaa, xax mh cxaaaan, 

HaMHHaexca paapHB, Haymnn ox ynoManyxHX aBcaa Oxhuh ao apxoH aBcaan 
Ha xBOCxe [a Cyg]*^^. 


3. 06 ycxpoHCXBC He6ecHoro rao6yca 

Hxax, MH yxaaaaH Mccxa pacnoaoxenna paaannHHx nacxcH Maennoro 
nyxH. Ho MH xaxxe xoxhm nocxpoHXb npH noMou^H rao6yca HaoOpaxcHHC, 
cooxBCxcxByKJmee ycxanoBacHHHM npeanoaoxcHHaM oxHOCHxeabHO cc^epn hc- 
noaBHXHHx aBcaa, xoxopaa nepcMCmaexca, xax h c([)epH OayxaaiomHx CBCXHa, 
nepBHM aBHxcHHCM Boxpyr noaiocoB paBHoaeHCXBCHHoro xpyra c Bocxoxa na 
aanaa h oaHOBpcMCHHO aBHxexca b npoTHBonoaoxHyxj cxopony Boxpyr noaiocoB 
aoaHaxa h xpyra, npoBcaennoro nepea cepeaHHH aoaHaxaabHHX coaBcaanii. 
nocxpocHHC rao6yca h HaneccHHe coaBcaann nponaBcaeM caeayiomHM o6pa- 
aoM*^*. 
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Ubct rjio6yca mh cae;iaeM goBOJibHO tcmhhm, >ito6iii oh noxoanji na 

UBCT He flHeBHoro, HO HOHHoro He6a, b kotopom nosBJiaioTca SBesaM. Bshb na 
HCM UBS TOHKH, paCnOJIOXCHHHe TOHHO Ha OflHOM aHaMCTpe, MM, HCHOJIbSya 
Hx B KawecTBe hojhocob, onHiueM 6ojibmoH xpyr, kotopmh Bceraa dyaer 
HaxoflHTbca B njiocKOCTH, npoxoflaiKeH aepea cepeaHHH soaHaxajibHMx coaBeaaHii. 
riofl npaMHMH yrjiaMH k aroMy xpyry h uepea ero hojibkh mh npoBO^HM 
apyroH xpyr h, HaaHHaa or oahoh h3 tohck ero cenenHa c nepsHM, aejiHM 
xpyr aepea cepeaHHH aoaHaxajibHHX cosBea^HH na 360 aacTed, naanHCHBaa na 
hom HHCJia rpaaycoB, nacKOJibKO aro OKaacerca bosmoxchhm. riocae aroro CflejiaeM 
H3 Kpenxoro h xopomo coxpanaiomero cboio (JwpMy Marepnajia'^^ aaa xpyra, 
KOTopne o6pa30BHBajiH 6h na noBepxHocrax KBaapanTH h 6buiH 6h Beaae 
xopomo oOtohohm; nycTb MenbmHH h3 hhx xacaerca C(])epH no bcoh CBoeii 
BorayTOH noBepxHoCTH, a apyroH dyaer neMHoro 6oabme. IlocepeaHHe BHnyxjioH 
noBepxHOCTH KajKfloro xpyra BHpexeM [cpegHHe] jihhhh, xoropHe tohho 
paaaeaaT nonojiaM Toamnny arax xpyroB; Hcnoab3ya arn aHHHH xax ophohthph, 
orpexceM oany h 3 noaoBHH Ka^xaoro xpyra'^; npn noMomH HaceHex, caeaanHHX 
na [ocTaBmeiica] noaoBHne nepHMerpa, paageaHM noayoxpyacHOCTb na 180 
Macreft. Koraa aro Oyaer cacaano, naaoxcHM MeHbmHH xpyr xax, htoOh 
noBepxHOCTb ynoManyroro Bnpeaa Bceraa npoxoanaa aepea noaKJCH paBHoaen- 
CTBeHHOro H aoaHaxaabHoro xpyroB, a raxace h nepea tohxh coanaeBopoTOB, 
H, npocBepaHB ero nocepeaHne no aHaMerpy y xohi;ob BHpeaa, npHaaaHM ero 
npH noMoniH mnenbxoB x b3hthm na c^^epe noaiocaM xpyra, npoxoa»mero 
nepea cepeaHHH aoanaxaabHHX coaBeaanii, rax, hto6h oh Mor BpamaxbCH no 
Bceil c4)epHMecxoH noBepxHocxH. 

B xavecxae nocxoannoro nanaaa a^a coaaeaaHH nenoaBHacnux aaeaa 
(nocxoabxy ne 6yaex xopomo, ecan mh BoabMOM xohxh paBHoaencxBHH h 
coaHitecxosHHH na aoanaxe rao6yca, h6o paccxoaHHa HanocHMHX aaeaa ox hhx 
He ocxaioxca nocxoaHHHMH) mh BnOnpaeM caMyx) apxyx) aaeaay, a MMenno 
pacnoaoaceHHyx) bo pxy Ilca*^', h Ha xpyre, npoBeaennoM nepneHaHxyaapno 
aoanaxy nepea ceaenHe, oxMeaaeM b xanecxBe naHaabHoU xohxh aeaenne, 
cooxBexcxByiomee ancay rpaaycoB mapoxH [xoxopoe npnnaxo ujia axoii aBeaaH 
B xaxaaore] ox cpeaHeii aHHHH aoanaxa no HanpaBaeHHX) x loacnoMy ero 
noaiocy. Mh oxMeaaeM xaacayio h3 ocxaabHHx nenoaBHacHHX aBeaa b 
nocaeaoBaxeabHocxH hx aanncH, Bpamaa Boxpyr noaxKOB aoanaxa xpyr c 
paaaeaeHHHM BHpeaoM. ripuaBHraa noBepxHOCXb BHpeaannoH ero cxopoHH x 
xoii xoHxe xpyra, npoxoaamero nepea cepeaHHH aoanaxaabHHx coaBeaaHii, 
xoxopaa oxcxohx ox oxMeneHHoro ceqeHHa Ilea b nanaae oxenexa na xo nncao 
rpaaycoB, na xaxoe paccMaxpHBaeMaa aaeaaa oxcxohx no aanneaHHOH b xaxaaore 
aoaroxe ox Oca^^^, h, npnxoaa x xonxe na Bpamaromenca h paaaeaeHHoii 
exopone [mHpoxHoro xpyra], oxcroamen ox epeanen aHHHH aoanaxa na nncao 
rpaaycoB, cooxBexcxByromee paccxoannio aaeaan no nanpaBaennio x ceaepnoMy 
Han KJxcHOMy noaiocy, mh orMenaeM xaM Meexo aaeaan, Haxaaanaaa aceaxHii 
miH njis HexoxopHX aaeaa xaxoH-nnOyab apyroft BHOpannHii usex copaanepno 
H cooxBexcxBCHHO BeaH^HHc aaeaaH. 

OnepxaHHa xaacaoro h 3 coaBeaaHH mh caeaaeM BoaMoacHO 6oaee npocxHMH, 
coeaHHaa xoabxo oaHHMH aHHHaMH cayacamne a^a hx naoOpaaceHHa ascaan, 
npHneM axH aHHHH ne aoaacHH onenb oxanqaxbca ox u,Bexa Bceii C(])epH, hxoOh, 
c oaHoii exopoHH, He Obiaa yxepana npaxxnnecxaa 4eab oOoaHaneHHH aseaa 
no oOpaayeMHM hmh cJinrypaM, a c apyroii — hxoOh Haaoacenne neexpHx 
4 BexoB He yHHHxoacHao cxoacxBo naoOpaaceHHa c aeiicxBHxeabHOCXbio; axo 
noasoaaex hhm, xoraa mh nanneM nayqaxb [aaeaanoe neOo], aerqe aanoMHHXb, 
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a nOTOM CpaBHHTb OTHOCHTCJIbHHe nCWIOXCHHa 3Be3a, nOarOMy MH aOJiaCHM 
npHBbiKHyTb K HenpHyKpameHHOMy H3o6pa:KeHHK) 3Be3a xaKace h na rjio 6 yce. 

rioMecTHM aarcM [na rjio 6 yce] h pacnojio^eHHe Kpyra MjieMHoro IlyTH b 
COOTBCTCTBHH c cro ncwioxcHHaMH, oycpraHHaMH, crymeHHHMH H paapbiBaMH, 
KaK OHH onHcaHbi Bume. SareM mu npiuia^KHBaeM 6 o;ibmHH h3 KpyroB, KOTopuil 
Bceraa dyaex H3o6paxaxb MepH^HaH, k oSbeMjiromeMy r;io 6 yc MCHbineMy h k 
nojiiocaM, Koxopue b aajibHenmeM dyayx coBna;;axb c no;iiocaMH paBHoaencx- 
BCHHoro Kpyra. 3 xh xohkh acxnxHbi 6 bixb cxmcmchh no flnaMCxpy na 6 ciDibmeM 
MepHAHaHHOM Kpyre onaxb na Koni^ax BupeaanHOH h paa^ejiCHHoil eio cxopoHu, 
Koxopaa o6o3Hanaex nacxb MepHAHana, naxoAsmyioca naA noBepxnocxbio Somah; 
na MCHbineM xce xpyre, npoxoA«meM nepea o 6 e napu noAKx:oB, ohh aoaxchiii 
6 HXb pacnoAOXcenu no AH^Mexpy na KOHi;ax Ayr, oxcxoamnx ox noAiocoB 
aoAHaxa na rpaAycu naicAOHA skahoxhich, a HMenno 23;51; no BupeaaM na 
o 6 eHX cxoponax Kpyra aoa^hu duxb BcxaBAenu MaAenbKHe mnnu, cooxbcxcx- 
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Byiomne oxBepcxHSM AJia noAKKOB 

SaxcM BupeaaHHyio cxopony Menbinero h 3 KpyroB, Koxopaa, Konenno, 
AOAAcna duxb BcerAa xoxcAecxBeHHOii c McpHAHanoM, npoxoAsniHM nepea xomkh 
COAHACBOPOXOB, MH dyACM KAXCAUH pa 3 yCXaHABAHBaXb na xy H 3 XOnCK ACACHHa 
aoAHaKa, Koxopaa 6 yAex oxcxoaxb na cxoabko rpaAycoB ox nanaAa Ilea, na 
CKOAbKO riec B paccMaxpHBaeMoe bpcmh oxcxohx ox xowkh Aexnero coAHACBopoxa; 
xaK, AJia nanaAa uapcxBOBanHH AnxoHHna — na 12 1/3 rpaAycoB b nanpaBAennH, 
npoxHBonoAOxcHOM nocACAOBaxeAbHoexH anaKOB aoAHaKa'^^. MepHAHan mh 
CACAaeM nepneHAHKyAspHHM k naxoAsnieMycA na ocnoBannH ropnaonxy xaK, 
mxo 6 u oh paaACAHAca nonoAaM bhahmoS noBcpxHOCXbio nocACAHcro. Oh xo*e 
MOAcex Bpamaxbca b CBoeft haockocxh, h noaxoMy npn noMomn AeACHHfi 
MepHAHana mh cmoacom noAHHMaxb naA ropnaoHXOM ceBepHuii noAHX na Ayry, 
cooxBexcxByiomyio npcAnoAaracMOMy KAHMaxy'^^. 

He 6yAex HHKaKoro Bpeaa ansi nac, ccah ne OKaaaaocb bo3mo*hhm oxmcxhxb 
Ha c(})epe noAOXcenna paBHOAeHCXBCHHoro Kpyra h xponHKOB. fleiicxBHxeAbHO, 
na paaAeAOHHoii exopone MepHAHanHoro Kpyra xonKa, naxoAaniaaca Me*Ay 
noAiocaMH paBHOAeHCXBCHHoro Kpyra h oxexoamaa ox KaxcAoro na hhx na 
90 rpaAycoB nexBepxH Kpyra, 6yAex aKBHBaAenxHa xowKaM paBHOAencxBeHHoro 
Kpyra, a xomkh, orexoamne ox nee na 23;51 rpaAyca b o6e exopoHH, 6yAyx 
oOAaAaxb CBoiicxBaMH xohck KaxcAoro na xponHKOB, a hmchho ceBepnaa — acx- 
Hero xponHKa, a loxcnaa — auMnero. TaKHM oOpaaoM, nepcABHraa nepBHM 
BpamcHHCM c BoexoKa na aanaA Ka*Ayio na HCCACAyeMHX aaeaA k paaACAeHHOH 
cxopoHC MepHAHaHHoro Kpyra, npH homooih ero ACAenHii mh cmoaccm xaKxce 
onpeACAHXb paccxoaHHe hx ox xponHKOB hah axBaxopa, Kax ccah 6h mh 6uah 
B coexoaHHH onpeACAHXb HX npH noMoniH Kpyra, npoxoAamero nepea noAiocH 
paBHOAeHCXBCHHoro. 

4. O CBOHCXBeHHMx HcnoABHXHMM 3Be3AaM KOH(})HrypauHax 

riocAe xoro kak mh onpeaeAHAH coOcxBCHHHe pacnoAOXcenna nenoABHXCHHX 
3Be3A no coaBcaAHaM, ham ocxaexca paccxaaaxb hx KOH4)HrypaAHax. Ecah 
OCXABHX b B eXOpOHe (j)HKCHpOBaHHHe HX pACnOAOXCCHHa HO OXHOUICHHIO APyr K 
Apyry, nanpHMep, koiaa hckoxophc h3 hhx pacnoAOXcenn no npaMoii hah 
oOpaayiox xpeyroAbHHKH hah hhhc (l)HiypH, xo na McnaiomHxca hx noAOXccHHii 
HCKOxopHC paccMaxpHBaioxca no oxHomcHHio k oahhm xoabko OAyxAaionpiM 
CBCXHAaM, K CoAHu,y H JlyHC HAH K ACACHHaM aoAHAKa; APyrHC ace — no 
OXHOmeHHK) K OAHOH SCMAC; HaKOHCU, [xpeXbH] — no OXHOmeHHK) OAHOBpeMCHHO 
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K ScMjie H 6jiy»yiaiomHM CBCTiuiaM, k CojiHuy h Jlyae hjih k aejiCHHHM 
30flHaKa. 

OojioxeHHH HenoABH^Hbix 3Be3A no OTHomenHio k oskhm tojibko djiyxmaio- 
mHM cBCTHjiaM HJIH K HacTHM ao^HaKa BOo6iiie onpeaejiHK)TCH hjih Koraa aBeaaH 
H luiaHeTH oKasbiBaioTcs na o^hom h tom xe Kpyre, npoxoflameM nepea nojiiocbi 
aonnaxa, hjih na paajiHiHux, o6pa3y9 cbohmh paccrosHHaMH TpeyrojibHHXH, 
KBaapaTM hjih uiecrHyrojibHHKH, x.e. Koraa ohh o6pa3yK)T yrjiu hjih npaMue, 
HJIH xpcTb npHMoro yrjia, hjih 6ojibiQe, hjih MCHbiue^^. B oco6om cmmcjic axo 
dbiBaex, ecjiH xaKoe-HHdyab h3 6jiyxaaioiiiHx cbcxiui moxcx npoiixH noa 
KaKOH-HH6yab HenojIBHXHOH 3Be3flOH, npHiieM nocjieziHHe Haxoaaxca b 
o6pa3yeMOH aoanaxoM npnaMe, BiunoHaioiiieg oxKJioHeHHs no uinpoxe 
ABHxyiuHxcfl CBexHJi*^^. no oxHoniCHHio K naxH 6jiyxAaK>niHM CBCxnjiaM ohh 
onpeaejiHioxca no hx bhahmhm cdjiHxenHaM hjih coeaHHOHnaM, no oxhouichhio 
xe K CojiHity H JlyHe — hx aaxoaaMH, noxpiaxHaMH h BOCxoaaMH. Mu 
HaauBaeM aaxoaoM KOHcJiHrypaiiHio, npn xoxopoH xaxaa-HHdyab aaeaaa 
cxaHOBHXca HCBnaHMOii H3-3a CHanna CBCXHjia, noKpuxHeM, xoraa ona 
noKpuBaexca i^enxpoM oanoro h3 hhx, h BocxoaoM, xoraa ona cxanoBHXca 
bhahmoh, yaajiaacb ox cnaHHa CBCXHJia. 

nojioxcHHa xe HenoaBHXHux aaeaa no oxHomcHHio xojibxo k Scmjic duBaiox 
Mcxupex poaoB, HCKOxopue HaauBaiox hx ochobhumh. 3xo 6yayx Bocxoa, 
npoxoxaeHHC aepea MepHanaH naa ScMjieft, aaxoa h npoxoxaenne nepea 
MepHanan noa ScMaeft***. TaM, rae paBHoaeHCXBCHHMH xpyr npoxoanx nepea 
xoaxy HenocpeacxBCHHO naa roaoBOft, Bce HenoaBHXHue aBcaau Bocxoaax h 
aaxoaax h npn xaxaoM [cyxoMHOM] o6pameHHH oaHH paa npoxoaax nepea 
MepnanaH Haa SeMaeii h oaHH paa noa SeMjiCH, xax xax noawcH 
paBHoacHCTBCHHoro Kpyra xacaioxca ropHaoHxa, h hh oaHH h3 napajiaeabHux 
KpyroB He dyaer hjih Bceraa BHaHMUM, Han HHxoraa HeBHaHMUM. TaM xe, 
rae noaioc oKaauBaexca npaMO Haa roaoBoii, hh oana h3 nenoaBHXHux aaeaa 
He BOCxoaHx H He aaxoaHx; paBHOaeHCXBenHUH xpyr aaHHMaex noaoxenne 
ropHaoHxa, h oano na onpeaeaaeMux hm noayuiapHii 6yaex Bceraa Bpaiuaxbca 
Haa SeMaen, a apyroe noa SeMaeii; xax •ixo bo BpeMH oanoro o6opoxa xaxaoe 
CBexHao asa paaa npoxoanx aepea MepnaHaH, oann [cBexnaa] naa SeMaeft, a 
apyrne noa neii*^^. Opn apyrax naxaonax [paBHoaencxBeHHOro xpyra 
oxHOCHxeabHO ropHaoHxa], aexaniHx Mexay yxaaanHUMH, oann xpyni duBaiox 
HaH Bceraa BnaHMUMH, nan Bceraa neBnaHMUMH, h aBeaau, aaxaioiieHHbie 
Mexay hhmh co cxoponu noaiocoB, ne 6yayx hh Bocxoanxb, hh aaxoaHXb, h 
B xeneHHe xaxaoro o6opoxa ohh nponaBoanx asa npoxoxaenna nepea MepnaHaH: 
xe, xoropue naxoa^xcs b BevHO BHaHMoii o6aacxH, — naa SeMaeii, a 
HaxoaaiiiHeca b BeiiHO neBnanMOH — noa SeMaeii. OcxaabHbie xe 3Be3aH, 
HaxoaamHeCH na 6dabmHX napajiaeabHux xpyrax, h Bocxoaax, h aaxoaax, h 
B xaxaoM o6paiiieHHH 6uBaiox [b MepnaHane] oann paa naa SeMaeii, oann 
paa noa neii. BpeMs axHX o6opoxoB ox oanoro ochobhoix) noaoxenna ao apyrorO 
xaxoro xe BCeraa 6yaex oaHHM h xeM xe; aaa nauiHx nyBCXB oho cocxaBaaex 
BpeMa noanoro o6opoxa. BpeMa xe nepexoaa h3 xaxoro-nndyab ochobhoix) 
noaoxeHHH b npsMO npoxHBonoaoxHoe no anaMexpy MepnanaHHOro xpyra xoxe 
6yaex Bceraa oannM h xeM xe, h6o oho coaepxHX noaoBHny oanoro o6opoxa. 
no oxHomeHHK) xe x ropnaonxy oho 6yaex Bceraa oanHM h xeM xe, xoabxo 
ecaH paBHoaCHCXBeHHbiii xpyr npoxoanx nepea xonxy naa roaoBoii, h6o [b sxom 
caynae] xaxauii nepexoa Bxjuonaex noaoBHny BpeMeHH noanoro o6opoxa, xax 



VI11.4. O ceoucmaeHHbix nenodeuXHbiM aeesdoM KOHtpuzypaxifisix 


271 


KHK Bce napajuie;iH ae;iHTCH nonojiam ne TOjibKO paBHoaeHCXBeHHHM KpyroM, 
HO H ropH30HTOM. flpyrHX *e HaioiOHOB BpeMH npe6uBaHH9 naa a noa 

SeMJieft He 6yaeT oaHnaKOBUM hh aa» Bcex CBeraa BMCcre, hh aaa xa^Kaoro 
B oraeabHOCTH, ecan ToabKO CBCTHao ne OKaxercs na caMOM paBHoaencTBCHHOM 
Kpyre, h6o ToabKO oh oann aeaHTca ropHSOHTOM na paBHue aacTH h na 
HaxaoHHOH c4)epe, Bce ace apyrne xpyrH paccexaiOTCH h na nepaBHHe, h na 
Henoao6HHe aacTH. B cooTBercTBHH c 3thm BpeMs ot Bocxoaa Han aaxoaa ao 
KaKoro-HH6yab npoxoxaeHHa aepea MepHanan 6yaeT aaa Kaxaoro cBCTHaa paBHo 
BpeMeHH OT 3Toro npoxoacaeHHH ao caeayiomero BOCxoaa Han saxoaa BcaeacTBHe 
Toro, HTO MepHaHaH ao^HT Ha paBHbie nacTH orpeaxH napaaaeaeii xax Haa, 
Tax H noa SeMaefi. BpeMH xe or BOCxoaa HaH aaxoaa ao npoxoacaenna nepea 
cooTBeTCTByK)mHH MepHaHaH Ha HaxaoHHoii c(J)epe ne 6yaeT oannaxoaHM [aaa 
Bcex SBesal, paaae roabxo na npaMoii c4)epe, rax xax Toabxo b otom caynae 
Bce OTpeaxH naa SeMaeii oxasuBaxyrcH paBHUMH orpeaxaMH noa Heii. rioaroMy 
Ha npsMOH c4)epe SBeaaH, oanoBpeMeHHO npoxoaHiane nepea MepnanaH, 6yayT 
Bceiaa oaHOBpeMCHHO BocxoaHTb H aaxoaHTb, no xpaHHeii Mepe ecan hx 
nepeMeiaeHHH Boxpyr noaxKOB aoanaxa ne 6yayT aaMCTHHMH*^®. Ha HaxaoHHOii 

189 xe c4)epe aaeaaH, oanoapeMenno npoxoaamHe nepea MepnanaH, ne 6yayT 
oaHOBpeMeHHO HH BocxoaHTb, HH aaxoaHTb, HO 6oaee KJXHue aaeaau 6yayT 
Bceraa noaanee BocxoaHTb h panee aaxoaHTb no cpaBHOHHK) c 6oaee ceaepHUMH. 

KoH(}}Hrypau;HH xe nenoaBHXHUx aaeaa. Ha6aK)aaeMue no oTHomeHHX) x 
SeMae h oaHoapeMenno x naaneraM nan nacraM aoanaxa, Boo6nie onpeaeaaKyrca 
Toxe HaH no cobmocthhm BOCXoaaM, npoxoxaenHHM aepea MepnanaH, nan no 
aaxoaaM BMecre c xaxoft-HH6yab na naaner nan aacreft aoanaxa^ b nacTHOCTH, 
no OTHomeHHK} x Coanuy BbiaeaaK>T noaoxenna caeayion^nx 9 anaoB. 

nepBHii ana xoH(J)HrypauHft npeacTaaaaeT Tax HaabiaaeMbift yTpeHHHii Bocxoa 
BMecTe c CoanueM, xoraa aaeaaa oxaabiBaerca BMecre c CoanueM na boctohhom 
ropnaoHTe. Oaaa ero paanoanaHOCTb Haabiaaerca HeananMaiM noaanHM yrpenHHM 
BOcxoaoM, xoraa aaeaaa, y xoropoft bot-bot HacrynnT nepaaa BHanMOCTb, 
Bocxoanr cedaac xe aa CoanueM; apyraa paanoBnaHocTb HaabiBaerca hcthhhum 
coBMecTHbiM yTpeHHHM BocxoaoM, xoraa aaeaaa naxoanrca na boctohhom 
ropnaoHTe oanoapeMenHO c CoanueM h b tom xe Mecre; erae oana paanoBnaHOCTb 

190 HaaHBaerca BHanMHM yrpenHHM panHHM BocxoaoM, xoraa aneaaa, HanaamaH 
yxoaHTb OT Coanua, npeamecTByer cbohm aocxoaoM Coanuy^ 

BropoH BHa xoH(J)HrypauHH — yrpcHHee npoxoxaenHe nepea MepnanaH — 
6HBaeT, xoraa Coanue naxoanrca na boctohhom ropnaonre, a anesaa na 
MepHanane — naa nan noa SeMaeii. Oana ero paanoBnanocTb onarb nasHBaerca 
HCBHaHMHM yTpcHHHM npoxoxacHHeM Hepea MepnanaH, xoraa aaeaaa npoxoanr 
aepea Mepnanan cefiaac xe nocae BOCxoaa Coanua, apyraa — hcthhhhm 
yrpenHHM npoxoxaenHeM aepea Mepnanan, xoraa aaeaaa npoxoanr nepea 
MepnanaH oanoapeMenno c BOCXoaoM Coanua; erae oana HaauBaercs yrpeHHHM 
paHHHM npoxoxaenneM nepea Mepnanan, xoraa npn npoxoxaennn aaeaaH nepea 
Mepnanan Coanue cennac xe BOCXoanr, n ecan npoxoxaenne 6HBaeT naa 
SeMaeii, to oho 6HBaeT BnanMHM. 

Tpernii Bna xoH4)HrypauHH HaaHBaerca yrpeHHHM aaxoaoM, xoraa Coanue 
naxoanrca na boctohhom ropnaonre, a aaeaaa na aanaanoM. Onarb oana ero 
pasHOBnanocTb nasuBaerca yrpenHHM neBnanMHM noaanHM aaxoaoM, xoraa 
aaesaa aaxoanr nenocpeacTBenno nocae BOCXoaa Coanua, apyraa — yrpenHHM 
ncTHHHUM coBMecTHHM saxoaoM, xoraa oaHOBpeMenno c BOCxoaamnM CoanueM 
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MM saeadoM Kowpudypau/tsix 


3Be3aa 3axoaHT, rperba — yrpeHHHM bhahmhm paHHHM aaxoaoM, Koraa CojiHU,e 
TOT^iac xe BOcxoflHT nocjie aaxofla 3Be3flH*^^. 

HeTBcpTHH BHA KOH4)HrypauHH HaauBaercs nojiyacHHHM bocxoaom, Koma 
npH HaxoxAeHHH CojiHua na MepHAHaHC aBea^a 6yaeT na bocto'ihom ropHaoHTc. 
OflHa paanoBHAHOCTb [aroro nojioxeHHs] onaTb HaauBaeTca ahcbhhm h 
H eBHAHMUM BocxoAOM, Korfla 3Be3Aa B(x:xoAHT npH npoxoxAeHHH CojiHua ^lepea 
McpHAHaH Has SeMjieii, Apyraa xe — ho^ihum h bhahmhm, xoraa aaeasa 
BOCxoflHT npH npoxoxAeHHH CoJIH^a Mcpea MepnAnaH noa SeMJieft. 

IlaTHH BHA KOH(J)Hrypau;HH HaabiBaerca nojiyACHHHM npoxoxAeHHCM qepea 
MepHAHAH, Koraa h aBeaaa, h CoJIH^e OKaauBaioTca oAHoapeMCHHO na 
MepHAHane. H aaecb hmciotcb abc paaHOBiiAHOCTH: ahcbhhx h hcbhahmhx, 
Koraa CojiHue npoxoAHT yepea MepHAHan haa SeMJieii, a aBcaaa bmcctc c hhm 
npOXOAHT MepHAHAH HJIH HAA SeMJICH, HJIH B AHaMerpAAbHO npOTHBOnOJIOXHOM 
nojioxcHHH noA SeMjiefi; a xaKxe abc Howbix, xoraa CojiHue npoxoAHT ^lepea 
MepHAHAH noA SeMjied, na hhx oaha 6yAeT HeBHAHMOH, Koraa aBeaaa h cama 
BMC cre c CojiHueM npoxoAHT nepea mcphahah hoa SeMjieii, Apyraa xe bhahmah, 
Koraa OHA B AHAMerpaAbHO npoTHBonojioxHOM HanpaBJieHHH npoxoAHT nepea 
MepHAHaH HAA SeMaeft. 

IIIecTOH BHA KOHcJjHrypauHH HaauBaercH nojiyAeHHHM aaxoAOM, Koraa npn 
HaxoxAeHHH CoAHua na MepHAHaHC aBeaAa 6yAeT ha aanaAHOM ropnaoHre. 
Oaha paaHOBHAHOCTb 6yAeT onaxb ahcbhoh h HeBHAHMoft, xoraa npH 
npoxoxAeHHH Coahua nepea mcphahah haa ScMACft aBeaaa aaxoAHx; Apyraa 
xe HOHHOH H BHAHMOH, KorAA ABCBAa aaxoAHx npH npoxoxAeHHH CoAHua Mepea 
MepHAHaH noA ScMAcft. 

CcAbMOft BHA KOH4}Hrypau;Hft naauBaexcsi bchcphhm bocxoaom, Koraa npH 
HaxoxAeHHH CoAHua na aanaanoM ropnaonxe aBeaaa 6yAex na bocxohhom. Saecb 
onaxb OAHA paanoBHAHOCXb [axoro noAOxenna] naabiBaexca BcaepHHM noaAHHM 
BHAHMHM BOCXOAOM, KOFAa npH aaxoAC Coahua aBeaAa xoxaac xe boc- 
xoAHx APyraa naauBaexca BcaepHHM oahobpcmchhhm hcxhhhhm aaxoAOM, 
KorAa aBeaAa bocxoahx bmccxc c aaxoAOM CoARua; xpexba naaHBaexca BeaepHHM 
PAHHHM HCBHAHMHM BOCXOAOM, KOXAH HpH BOCXOAC BBCaAbl COAHU,e CeHHAC XC 
aaxoAHX. 

BocbMOH BHA KOH4)HrypauHH naaHBaexca BcaepHHM npoxoxAeHHCM aepea 
MCPHAHAH, KorAa CoAHue naxoAHXca na aanaAHOM ropnaonxe, a aaeaAa ha 
MCpHAHAHe HAA HAH HOA SCMACH. SACCb OnaXb OAHA paaHOBHAHOCXb HAaHBACXCa 
BCaepHHM BHAHMHM n03AHHM npOXOXACHHCM HCpCa MepHAHAH, KOFAa HOCAC 
aaxoAA CoAHua aaeaAa ceflaac xe npoxoAHX aepea mcphahah, Apyraa — 

BCaepHHM HCXHHHHM OAHOBpeMCHHHM npOXOXACHHeM HCpea MCPHAHAH, KOFAa 

OAHOBpcMCHHO CoAHuc aaxoAHx, a ABeaAa npoxoAHx aepea mcphahah, a 
xpexba — BcaepHHM hcbhahmhm pahhhm npoxoxAenneM aepea mcphahah, xorAa 
nocAC npoxoxACHHa aBcaAH aepea mcphahah CoAHu,e ceiiaac xe saxoahx. 

Z^CBaxHH BHA KOH4)HrypauHH HaaHBaexca BcaepHHM aaxoAOM, kopaa SBCSAa 
BMCCXC c CoAHUCM OKAaHBAexca HA aanaAHOM ropnaonxe. Saccb onaxb oaha 
paSHOBHAHOCXb [3X0X0 HOAOXCHHa] HaaHBACXCa BCaepHHM bhahmhm n03AHHM 
aaxoAOM, KOXAA SBCSAa, y Koxopoii hmccx mccxo noCACAnaa bhahmocxb, saxoahx 
ceiiaac xe nocAC Coahua*’^, Apyraa naaHBaexca BcaepnHM hcxhhhhm 
coBMecxHHM sAxoAOM, KoxAH BBCBAa H CoAHuc aaxoAax OAHOBPCMCHHO, xpcxba 
xe HASHBAexca BcaepnHM hcbhahmhm pahhhm aaxoAOM, koxaa SBCSAa, HaaaBmaa 
yxoAHXb ox CoAHu,a, saxoahx nepcA Coahucm. 
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5. 06 OAHOBpeMeHHux BOCxoAax, xyjibMMHauMHx 
M aaxoAax HenoABHXHUx ssesa 

fljia yxaaaHHHX no;ioxeHHH speMena hcthhhmx, r.e. othochmhx k ucHTpy 
CojIHpa, COBMCCTHHX BOCXOflOB, KyjIbMMHaUHH H SaXOflOB MOryT 6hITb 

194 onpeaejieHhi aaMH HCMea^CHHO reoMerpHwecKH, ecaa asBCCTHH no;io»;eHH9 

[paccMaxpMBaeMhix sBesfl] no cosBeaAHsM [na He6ecH0M r;io6yce]. Tomkh xe 
CpeaHCH SOAHaKa, C KOTOPUMH OflHOBpeMen- 

Ho xyAbMHHHpyeT, BocxoAHT H aaxoflHT Kaxaaa 
3Be3Aa, Moryr 6biTb reoMerpHMecKH onpeACJiCHhi 
npn noMomn npHaeaenHUX Bhiiue tcopcm’^^ 

riycTb cnanaAa b cjiynae oAHOBpeMeHHhix ^ 

Ky;ibMHHauHH KpyroM, npoxoA^iUHM nepe3 nojiKKU 
paBHOfleHCTBCHHoro H 30AHaKajibHoro KpyroB, 6yAeT 
ABFA [pnc. 8.1 ], nojiyoKpyxnocTbio paBHOACHcr- 
BCHHoro 6yAeT AEF oko.xo noAioca Z, a aoAHaKa — 

BEA OKO.no noAioca H. Hepea noAiocbi aoAnaxa 
npoBCACM orpeaoK 6oAbmoro Kpyra H0KA, na 
KOTOPOM B TOMKC © Boo6pa3HM HCCnCAyeMyio 
HenoABHxnyio 3Be3Ay. HoAOxenHa bboba no otho- 
uieHHK) K noAyaeHHWM takhm o6pa30M xpy- 
raia'^^ Moryt 6HTb onpeACAenw no nauiHM naSAiOAeHHHM h xataAory. Saxen 
aepea nOAiocfai paBHOAencTBCHHoro Kpyra h 3Be3Ay © npoBOAeM otpeaoK 
Z0MN 6oAbiuoro Kpyra. 

Tenepb oqeBWAHO, mto HaxoAamaaca b © 3Be3Aa KyAbMHHnpyex OAHOBpe- 
MeHHo c xoMKaMH M H N paBHOACHCxBeHHoro Kpyra h aoAHaKa'^*; ho noAoxcHHa 

195 3XHX xoaeK H Ayra 0N H3BecTHbi, mxo BuacHHxca h 3 AaAbHeftiuero paccMoxpeHHH. 
.I^ellCXBHXeAbHO, Ha OCHOBAHHH AOKasaHHOTO B nepBblX KHHXaX 3T0r0 COHHHeHHa, 
ABC Ayra 6oAbmHx KpyroB AH h AN nepeceHCHu AyraMH 6oAbmHX KpyroB 
HA H NZ, H oxHomcHHe cxaniBaionteH yABoennyK) Ayry HA k cxarHBaionteH 
yABOCHnyio AZ CKAaAHBaexca H3 oxHomenHa cxaraBaioiAen yABoennyio Ayry 
HA K cxarHBaioiAed yABoeHHyio A© h oxhoiuchkh cxaniBaioiqeH yABoennyio 
Ayry N© k cxarHBaioiHeH yABOCHByio ZN. Ho KaxAaa h3 Ayr AZ, ZN h 
HK 6yAexo paana aexBepxH OKpyxHOCXH, h no KaxaAory bbcba 6yAyx H3BecxHbi 
AyrH K© uiHpoxbi h KB na ochobc AOAroTU, a nocKOAbKy HaBecxen HamiOH 
30AHaKaAbH0H AHHHH, XO 6yAyX aaAaHHbIMH H Ayra ZH H KA. CABAOBaXCAbHO, 
acHO, axo h3 hckomhx Ayr 6yAyx aaAaHHUMM HA, AZ, A©, HA h NZ, a npH 
MX noMOu^H onpeACAHXca h ocxaiomaaca Ayra N©^^^. 

flanee, nocKOAbKy oxhouichhc cxamBarorAeii yABoennyro Ayry ZH k 
cxarHsaiomeH yABOCHHyio HA cmiaAiiiBaexca h3 oxHomenHa cxarHaaionteH 

196 yABoennyio Ayry Z© k cxarMBaioiuen yABoennyio ©N h oxHomeHHa cxarnBaioiAeH 
yABoennyio Ayry NA k cxamBaioipeH yABoeHHyio AA, na ocHOBaHHH 
HBJioxennoro Bfaiuie H3 hckomhx Ayr HBBecxHH ZH h HA, saxcM Z© h ©N; 
H Ayra AA onpeA&anxca no KB na ochobc Ayr paBHOACHCxacHHoro Kpyra, 
Koxopue BOCXOAHX OAHOBpeMeHHO c AyraMH HamiOHHoro Kpyra b npaMoii ofiepe; 
H, oicAOBaxejibHO, 6yAex H3BecxHOH h ocxaioipaaca NA. AHaAoraaHHM o6pa30M 
no Ayre NA onpeACJiHxca h Ayra MB 30AHaKa'*°. 

EcAH HBBeCXHH OAHOBpCMeHHO KyjIbMHHHpyiOiqHe XOHKh'*' , XO XOHKH paBHO- 
ACHCxaennoro Kpyra h BOAHaKa, OAHoapeMCHHO BOCXoAfflAHC h aaxoAaiime c 
[AaHHOH ] HenoABHXHOH 3Be3AOft, Acnco Moryx 6brrb HaHACHH CACAyioiAHM cnoco6oM. 
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IlycTfa ABrA 6yfleT KpyroM MepHAHana [pac. 8.2], AEr — no.nyoKpyxHo- 
cTbK) paBHoacHCTBCHHoro Kpyra BOKpyr nojiKica Z, a BEA — no.nyoKpyxHocTbK) 
ropH30HTa. riycTb 3Be3aa bocxoaht b tomkc H 
ropH30HTa. Hepe3 tomkh Z, H npoBeacM aeTBeprb 
ZH© 6ojibiuoro Kpyra. IlocKOJibKy onarb sbc ayra 
6ojibmax apyroB, AZ a AE, nepeceaeaH ayraMa 
Z0 a EB, OTHomeHae craraBaiomeit yaBoeanyio 
ayry ZB k craraBarou^ea yaBoeanyio BA cxjia- 
abiBaerca a3 oraomeHaa cxaraBaiomeit yaBoeaayio 
ayry ZH K craraBaromea yaBoeaayio H0 a 
OTaomeaaa craraBaioiaea yaBoeaayio ayry ©E k 
craraBaioiaea yaaoeaayio AE. Ho cpeaa acKOMUx 
Ka*aaa aa ayr ZA, Z0 a EA paaaa aeTBepra 
OKpyxaocra, no bhcotc nojiioca onpeaeanrca a 
ZB, npa ycnoBaa xe coBMecTaocxa KyjibMBaauaa 
aaaayTca Toaxa © paBaoaeacTBcaaoro xpyra a ayra ©H. CaeaoBaxejibao, 6yaeT 
asBecraoa a ocraioipaaca ayra ©E^*^. 

Jinn oaaoBpeMeaabix aaxoaoB aenco coo6pa3aTb, aro ecaa ayry, paBayio 
ayre ©E, OTaoxaxb ox © b aanpaBaeaaa npoxaB nocaeaoBaxeabaocxa aaaxoB — 
nycxb 3X0 6yaex ayra ©K, — xo aaeaaa [H, Bocxoaaipaa oaaoBpeMeaao c 
E] 6yaex aaxoaaxb oaaoBpcMeaao c xoaxoa K paBaoaeacxBeaaoro xpyra, xax 
Kax a B 3X0M cayaae aaxoa coBcpraaexca aa paBHOft BH ayre [ropaaoaxa], a 
aa npaBeaeaaoft (Jiarype ox Mepaaaaaa b aanpaBaeaaa npoxaB nocaeaoBaxeab- 
Hocxa 3HaK0B oxxaaawBaexca yroa, paBBbiii yray Mexay AZ a Z© 
[oxcaaxuBaeMOMy ] b aanpaBaeaaa nocaeaoBaxeabaocxa aaaxoB. 

H aa ocaoBaaaa aoKaaaaaoro Bume aaa xaxaoro xaaMaxa no oaaoBpeMeaao 
BOCxoaamaM a aaxoaamaM xoaxaM paBaoaeHcxBeaaoro xpyra a 3oaaaxa 
onpeaeaaxjxca rpaaycH aoaaaxa, oanoapeMeaBo Bocxoaamae c xoaxoft E 
paBBoaeacxBeBBoro xpyra a 3Be3aoii a oaaoBpeMeaao aaxoaaiaae c xoaxod 
K a 3Be3aofi'*^. M acao, axo oaaoBpeMeaaHe c ueaxpoM Coaaaa BocxoaH, 
xyabMananaa a aaxoaH aenoaBaxaux aaeaa — xax aaabiBaeMbie acxaaabie 
ocaoBaue noaoxeaaa — 6yayx coBepmaxbca b xe caMue BpeMeaa, xoraa 
acxaaaoe noaoxeaae Coaaua 6yaex coBnaaaxb c yxaaaaauMa xoaxaMa aoaaaxa. 


6. O reaaaKaHecxax Bocxoaax a aaxoaax aenoaBaxaux 3Be3a 

Heab3a, oaaaxo, caaxaxb, axo aaaoxeaabia reoMCxpaaecxaii Mexoa aaaaaaa 
oaaoro xojibxo nojioxeaaa 3Be3aw [no ao.«roxe a mapoxe] 6yaex aocxaxoaaHM 
xaxxe a ana onpeaeaeaaa reaaaxaaecxax BocxoaoB a aaxoaoB. fleacxBBxeabao, 
ecaa, aanpaMep, 6yaex aaiiaeBO, c xaxoii xoaxoa aoaaaxa oaaoBpeMeaao 
BOCXoaax 3Be3aa, xo aa ocaoBaaaa axoro aeabaa erae, acno.ab3ya xe xe MexoaH, 
onpeaeaaxb ayry, aa xaxod ao.'ixao croaxb noa ropaaoaxoM Cojiau,e, axo6H 
paccMaxpaBaeMaa aaeaaa cxaaa anepBue BnaaMoa aaa aeBaaBMOa. 3xa ayra 
ae Moxex 6HXb Beaae oaaaaxoBoa ana scex sseaa a Bcex noaoxeana, ao 
oaa B3Meaaexca xax b aaBacaMocxa ox BeaaMaau 3Be3aH, xax a ox ee 
paccxoaaaa no mapoxe ox Coaaaa a ox aaMeaeaaa aaxaoBeaaa aoaaaxa [no 
oxBomeaBK) x ropaaoaxy ]**“*. 

ripeacxaBBM ce6e, axo ABFA 6yaex xpyroM Mepaanana [pac. 8.3], 
AEZr — noayoxpyxaocxbio aoaaaxa, a BEA — noayoxpyxaocxbx) ropaaoaxa 
Boxpyr noaxica H. Slcao, axo ecaa b 3 aaeaa, oaaoBpeMeBao BOCxoaamax c 
xoaxoB E aoaaaxa, 3Be3aa c 6oabmea Beaaaaaoa aaaaex cxaaoBBXbca BaanMoa, 
xoraa Coanite 6yaex aaxoaaxbca noa ScMaea aa paccxoaaaa, aanpaMep, ayra 
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EZ, TO 3Be3aa c MCHbiueH sejiHiMHOH, xoTH 6 h OHa H HaxoflHjiacfa OT Co;iHU,a 
Ha paBHOM no niHpoTe paccTOHHHH, noxBHTca BnepBue, Koraa ConHu,e 6yaeT 
HaxoflHTbca Ha flyre, 6onbiiieH EZ, Tax xax 3(})ieKT ot ee chhhhh 6yfleT 
c;ia6ee. M, fla;iee, a;ia SBcaa oaHHaKOBoii BenHMHHU, ecjiH pacnonoxcHHaa 
6nHxe no mapore k tomkc E [aBesfla] 6yfleT yBaacHa Ha paccToanaH EZ 
[ConHU,a OT ropHSOHTa], to [sBeaaa] naxoasinaacH na 6oabraeM, hcm y [tomkh] 
E, paCCTOBHHH no UIHpOTe nOXBHTCH npH MCHbUieM paCCTOHHHH ConHua. Tax 
xax aaa oanoro h toto xe noaoxCHHH CoaHu,a non SeivtneH chshho CoaHu,a 
Ha caMOM soanaxe [b tohxc E] 6oabme, hcm na 
6onee ot Hero aaabHeM paccToxHHH [no uinpoTe]. 

Hto xe xacaeTCfl asesa oannaxoBOM BejiHMHHH, 

BOCxoaamHX na oawHaxoBbix paccroHHHax no mn- 
poTe, TO MOM 6oabnie 6yaeT aoanax cxjiOHHTbca x 
ropaaoHTy, aeJiaa MeHbuiHM yroa AEZ, tcm na 
6oabmeM paccTOXHHH EZ 6yaeT BnepBue cra- 
HOBHTbCH BHaHMOH 3Be3aa. 

JI,eHCTBHTeabHO, ecaH mh, xax aro caeaano na 
caeayxjmeM pwcyHxe [pHC. 8.41, npoBcacM ao- 
noaHHTeabHO qepea noaioc ropnaoHra h TOHxy Z, 
rae HaxoawTca CoaHu,e, 6oabiuoH xpyr, xoTopuH 
6yaeT, xohchho, nepneHanxyaapHbiM x ropnaoHTy, 
a HMCHHO H0ZK, TO paccToaHHe Coanua noa 
SeMaeft ana rex xe cainHX axeaa 6yaeT Bceraa 
ocTaxaTbca paBHWM Z0, Tax xax npn oaHnaxoBOcrn 
3Toro paccToaHHa 6yayT oanHaxOBbiMH h ayan 
CoaHua Haa noBepxHOCTbfo SemaH. Ecan xe, xax 
Mhi cxaaaaH, ayra 0Z 6yaeT ocTaBaTbca oanoii h 
Toii xe, TO ayra EZ npn noaoxenwH aoanaxa 6aHxe 
X nepnenaHxyaapy b Toaxe Bocxoaa 6yaeT MeHbiue, 
a npH 6oaee naxaoHHHx [noaoxennax aoaHaxa] — 

6oabme. 

CaeaoBaTeabHo, ecaH mh xothm onpeaeaHTb no 
aoanaxy paccToaHHe Coanua noa SeMaeii, to 
Heo6xoaHMH Ha6aioaeHHa a-aa xaxaoH oTaeabHOii 
aBeaaw*®^. A ecaH h HaMepeHHoe nepnenanxyaapHO 
ropHaoHTy paccToanne, xax, nanpHMep, Z0 na 
npHBcaeHHOM aepTexe, ne ocraerca oaHHM h tcm 
aaa oaHHX H Tex xe aaeaa BcaeaCTBHC Toro, mto coaHeanoe cnaHHe He 6yaeT 
TaxHM xe B 6oaee naoTHOM Boaayxe ceBepHHX CTpan, to hhm noHaao6aTca 
Ha6aioaeHHH He Toabxo a-aa oanoro xaHMaTa, ho h ana xaxaoro h3 ocTaabHHx. 

EcaH xe aaa oaHHX h Tex xe aaeaa ayra Z© ocTaeTca toh xe caMoii 
Bcaae, xax moxho caHTaTb sepoaTHHM na ocHOBaHHH Toro, mto npn HaMeneHHH 
xaHMaTa CHanna h Coanaa, h aaeaa Heo6xoaHMO aoaxHH HaMenaTbca 
oaHHaxoBO, TO ana nac 6yayT aocTaTOMHHMH h paccToanna, Ha6aioaeHHHe 
Toabxo B oaHOM xaHMaTe’®^. Bee xe ocTaabHHe moxho 6yaeT HccaeaoBaTb 
reoMerpHaeexH, aaxe ecaH b paaaHMHHX xaHMarax 6yaeT HaMenarbca HaxaoHeHHe 
aoanaxa h no OTHomeHHX) x HeMy 6yaeT npoHcxoaHTb ynoManyToe aanxenne 
c(})epbi HenoaBHXHHX axeaa b nanpaBaeHHH nocaeaoBaTeabHocTH anaxoB. 

fleftcTBHTeabHO, nycTb na yxaaannoM pneynxe [8.4] 6yaeT aano paccToaHHe 
EZ Ha ocHOBaHHH Ha6aK)aeHHH b oanoM xaxoM-HH6yab xaHMaTe. Tenepb, 
nocxoabxy onaTb ase ayra 6oabmHX xpyroB, HB h HZ, nepeceaenbi ayraMH 
B© H ZA, OTHomeHHe CTarHBaiomeH aBOHHyx) ayry AB x CTaniBaiomeH aBOHHyio 
ayry BH cxaaabiBacTca h 3 OTiionteHHa crarHBaiomeH aBOHHyio ayry AE x 




xe a^na Bcex xaHMaTOB h 



276 


VI11.6. O demaKuwcKux eocxodax u saxodax HenodeuXHbtx aeesd 


CTarHBaiomeH flBOHHyio ayry EZ h oTHomeHHa craniBaiomeH aBonnyio ayry 
Z© K CTarHBaiomeH aBOHnyio ayry ©H. 

Ho H3 paccMarpHBaeMux ayr BH h ©H Ka}Kaaa 6yaeT paBHa acTBepTH 
OKpyxHocTH. M Tax KaK TOMKa E [aoaHaKa], oaHoapeMCHHO c KOxopoH BOCxoaaT 
3Be3aa, H3BecTHa, to 6yaeT Taxxe 3aaaHHOH h KyabMHHHpyromaa Toaxa A 
MepnaHaHa, onpeaeaacMaa no Teopnn BpcMCH Bocxoaa. Bc/ieacTBHe aroro 6yaeT 202 
H 3 BecTHOH ayra AE, a no Ha6jiioaeHHaM — h EZ; 6yaeT Taxxe H3BecTHOH h 
ayra AH, onpeaeaacMaa no paccroaHHio tohkh A or paBHoaeRCTBennoro xpyra 
npH noMOipH Ta6aHu;H CKJioneHHH, h no paccroaHHio paBHoaeRCTBCHHoro xpyra 
or TOHKH 3eHHTa no TOMy *e MepnanaHy, Koropoe 6yaeT paano bhcotc nojiioca. 
CaeaoBarejibHO, 6yaeT H3BecTHOH h ocraioiaaaca ayra Z©**^. 

Tax xax ara ayra 6yaeT Ha^ena h ocraerca Beaae oannaKOBOH, to mh 
npH noMomH Tex *e caiaux paccyxcaeHHH onpeaejiHM aepea nee nojiyaaiomHeca 
npH apyrnx HaKaonax BeanaHHU EZ. JI,eHCTBHTeabHO, OTHOmeHHe CTarnaaiomeH 
yaBoeHHyio ayry HB k craniBaioiaeH yaaoenHyio AB cxaaaHBaerca h 3 
OTHOiiieHHa CTarHBaiomeH yaBoennyio ayry H© k CTarHBaiomeH yaBoeHHyio 
Z© H OTHomeHHH CTarHBaiomeH yaBoennyio ZE k CTarnaaiomeH yaBoeHHyio 
EA. M 3 paccMarpHBaeMbix ayr mh Z© npeanoaaraeM renepb H3BecTHOH, a 
Toaxa E, oaHoapeMenno c KoropoH aocxoanr aaeaaa b paccMarpnaaeMOM 
KJiHMaTe, aana coraacHO noxaaaHHOMy Buuie. Tohho rax xe 6yayT aaHH ayrn 
EA H BA, H, caeaoBareabHO, 6yaeT HaaecrHo^ h ocraromaaca ayra EZ aoanaxa***. 

Tot *e caMHH cnoco 6 mh moxom npHMCHHTb h aJia reanaxHHecxHX aaxoaoB, 
ecaH Toabxo naaepTHM na raxoM xe pncyHxe c apyroft cropoHH noaoxenne 
aoaaaxa coraacHO ero naxaony, rax aro ayry ropnaoHra mh renepb 
npeanoaaraeM aanaanoft. Mrax, aTo 6 H ne onycxarb coaepmeHHO aroft reMH, 

MH canraeM, aro cxaaaHHOro 6 yaeT Bnoane aocraroaHo aaa noayaeHHa BHBoaoB 
H B 3T0ft TeopHH, fleftcTBHTeabHO, noayaacMHe h 3 raxoro poaa npeacxaaaHHft 
BHBOaH, BOo 6 me roBopa, neHaaexHH ne Toabxo BCaeacTBHe oaenb 6 oabmHx 
paaanaHH b xaHMarax h naxaoHeHHax aoanaxa, ho raxxe h BCaeacTBHe caMoro 
MHOxecTBa 3Be3a; h, xpoMe roro, h caMH Ha 6 aK}aeHHa noaBaennii 3Be3a oaeHb 
TpyaHH H HeacHH BcaeacTBHe paaanaHa Ha 6 aioaaTeaeii h cocroaHHa Boaayxa 
B Mecrax Ha 6 aK)aeHHa, aro Moxer caeaarb HeoannaxoBHMH h neHaaexHHMH 
BpeMOHa nepBOH BHaHMocrn, xax a can xopoiuo yanaa na onnre no paaananaM, 
noayaaeMHM b raxoro poaa Ha 6 aioaeHHax. 

KpoMe Toro, Bcaeacrane nepeMemenna cciiepn nenoaBHXHHX aaeaa neabaa 
ayMarb, aTo6H Bceraa aaxe b oanoM h tom xe xaHMare ocraBaancb 
nocToaHHHMH re xe caMHe oaHOBpeMeHHHe BocxoaH, xyabMHHauHH h aaxoaH, 
aro H B HacToamee BpeMa, BHancaeHHHe npH noMomH rex xe caMHx ancaoBHX 204 
aaHHHx H aeprexen**^. IloaTOMy mh orxaaaaHCb or HeHyxHOH rparn BpeMeHH, 
yaoBaexBopaacb aaa HacToamero BpeMenn Toabxo npH6aHxeHHHMH [aaHHHMH 
o Bocxoaax H aaxoaax aBeaa], nocxoabxy Bce 3to b xaxaoM cayaae moxho 
noayaHTb nan no caMHM aaiiHcaM Haimix npeamecTBeHHHxoB^^, nan Henocpea- 
CTBeHHO no noaoxeHHKJ aBeaa na rao6yce. flaxe yxaaaHHa Ha cocroaHHe 
Boaayxa, noayaaeMHe na [Ha6aioaeHHH ] raxHx BOCxoaoB h aaxoaoB (ecaH 
npHnHCHBaxb npnaHHy paaanaHH [b noroae] hmchho 3thm o6cToaTeabCTBaM, 
a He MecraM [CoaHua] b aoanaxe), xax mh noarn Bceraa BnaHM, He aBaarorca 
HH npaBHabHHMH, HH HeH3MeHHHMH, Tax xax 3Ta npnaHHa aeiicTByeT aniub 
caMHM o6iaHM o6pa30M H He aaBHCHT OT ToaHoro BpeMeHH caMHx nepBHx 
BocxoaoB HaH aaxoaoB aBeaa, a cxopee or noaoxeHHH OTHOcnreabHO CoaHU,a, 
BHpaxeHHHX xax HHrepBaaH b xpyranx ancaax, h aacrnaHO or pasanaHii b 
noaoxeHHax no oTHomeHHK) x Jlyne^’^ 
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Kuma IX 


1. O nocjieflOBaTejibHOCTH pacnojioxeHMA c$ep Cojinua, 

JlyHM H HATH njiaHCT 

MbI H3JI0XHJIH npH6;iH3HTejIbHO BCC, ATO MOXCHO B OCHOBHHX ACpraX CKa3aTb 
OTHOCHTBJIbHO HCnOflBHJKHHX 3Be3fl Ha (XHOBaHHH flOCTHrHyTHX flO CHX HOP 
ycnexoB b noHHMaHHH CBsaaHHUX c hhmh abjickhk. Tax xax ajia hojihotu 

COAHHCHHA HaM OCTaCTCA 611(6 T60pHA HATH IUiaH6T, MU BO H366XaHH6 
nOBTOp6HHH H3JIOXHM 66 CHaAajia HaCKOJIbKO B03M0*H0 B o6m6M BHa6, 3 HOTOM 
npHC06aHHHM BUBOAU ftAA KaXflOH H3 lUiaHCT B OTfleJIbHOCTH. 

np6^6 BC6ro Hy*Ho cxaaaxb o noai6aoBaTe/[bHOCTH, b xoropoft pacno/ro- 
X6HU HX c4}6pu. Mu BMZIHM COr;iaCH6 nOATH BC6X n6pBOCT6n6HHUX MaT6MaTHKOB 
B TOM, MTO BC6 3TH c<J)6pu pacHOJiaraiOTCA Kax 6u Boxpyr nojirocoB HaxjioHHoro 
xpyra h^h xpyra, npoxoaxmoro A6p63 copoflHHU 3HaxoB aoflHaxa; ato bc6 ohh 
6jIHX6 X 36MJI6, A6M C(|}6pa HOHOflBHXHUX 3B63A, H flajlblDO OT H66, A6M 

jiyHHaA c(i}6pa; ato tph c(^6pu, a hmohho caMaA 6o;ibmaA c(i}6pa CaTypna, 
3aT6M 6 oji 66 6jiH3xaA K 36 m;i6 h BTopaA no Be;iHAHH6 c(i)epa lOnHTepa h, 
HaxoH6U, HaxoflAmaACA noa H6ft c<t)epa Mapca, ab;iak)tca 6o;iee aaJioxHMH ot 
207 36MJIH, A6M ocraribHUo c4)epu, BXJiioAaA H [c(|)epy] Co^rnaa. ^to x 6 xacaercA 
c 4)6P B6H6PU H MopxypHA, XOTOpU6 6oA66 apeBHHe MaXeMaTHXH nOMOraajIH 
noa COJIH6AHOH, TO H6XOTopu6 H3 60366 no3aHHX noMeraaMT HX Buni6 CoiAHua* 
Ha TOM OCHOBaHHH, ATO nOai6aH66 HHXOraa H6 3aTMeBa30Cb HHXaXO^ H3 njiaH6T, 
HaM, oanaxo, oro paccyxaoHHO xaxercA HeocHOBaxeabHUM, nocxo3bxy 
B03M0XH0, ATO HeX0T0pU6 CB6TH3a MOTyT BOo6rae HaXOaHTbCA H6 B OAOCXOCTH, 
npOXOaAmOik A6P63 C03HU6 H M6CTO HamOTO Ha63IOaeHHA, a B XaXOH-HH6yab 
apyroft. Bc36acTBH6 3Toro OHH H6 6yayT xaaaTbCA HaM 3aropaxHBaion(HMH ero, 
noao6HO TOMy xax [aanacryio ] He npoHCxoanx aaTMennii b CHHoaHAecxHx 
o6pan(eHHAX Jlynu, xoiaa nocueanAA npoxoanr noa CojiHu,eM^. 

Hocxoabxy mu hhxohm o6pa30M ne MoxeM yfiTH ot othx coo6paxeHHH, 
Tax xax HH oano h3 3thx cbothh He aaer aaMexHoro napaaraxca, na ocHOBanHH 
XOTOporO T03bX0 H M03KH0 OnpeaeHATb paCCTOAHHA, TO HaH6o3ee BepOATHUM 
HaM xaxeTCA nopaaox, ycraHOBHeHHUH 6o3ee apeBHHMH [acxpoHOMaMH ]. B hom 
HaxoaAineecA b cepeanne CcwiHne 6o3ee ecrecTBenHO paaaeaAer rnianeTU, 
Morymne naxoanTbCA [no aonrore] na 3io6ux or Hero paccroAHHAX, h to, ftiA 
xoTopux 3TO He HMeeT MecTa, ho xoTopue Bceraa aBHxyTCA oxo3o nero; npn 
3T0M, xoHeAHO, B ncpHroAX He noAyAaercA Taxoro paccTOAHHA, xoTopoe Mor^o 
6u npoH3BecTH xaxoH-HH6yab aaMeiHUH napajuiaxc^. 
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IX. 2. 06 usjioxeHuu iunomes omnocumejibHO rviaHem 


2. 06 MsjioxeHHH runores OTHOCMTejibHO njianer 

Bot TITO MOXHO CKaaaTb o pacnojioxcHHH atiep. TaK KaK mh nocraBHJiH 
ce6e u,e;ib o6bacHHTb njisi narn luianeT Bce Ha6jiioaaeMHe y hhx HcpaBCHCTBa, 
KaK fljia JlyHH h Co;iHu;a, npa noMoipH KpyroBHX paBHOMepaux nBHxeHHH, 
KOTopHc no npHpoae cbohctbchhh 6o)KecTBeHHOMy, MyxaoMy 6ecnopaflKa h 
HepaBHOMepnocTH, to xotk h aieayer bucoko uenHTb OKonnaTejibHoe a 
npaBHjibHoe floCTaxenne 3Toro kbk HCTHHnyio uejib MaTCMaTHnecKOH TeopnH b 
4)hjioco4)hh^, ho Bce-TaKH ara aaflana npeflcraBJiHCT oneHb 6o;ibmHe TpyflHOCTH 
H KaK cjieayeT eme ne 6buia peuicHa hhkom h3 npeamecTByiomHX^. 
fleitCTBHTCJIbHO, HTO KaCaOTCK HCCJieaOBaHHH nepHOAHHeCKHX flBHXeHHH KaXAOrO 
03 cbcth;!, to npH conocraBJieHHH Ha6jiiOAeHHH Maneiimas BoaMoxaas oiiiH6Ka 
Ha6;iK)flaTe;i0 b flaabHeitmcM moxct npHBecTH k aaMernoH pa3HHu,e oncHb 
6hctpo, ecJiH 3TH Ha6jiioaeHHa oxBaTUBaioT He6o;ibmoH npoMcxyTOK BpeMOHH, 
HjiH 6ojiee McajiCHHO, ccjih stot npoMcxyTOK 6ojibiiie. Bpeias xe, a;iH KOToporo 
MU HMeeM aanHCH luiaHerHUx Ha6;iiOAeHHM, oihiukom kopotko A-ns noApo6HUX 
Teopaii a aeJiaeT HeaaAexHUM npeacKaaaHaa A-na aHaaaTenbHO 6ojibmero 
npoMcxyTKa BpeMena^. Hto xe Kacaerca acCACAOBaHaa HepaBHOMepaux 
ABaxeHaii, to HCMajiuM npenaTCTBacM HBJiaerca to o6cToaTeAbCTBO, hto A-aa 
KaxAOii luiaHCTu Ha6A!OAa!OTca abh aepaBCHCTBa, a o6a oaa HeoAaHaxoBu kak 
no BeAaaaHe, Tax a no BpeueHaM B03BpanteHaa; oaho aa aax Ha6AioAaeTca 
no OTHomeHaio k CoAHuy, Apyroe xe — k paaAaaHUM aacraM aoAaaxa; a 
o6a OH0 aacTOAbKO CMemaau APyr c ApyroM, hto oaeab TpyAao paaAaaaTb, 
ard hmchho OTaocaTca k KaxoMy^. 

JlaAee, ApeBaae Ha6AiOAeHHa aanacaau aeAOCTaToaao AOCTOBepao a ae Tax 
yx noApodao. Te h3 hhx, xoropue a^iot AOcraToaao aenpepuBaue paAH, 
coAcpxaT TOAbKO CToaHHH 0 reAHaKHaecKHC BOCXOAU a aaxoAH. Oahako HaxaKaa 
03 3thx ocodeaHocrea ae moxct duTb onpeACAeaa AOCTaToaao aaAexao, ado 
CToaaaa ae MoryT AaTb Toaaoe Bpeua, Tax xax aa mhoto ahoh ao a nocAe 
CToaaaa aaMeaeaHe Mecra [nAaaeru] craaoBHTca aeomyTHMUM. ^to xe 
Kacaerca reAaaKHaecKHx bocxoaob a aaxoAOB, to AAa aadAMAareAea nepBOii a 
nocAeAaea bhahmocth OAHoapeMeimo c hhmh ae toahko acaeaaioT ax Mecra, 
HO Moxao TAKxe omadHTbca a OTaocHTeAbao BpeMeaa aa-aa paaAaaaa b noroAe 
a B [ocrpore] apeaaa aadAMAareAea. Boodipe roBopa, aadAiOAeana [luiaaer], 
npoHaBCAeaHue aas aoboabho doAbmax paccToanaa or Kaxoa-aadyAb ae- 
noABHXHoa 3Be3AU, ecAH oaa ae CAOAaau bo bcom TiqaTeAbHO a co aaaHaeM 
ACAa, AaiOT c TpyAOM BuaacAaeMoe a noABepxeaaoe CAyaaaaocTaM aHaaeHae 
aaMcpaeMoft BeAHnaHU*. 3to npoacxoAHT ae toabko noTOMy, mto npoBOAHMue 
aepea aadAiOAaeMue CBeraAa [aBeaAy a nAaaery] Aaaaa ae Bceraa odpaayiOT 
npaMue yrAU c xpyroM, npoxoAsotHM aepea cepeAaau aoAaaxaAbHux coaBeaAHii, 
ho MoryT odpaaoBUBATb yrAU Aiodoa BeAHaanu (oTxyAa, ecrecTBeHHO, 
BCACACTBae paaaoodpaaaa aaKAOHeaHa aoAaaxa [oraocHTeAbHO ropaaoHra ] 
npoHcrexaioT doAbmae KOAedaaaa b onpeACAeana paccroaHaa no AOArore a 
mapore), ho a no toh npaaaae, mto paccToaaaa [MexAy aBeaAoa h nAaneToa] 
y ropaaoHTa npeAcraBAaiOTca rAaaaM doAbmaMa, a b MepHAHaae — MeabmaMa^. 
BcAeAcreae aroro, xoaenao, bobmoxho, hto aaMepeaHue paccToanaa dyAyx 
HHorAa doAbmaMH, aaorAa xe MeabiuaMH rex, Koropue HMeiOT Mecro b 
AeaCTBHTeAbHOCTH. 

riooTOMy a noAaraio, aro raimapx BUxaaaA ceda aaadoAee AiodaipaM 
HCTHHy, nocKOAbxy xax na ocHOBaaaH Bcero aaAOxeHHoro, rax a CAaBHUM 
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o 6 pa 30 M noTOMy, qro, y Hero He 6 buio 6 o;iee paHHHX raKHX xe tomhux 
H a 6 jiioAeHHH, KaKHe oh caM ocTasHji ojisi nac, oh saHaaca tojibko Hccaeao- 
BaHHHMH ranoTea oTHOCHtejibHO CoiiHua H JlyHH H noKasa;! (rax tomho], Kax 
TOJIbXO 6 bLaO B 03 M 0 XH 0 , MTO OHH BCeuejIO oSbHCHHKJTCB opH HOMOIPH xpyrOBhIX 

paBHOMepHux flBHxeHHH. OxHOCHTeabHO xe nsTH luianeT, xax moxho BHaerb 
H3 aomeaiuHx ao nac ero npoHSBeneHHH, oh aaxe ne noaoxHa nanajia 
pa3pa6oTxe hx reopHH, ho roabxo co6paa hx Ha6aK)aeHHH, pacnoaoxHB b 
yao&HOM [npaxTHMecxoro 1 HcnoabaoBaHHa BHae, h noxaaaa npa hx homoiph, 
qro Ha6aioaaBmHeca sBaenna He cooTBercxBOBaaH ToraaiuHHM MaxeMaxHqecxHM 
rHnoTeaaM*®. Oh, no-BnaHMOMy, cqHxaa, qxo eipe He b cocxohhhh xax caeayex 
o6b9CHHXb HX aBHxeHHH, xax xax xaxaaa h 3 naanex HMeaa asa nepaBeHCXBa, 
H y xaxaoH H3 HHx noayqaaHCb HeoaHHaxoBue nonsixHHe aBHxeHHa xaxoH-xo 
BeaHqHHw, b xo BpeMsi xax apyrne MaxeinaxHXH aoxaauBaaH reoMexpnqecxH, 
qxo Bce 3X0 npoHCXoanx b cnay xoabxo oanoro h Bceraa HeHaMennoro 
nepaBeHCXBa h nonaxHOro aBHxeHHa. Oanaxo moxho 6hiao xaacxbca SescoM, 
qxo 3xoro neabaa o6bacHHXb hh npn homoiuh axcuenxpnqecxHX xpyroB, hh b 
CHay roMOueHxpnqecxHx c aoanaxoM xpyroB, necymnx anHUHxahi, hh npn 
nOMOiHH xoro h apyroro oaHoapcMCHHo (qxo aoanaxaabHoe HepaseHCXBO HMeex 
xaKyK)-xo BeanqHHy, a HepaBencxBO no oxHOUieHHio x Coanuy xaxyio-xo). A 
Beab noqxH xoabxo na 3xo onnpaaHCb xe, xxo xoxean onpeaeaaxb xpyroBwe h 
paBHOMepHhie aBHxenna npn noMOipn xax naabiBaeMbix BeqHbix xa6aHu;^^; npn 
CBOHX omH6Kax h oxcyxcxBHH aoxasaxeabCXB oahh h3 hhx cobcom ne aocxHran 
CBoefi u,eaH, a apyrne aocxHran aniub oxqacxH. 

Oh xaxxe cqnxaa, qxo qeaoBexy, aocxHrmcMy xaxoA cxenenn xoqnocxH h 
aio6BH X HcxHHe npn oomoiuh Bcex MaxeMaxHqecxHx nayx, ne caeayex 
ocxanaBaHBaxbCH na axoft cxynenn, xax axo aeaarox apyrne, ne 3a6oxHiaHecH 
[o coBepmcHCXBe ]. XeaaiomHft y6eaHXb caMoro ce6H h apyrnx HHxepecyroraHXca 
Heo6xoaHMO aoaxeH 6ua onpeaeanxb BeaHqnny h nepnoau xaxaoro h 3 
HepaaeHCXB npn noMomn oqeBHaHux h coraacHux apyr c apyroM Ha6aioaeHHii, 
a 3axeM, coeaHHHB hx chobh BMecxe, onpeaeanxb noaoxenne h nocaeaoBaxeab- 
Hocxb xpyroB, npn noMontn xoxopbix ohh noayqaioxca, h hbhxh xaxoii xapaxxep 
HX aBHxeHHH, qxo6bi, HaxoHep, MOXHO 6biao noqxH ueaHxoM coraacoBaxb 
siBaeHHsi c xapaxxepHbiMH oco6eHHOCXHMH ninoxea 3 xhx xpyroB. 3xo, xax a 
noaaraio, noxasaaocb xpyanHM h eMy caMOMy. 

Si cxaaaa axo He aaa xoro, qxo6bi noxBaanxbca [co6cxBeHHUMH aocxn- 
xeHHaMH], Ho xoraa mu rae-HH6yab no caMOMy cyrqecxBy aeaa BUHyxaenu 
noabaoBaxbca npn aoxaaaxeabcxBax qeM-HH6yab, He Bnoane oxBeqaiomnM 
HCXHHe, xax, nanpHMep, xoraa mu npn aoxasaxeabCXBax HcnoabayeM npocxue 
xpym, onHCUBaeMue aBHxcHHeM naanex na hx ccjiepax, [npeanoaaraa ] aaa 
6oabmero yao6cxBa, qxo ohh pacnoaoxenu b oanoft naocxocxH c xpyroM, 

12 

npoxoaamHM qepea cepeannu anaxoB aoanaxa , nan xoraa mh aeaaeM 
xaKHe-HH6yab npeanoaoxeHna, ne ncxoaa npocxo h 3 Ha6aK)aaeMux aannux, a 
noabayacb noHaxnaMH, noayqeHHUMH h3 nocxoannux npo6 h npnaaxH- 
BaHHii'^, Han xoraa mu coraamaeMca aonycxHXb, qxo ne bo Bcex cayqaax 
xapaxxep aBHxenna nan HaxaoHa xpyroB ocxaexca oannM n xeM xe h 
HenaMCHHUM''*, mh anaeM, axo HcnoabsoBanHe qero-aH6o noao6Horo He 
noBpeanx hh b qeM nocxaBaeHHoik i^ean, ecan ox axoro He noayqaexca aaMCXHOH 
oiuh6kh. Mu anaeM, qxo caeaanHue 6e3 aoxa3axeabcxBa npeanoaoxeHna b 
cayqae hx noanoro coraacna c aBaennaMH ne Moryx 6HXb Ha^eHU 6e3 
xaxoro-HH6yab [cJiyHaaMeHxaabHoro ] Mexoaa nan cooiSpaxeRna, aaxe ecan 
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IX. 3. O nepuoduHecKux eosepau^ewinx numu nmHem 


TpyflHO H3JioxHTb cnoco6 Hx onpefleiieHHs. Boo6me npHTOna fljia nepBHX HaMan 
HjiH COBCCM He MoxcT 6HTb H3;io3KeHa no cyu^ecTBy, hjih xe H3JiaraeTca c 
6o;ibmHMH TpyflHOcraMH. Mh 3HaeM, mto BnaoH3MeHeHHa rHnoTe3, CBa3aHHHX 
c KpyraMH [rnianeT], ne Moryr noKa3aTbC9 KOMy-HH6yab ysHBHTejibHHMH h 
npoTHBopenamHMH pa3yMy, ecjiH o6paTHTb BHHMaHHe na pa3Hoo6pa3He HBjieHH^ 
mil paajiHHHhix CBCTHji. IlocKOJibKy KpyroBoe paBHOMepnoe SBHxeHHe acnojib- 
3yeTC9 a;i9 [o6b9CHeHH9 flBHXeHHH] BCCX [ttaaHCT ] 6e3 HCKJIIOHeHHa, OTflejIbHHe 213 
9BJieHH9 OKaauBaioTCB CB93aHHbiMH c npHHL(HnoM, 6o;iee 4>yH;iaMeHTanbHUM h 
6ojiee lUHpoKO hphjioxhmum, mcm noAo6He ninoTea. 

oTaeabHHx flOKaaaTejibCTB mh HcnoabaoBajiH HaH6ojiee naflexHHe 
Ha6jiiofleHH9, a hmchho OTHOcanxHeca k coeaHHeHHSM hjih HaH6ojibmHM 
c6jiHxeHH9M CBCTHJI flpyr c apyroM hjih c JlynoH, nojiyneHHHC rjiaBHUM o6pa30M 
HHCrpyMeHTajibHO npn noMoian acTpoJi96HH. Flpn 3tom jiyn apcHHs [Ha6jiioaa- 
TCJia ] Kax 6h HanpaBjiseTCs npn noMOiHH pacnojioxcHHHX no anaMerpy 
OTBcpcTHH, H paBHUc paccTOHHHH Bccraa cooTBCTCTByiOT paBHUM ayraM, a 
nojioxcHHC xaxaoH naaneTU no aojiroTC h lUHpore OTHOCHTCJibHO Boanaxa 
MOXHO TOHHO OnpCaCaHTb BpaiHCHHeM OTHOCHTCJibHO Ha6aiOaaeMHX CBCTHJI 

H3o6paxaiou;ero aoanaK xpyra acTpojiH6HH, a lunpory — npn homoihh 
OTB cpcTHii, pacnojioxcHHUx aHaMCTpajibHO Ha xpyrax'^, npoxoasianx nepea 
noaiocH aoaHaxa. 


3. O nepHoaHHCCKHx BOSBpaiacHMflx hath naaHCT 

Ilocae 3 THX npeaBapHTcabHHx saMcnaHHii mu npHBcacM cnanajia mu Kaxaoft 
H 3 nsTH luiaHCT HaHMCHbmHft nepHoa, aa KOTopuft ona coBcpiuacT npH 6 aHxeHHoe 
BoanpaiacHHC no o 6 eHM anoMajiHSM corjiacHo TOMy, hto BUHHcana rnnnapx*^. 

3th nepHoau HcnpaBaaroTca HaMH nocae conocraBacHHa hx [t.c. luiaHcr] 
no3HUHfi [paaaeacHHHx 6oabniHM npoMcxyTKOM bpcmchh], hto craao bo3mox- 
HHM nocae Toro, Kax mh onpeaeaHJiH hx aHOMaann. 3 to 6yaeT odbacneno b 
CBOCM MCCTC, OaHaxO MH npCaBapHTCabHO npHBOaHM HX [3TH nCpHOaU ] 3aCCb, 214 
mto6u HMCTb oTaeabHHC cpcaHHc aBHxcHHH HO aoaroTc H aHOMaaHH, 
npeacraBaCHHue b Bnae, yao6HOM aaa BHHHcacHHa anoMaann. B aencreHTcab- 
HOCTH HC aoaxHO 6HTb aaMCTHo^ pa3HHuH B BUHHcacHHax, aaxc ecan 
HcnoabaoBaTb onpeaeacHHue 6oaee rpy6o cpeanHC aBHxcHHa^^. CaeaycT hmctb 
B BHay, HTO Boo6iae aBHXCHHC no aoaroTC onpeaeaaerca nepcMcracHHCM u,eHTpa 
dnHUHxaa no axcucHTpHaecxoMy xpyry, a no anoMaann — nepcMcmcHHCM 
CBCTHaa no anHUHxay. 

HTax, MH HaxoaHM, HTO 57 aHOMaaHCTHMccxHX nepHoaoB CaTypna 
pacnpeaeaaxiTca na 59 Hamnx cojihchhux roaoB, a hmchho HaaHHaxiiaHxca h 
xoHMaxiiaHxca y tcx xe caMux TpomwecxHX nan paBHoaencTBCHHUx tohcx. K 
3T0My npoMcxyTxy caeayer eiae npH6aBHTb npH6aH3HTeabHO 11/2I/4 a^Hb; 
yxaaaHHoe BpcMa oxBaTUBaer 2 noamax o6paiqeHHa [no aoarore] CBcrnaa c 
ao6aBaeHHeM 1^31/20 rpaayca. flcHCTBHTcabHO, aaa Tpex cbctiui, nocroaHHO 
o6roHaeMux CoaHu,eM**, b tchchhc xaxaoro nepnoaa BoaBpaiacHHa CoaHu,e 
aeaaCT Bceraa croabxo noanux o6opoTOB, cxoabxo cocraBaaxiT bmcctc BaaTue 
HHCaa o6paiaeHHH CBCriiaa no aoarore h BoaapamCHHH anoMajiHii. flaa lOnarepa 
MU HaxoaHM, HTO 65 aHOMaaHCTHHCcxHX nepHoaoB pacnpeaeaaioTca na 71 
coaHCHHHH roa, onpeaeacHHUH noao6HHM o6pa30M c HcaocraTxoM npn- 
6aH3HTeabHO 41/2^^3^15 ana, nan Ha 6 o6opoTOB CBCrnaa or oanoft Tponnaecxon 
TOHXH X TOH xc caMoit c HcaocTaTxoM 4i/^l/3 rpaayca. SarcM 37 ano- 
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MajiHCTHHCCKHx nepHOflOB Mapca mh HaxoflHM pacnpeaejieHHHMH na 79 naranx 

COJineMHHX rOflOB npH6jIH3HTejIbHO C 3141/20 aHSMH, HJIH 42 o6opOTa CBCTIUia 
OT oflHOH TponHMecKOH TOHKH K HCH *6 c h36htkom 314 rpaflyca. A .ftaa 
BeHepu 5 aHOMajiHCTHHecKHx nepnoAOB pacnpeaejiaiOTCB na 8 Hamnx cojiHe'iHux 
rOflOB C HCflOCraTKOM npH6jIH3HTejIbHO 21/41/20 flHS, MHCJIO *e o6pameHHH 
aaoHCTH [no aojirore ] oaHnaKOBo c hhoiom 8 odpaipennH Cojinua c HeaocraTKOM 
B 21/4 rpaayca. fljia MepxypHH *e 145 anoMajiHCTHqecKHx nepnoaoB 
pacnpeaejisioTcs na 46 raxHx ace roaoB c H36biTKOM npH6jiH3HTeabHO I 1/30 
aenb, MHcao ace o6paipeHHH CBerana [no aojiroTe] onaxb 6yaeT oaHKaxoBo c 
MHcaoM 46 o6pan(eHHH Coanua c h36utkom 1 rpaayc^^. 

Ecan Mbi njisi xaacaoro CBernaa BupaanM BpeMS B03BpanfeHHa b anax 
B COOTBCTCTBHH C aaHHOH HaMH BeaHMHHOH FOaa, a BeaHHHHy anOMaaHH B 
rpaaycax, kotophx b xpyre coaepacnrca 360, to mm 6yaeM HMexb: 
aaa Caxypna 21 551; 18 aenb h 20 520 rpaaycoB anoMaanH, 

aaa lOnnxepa 25 927;37 aHeii h 23 400 rpaaycoB anoMaanH, 

aaa Mapca 28 857; 43 aHeii^ h 13 320 rpaaycoB anoMaanH, 

aaa BenepM 2 919;40 aneii h 1 800 rpaaycoB anoMaanH, 

aaa Mepxypna 16 802;24 ana^* h 52 200 rpaaycoB anoMaanH. 

PaaaeaHM xenepb a.iiH xaacaoH naanexu KoaHaecxBo rpaaycoB anoMaanH na 
cooxBexcxBeHHoe ancao aneft; xaxHM o6pa30M, mh noayaHM npngaHXceHHO 
cpeanee aHeanoe asHaceRHe no anoMaanH^^: 

aaa Caxypna 0;57,7,43,41,43,40 rpaaycoB, 

aaa lOnnxepa 0;54,9,2,46,26,0 rpaaycoB, 

aaa Mapca 0;27,41,40,19,20,58 rpaaycoB, 

aaa BenepH 0;36,59,25,53,11,28 rpaaycoB, 

aaa Mepxypna 3;6,24,6,59,35,50 rpaayca. 

Ecan ox xaacaoH h3 axHX BeanaHH mm BoabMCM Via nacxb, xo noayaHM 
cpeanee aacoBoe aBHxceHHe no anoMaanH, a hmchho: 
aaa Caxypna 0;2,22,49,19,14,19,10 rpaaycoB, 

aaa lOnnxepa 0;2,15,22,36,56,5 rpaaycoB, 

aaa Mapca 0;1,9,14,10,48,22,25 rpaaycoB, 

aaa BenepM 0; 1,32,28,34,42,58,40 rpaaycoB, 

aaa Mepxypna 0;7,46,0,17,28,59,35 rpaaycoB. 

SaxeM, yBeananB b 30 paa aneBnoe aBHacenne KaxaoH naanexH, 

noayaHM cpeanee Mecaanoe aBnacenne no anoMaann, a HMenno: 
aaa Caxypna 28;33,51,50,51,50,0 rpaaycoB, 

aaa lOnnxepa 27;4,31,23,13,0,0 rpaaycoB, 

aaa Mapca 13;5{),50,9,40,29,0 rpaaycoB, 

aaa BenepM 18;29,42,56,35,44,0 rpaaycoB, 

aaa Mepxypna 93; 12,3,29,47,55,0 rpaayca. 

Tonno xax »ce, yMnoacHB anennoe aBHcxenne aaa Kaxcaon naanexH na 365 
anen oanoro emnexcKoro roaa, noaynnM cpeanee roaoBoe aBncxenne no 
anoMaann, a HMenno: 

aaa Caxypna 347;32,0,48,50,38,20 rpaaycoB, 

aaa lOnHxepa 329;25,1,52,28,10,0 rpaaycoB, 

aaa Mapca 168;28,3(),17,42,3X50 rpaaycoB, 

aaa BenepM 225; 1,32,28,34,39,15 rpaaycoB, 

aaa Mepxypna 53;56,42,32,32,59,10 rpaayca 

(h36hxok [ecan oxOpocHXb peaHe oOopoxH]). 
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noflo6HHM *e o6pa30M, yMHOxHB Ka^oe roflOBoe aBH^KCHHe Ha 18, xax 
3TO aejiaerca npH cocraBJienHH Ta6jiHU CojiHua h JlynH, nojiyqHM cpeflHHH 
h36htok no aHOMajiHH 3a nepnoA b 18 eraneTCKHx act, a hmchho: 

AAS Carypna 135;36,14,39,11,30,0 rpaaycoB, 

AAB lOnHTcpa 169;30,33,44,27,0,0 rpaaycoB, 

AJia Mapca 152;33,5,18,45,51,0 rpanyca, 

aab BenepH 90;27,44,34,23,46,30 rpaaycoB, 

Aab MepxypHs . 251;0,45,45,53,45,0 rpaayc. 

Mh mo^kom TaKAce nailTH cpcahhc ABHxceHHa no Aonrore, cooTBCrcTByiomHe 
BCAHHHHaM, noAyneHHHM Bume, 6e3 oOpan^eHna nncna odoporOB [no Aonrore] 

B rpaAycH H Ae-^eHHa hx na hhcao ahoh b nepHOAC, ycraHOBACHHOM Bume 
AAa xaxcAOH nAaneria. Jlna BeHepu h Mepxypna mbi, oneBUAHO, nonyaHM re 
xce caMbie bbahmhhh, mto h H3AOAceHHue Bbime A^a CoAHua, a^h ocraAbHHx 
Ace Tpex CBBTHA [TpedycMHC ] MHCAa noAyaaTca nocAC BHMHTaHHa hhcoa hx 
[cpeAHHX ABHACeHHH HO ] aHOMAAHH H3 COOTBeTCTByIO^^eH BeAHHHHbl CpOAHerO 

ABH^eHHa CoAHua^^. TaxHM odpaaoM, mh noAynHM aaa cpcAHero AHCBHoro 
ABHxeHHa no AOAroTe: 

AAa Carypna 0;2,0,33,31,28,51 rpaaycoB, 

AAa lOnHTepa 0;4,59,14,26,46,31 rpaAycoB, 

AAa Mapca 0;31,26,36,53,51,33 rpaAycoB. 

CpcAHee aacoBoe abhacchhc OyAcr: 

AAa Carypna 0;0,5,1,23,48,42,7,30 rpaaycoB, 

AAa lOnarepa 0;0,12,28,6,6,56,17,30 rpaAycoB, 

AAa Mapca 0;1,18,36,32,14,39^ rpaaycoB. 

CpeAHee Mecaanoe ABHAcenne: 

AAa Carypna 1;0,16,45,44,25,30 rpaayc, 

AAa iOnnrepa 2;29,37,13,23,15,30 rpaAyca, 

AAa Mapca 15;43,18,26,55,46,30 rpaaycoB. 

CpCAnee toaoboc ABHAcenne: 

AAa Carypna 12; 13,23,56,30,30,15 rpaaycoB, 

AAa lOonrepa 30;20,22,52,52,58,35 rpaaycoB, 

AAa Mapca 191-,16,54,27,38,35,45 rpaayc. 

CpcAnee ABHAcenne aa 18 act: 

AAa Carypna 220; 1,10,57,9,4,30 rpaaycoB, 

AAa IOnnrepa 186;6,51,51,53,34,30 rpaaycoB 

(nadbiroK naa hoahumh odoporaMn), 

AAa Mapca 203;4,20,17,34,43,30 rpaayca 

(nadbrroK naa noAHHMn odoporaMn). 

Tenepb paan yAodcraa ncnoAbaoBanna mh AAa kaacaoh nAanern no nopaAxy 
nocACAOBareAbHHM cyMMupoBanneM ynoManyrnx BeAnann cocraBHM radAnpH 
cpeAHHX ABHAcenHH. Kax n Apyrne radAHUH [cpeAnnx ABHAcennH], ohh dyayr 
cocroarb na 45 crpoK n noApaaACAarbca na 3 aacrn, na Koropnx nepaaa dyaer 
coAcpAcarb nocAeAOBareAbHHe Kpamne AAa 18-AerHHx nepnoAOB, Bropaa — ro- 
AOBHe H aacoBHe ABHAcenna, a rperba — Mecaanne n AneBHHe. TadAnpH arn 
raxoBH^. 

4. TadAHUH cpeAHHX ABHxeHHH no AOArore h anoMaAHH 220-249 

AAa narH naaner 


Cm. c. 283-297 



IX.4. TadjiuUfbi cpednux dewKenuu 


CarypH 

Cpe/^Hce no;io»ceHMe [wih na^ajibHO^ snoxn] Mecro anoresi 14; 10® CKOpnMOHa. 

no Aoaroxe 26;43° Koaepora Cpennee noAOMcenMe no anoMajiMM 34;2® 


1 S-ACTHMe I r>aAycbi AOJiroTbi rpaAycw anoMa 

nepMOAbi 













































IX.4. Ta6jumbt cpedHux deuxenuu numu 


lOnHiep 

CpcAHce noAOJKeHMe [ana mvajibHoU jnoxn] Mecxo anore'a 2;9° Aesu. 

no a^wiroxe 4;41° Becoa Cpeanee nonoAcenHe no anOMaaMM 146;4° 

[S-aexHMe I rpaaycw aonroxw I rpaaycu i 
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IX.5. OcHoeHbw nojioxeHua omHOCumeAbHO lunomea o nsimu njianemax 


5 . OcHOBHbie nojioxcHHa OTHOCHTejibHO rHnoTCS o hsth njiaHcrax 

3a Ta6;iHixaMH [cpeanax aBHaceuHH] aoaxHa nocjieaoBarb Teopna nepa- 
BCHCTB, nojiyaaromHxca npa flBHxCHHH nara luiaaeT no aojirore. 06mHH[ oaepK, 
Kacaromniica hx onpeaejicnaa, mh caejiaeM b Taxnx cjioBax. 

Cor;iacHO CKasannoMy Bbnne^^ aaa aocTHxceHHa ynoManyTOH ne;iH [mo- 
AejinpoBaHHa aBHxeHaii njianer] mojkho npHMCHHTb sBa Bnaa flBHxeHHH, 
aBjiaromnxca oanospeMCHHO a caMUMa npocruMa, a anojiae eii yaoBjierBO- 
paromaMa, a aMCaao flBaxeaae, coBcpmaiomeeca npa noMoma Kpyros, 
3KcneHTpaaecKax no OTHomeaaK) k ao^aaKy, a flpyroe — npa noMoma 
roMonearpaaecKax KpyroB, aecymax anauaioibi, PaBHUM o6pa30M ana Kaacfloro 
CBerana aMerorca aaa Baaa aepaBeacTB: oaao, ycMarpaBacMoe no OTHOmenaro 
K aacraM aoaaaKa, a apyroe, xacaionteeca noaonceaaa OTHOCBTCabHO 
Coaana. 

Hto KacacTca nocaeaaero, to aa aenpepbiBHO Ha6aK>aaiomaxca aaMeaenaB 
OTHOcaTeabHHx noaoaceaaa [Coaaue—naaaera] b oaaax a rex ace aacrax 
aoaaaKa^^, a xaKxe aa roro, aro aJi« nara nnaaer Bpeiaa nepexoaa or Haa6oaee 
OHcrporo aBanceaaa k cpeaaeMy Bceraa 6oabme BpeMeaa, noTpe6Horo ana 
nepexoaa or cpeaaero aBaxceaaa k Haa6onee MCaneaHOMy, mh ycMaxpBBaeM, 
axo 3xa xapaKxepaaa oco6eHHOcxb ae Moncex 6HXb nonyaeaa npa noMoma 
ranoxeaH aKcueHxpacaxexa, a6o nocneaaaa aaex xax paa npoxaBononoxaoe, a 
BMeHHO, axo npa ee aonymeaBa BaB6onee dncxpoe aBanceaae aMeex Mecxo b 
neparee. KpoMe xoro, b o6eax aamax ranoxeaax ayra ox neparea ao xoaxa 
CO cpeaHBM aBanceaaeM 6yaeT Meabme ayra ox nocneaneii ynoMaayxofi xoaxa 
ao anorea, ao b ranoxeae c anaitaicnoM Moncex nonyaaxbca, axo aaaSonee 
6HCTpoe aBaxceaae coBepmaexca ae b neparee, xax y Jlyan, a Bao6opox, b 
anoree, axo 6yaex aMexb Mecxo, Koraa csexano, aaaaaaa ox anorea anapaicna, 
aBBXcexca ae npoxBB aanpasneana aaaxoB aoaaaxa, xax axo, aanpaMep, aenaex 
Jlyaa, ao b aanpaBneaaa nocneaoBaxenbaocxa. Ha ocaoBaaaa axax coo6panceaaa 
MH npeanonaraeM, axo axo aepaBeacxBo npoaaBoaaxca npa noMoma ana- 
uaicnoB^*. 

Hxo nee xacaerca aepaBeacxBa, Ba6nK)aaiOmeroca b paanaaaHx aacxax 
aoaaaxa, to mh aaxoaaM aa [aa6nioaeaaii ] ayr axnanxaxa Mencay [nocneao- 
BaxenbBHMB] renaaxaaecxBMa BoexoaaMa ana oxaocHxenbaHMa nonoxeaHaMB 
[nnaaexa—Conape ] oaaoro a xoro xe xana, axo aMeex Mecxo npoxBBononoxaoe: 
BpeMa ox aaBMeabmea exopoexa ao epeaaea Bceraa 6onbnie BpeMeaa ox epeaaea 
exopoexa ao Baa6onbmea. Xoxa axo cbobcxbo Moxex 6HXb nonyaeao npa 
noMOma xaxaoa aa ynoMaayxHx ranoxea, xax mh noxaaana npa aoxaaaxenbcxBe 
ax axBaBaneaxaocxa b aaaane aanoxeaaa xeopaa Conaaa^^, ao Bce xe oao 
exopee cBoiicxBeaao xeopaa ^xc^eBxpa. IloaxoMy mh npeanonaraeM, axo 
yxaaaaaoe aepaBeacxBo nonyaaexca xax paa cooxBexcxBeaao axoii ranoxeae, 
nocxonbxy apyroe [aepaBeacTBo ] Moxex 6HXb onpeaeneao xonbxo npa noMoma 
ranoxeaH c anapaxnoM xax aaa6onee cooxBexcxByiomeB^®. 

Ho npa aanbaeiimeM cpaBaeaaa oxaenbanx Ba6nioaaeMHx nonoxeaaa 
nnaaex c BHBoaaMa, nonyaaiomaMaca aa coeaHaeaBa o6eBx ranoxea, 
o6BapyxaBaexca, axo aeno cobccm ae 6yaex xaxaM npocxHM, nocxonbxy 
nnocxocxa, b xoxopnx mh pacyeM axcueaxpaaecxae xpyra, ae 6yayx 
aenoaBBxaHMB, a pacexoaBae ox xponaaecxax a paBBoaeacTBeaBHX xoaex ao 
npaMoii, npoxoaamea aepea i;eBxpH axax xpyrOB ([nnaaexaoro ] sxciteaxpa a 
aoaaaxa), aa xoxopoa ycMaxpaBaioxca neparea a anorea, ae ocxaexca aceraa 
oaaBM a xeM xe. Toaao xax xe ueaxpH nepcMemaion^axcH no 3xcn,eBxpBaecxaM 
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KpyraM snHpHKjioB, coBepmaa paBHOMepaoe Bpamenne b HanpaBjienHH nocjie- 
flOBarejibHOCTH anaKOB, hc onHcuBaioT b pasHue BpcMena oflHHaKOBue yr;iH 
BOKpyr peHTpoB 3thx KpyroB. KpoMe xoro, h anoren SKcpenTpoB coBepmaioT 
HeKOTopoe He6o;ibmoe flBHxeHHe b HanpaBjieHHn nocaeACBarejibHOCTH sHaKOB 
0 TH 0 CHTe;ibH 0 rponHMCCKHx TOMex; 3TO ;iBHxeHHe xoxe 6yaex paBHOMepnHM [h 
npoHcxOAamHM ] Boxpyr penxpa 3o;tHaKa h ajia Bcex njianex noAXH oaHHaKOBO 
c npeano;ioxHxe;ibHO coBcpmaeMHM c(|)epoH HenoflBHXHUx sBesA ABHxenHeM, 
x.e. Ha 1 rpaayc b 100 acx, xax moxho BHflexb h3 npeAmecxByiomero HSAOxenHA. 
Mh HanuiH, xpoMC xoro, mxo juia Bcex luiaHCx, xpoMC MepxypHH, penxpbi 
anHpHKAOB nepcMemaioxcH no xpyraM, xoxa h paBHUM [no BCAHHHHe ] 
OKCneHXpHHeCKHM, npOH3BOAHmHM BHOMajIHIO, HO OnHCaHHHM HC BOKpyr [HX ] 
nenxpoB, a BOKpyr xohck, AeAamHx nonoAaM npaMue, coCAHHAiou^He nenxpH 
ynoMHHyxHX Kpyroa h ao^naxa. H xoAbxo ajia MepxypHA [i^enxpoM xpyra, 
Hccyniero 3nHn,HXA] OyACx xoHxa [H, cm. pnc. 9-B b npHMCMaHHAx ], nacxoAbxo 
yAaACHHaA ox penxpa [Z] Bpan^axjniero ero xpyra, nacxoAbxo axox penxp 
oxcxoHX no HanpaBACHHK) x anorexj ox penxpa [xpyra A], npoH3BOAAniero 
anoMaAHKJ, a nocACAHHii — ox uenxpa [E], xac naxoAHXcA XAaa naOAiOAaxeAA^*. 
fleiicxBHxeAbHO, ajih oahoh AHmb axoft nAanexH mh oOnapyxHBaeM, xax axo 
HMcex Mccxo ajih JlyHH, Mxo axci;eHxpHHecxHH xpyr BpamaexcA Boxpyr axoro 
nenxpa [Z] b cxopony, npoxHBonoAOxcHyio abhacchhio anHn,HXAa, [a hmchho] 
npoxHB nocACAOBaxcAbHocxH anaxoB, h coBcpmaex oahh o6opox b xeucHHe roAa. 
IloaxoMy paccMaxpHBacMaA nAanexa b xcHCHHe oahoxo oSpamenHA ABaxAw 
OHBaex B HaH6oAbmeft 6ah30cxh x Scmac hoadOho xoMy, xax axo AeAaex Jlyna 
b xcMCHHe OAHoro MecApa. 

6. 0 xapaxxepe h pasAHHHAx MesxAy rnnoxesaMH 

KoHxpexHue ocoOchhocxh npHHAxoro coeAHneHHA oOenx ranoxea na ochobo 

paCCMOXpCHHHX BHmC [ABACHHft ], MOACCX 6HXb, AyAmC pa3'bACHHXb TBK. 
CorAacHo ninoxeae aaa APynix nAanex (xpoMe MepxypHA) BooOpasHM 
axcneHXpHHCCXHii xpyr ABF oxoao aenxpa A 
[pHc. 9.1 ]. riycxb AAF OyACx AuaMCxpoM, npoxo- 
AAmHM nepea A h penxp aoAHaxa, a xonxa E na 
HCM OyACx i;eHxpoM aoAHaxa, hah xomxoh spchha 
H a6AK)AaxeAA; nycxb b xoHxe A Oyaex anoren, a b 
r nepHreii. PaaAeAHB paccxoAnne AE nonoAaM b 
xoHxe Z, onnmeM h3 Z xax h 3 ueHxpa paAHycoM 
AA oxpyxHOCXb H0K, paBnyx), kohomho, ABF. 

SaxcM BOxpyr nenxpa 0 onnnieM anunuxA AM h 
npoBeACM coeAHHHxeAbHyio npAMyx) A0MA. 

npexcAC Bcero mh aoaxhh npeAnoAOxcHXb, mxo 
nAocxocxb axcnenxpHMecxHx xpyroB 6yAex naxAOHHa 
X HAocxocxH 30AHaxa, a xaxxe h nAOCxocxb 
annnnxAa naxAOHHa x oaocxocxh axcnenxpa; axoro, 
xax MH noxaxeM AaAee, xpeOyex HaAMwe ABHAcennil 
CBexHA no mnpoxe. Hxo xe xacaexcA ABuxennii no 
AOAroxe, xo paAH npocxoxH mh npeAnoAoxHM, mxo Bce ohh coaepmaioxcA b 
HAOCXOCXH 30AHaxa, xax xax ojis aojirora ne noAynaexcA HHxaxHx aaMexHHx 
paaAHHHH npH xaxHx BeAHHHnax HaxAOHCHHA, xaxHe mh noAynHM AaAee ffjis 
xaxAoro h 3 csexHA^^. 

riocAe axoro cxaxeM, nxo bca nAocxocxb paBHOMepno BpamaexcA BOxpyr 
nenxpa E b nanpaBAennH nocAenoBaxeAbHocxH anaxos, npHneM anoren h nepnreH 
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6yayT nepeMemarbca na 1 rpaayc b 100 jier, a anaMerp A0M annitHicjia 6yaeT 
BpamaTbca BOKpyr itearpa A Toxe paBHOMepno b HanpaBjienHH nocjieaoBarejib- 
HOCTH 3HaKOB B COOTBCTCTBHH C oOpameHHSMH njiaHCTH nO AOJITOTe; BMeCXe C 255 

HHM 6yayT Bpamarbca h tomkh A h M anHuHKJia, a i^chtp 0 6yaeT Bceraa 
flBHraTbCH no SKcpenTpy H0K, caMO xe cBexano paBHOMepno Bpamaerca no 
anmuiKjiy AM, coBcpmaa BOSEpamenna k xoiay 
flHaMerpy [annipiicjia ], KOTopun Bceraa nanpaBnen 
K UCHTpy A, B COOTBeXCTBHH CO CpCaHHM nepHOflOM 
anoMaBHH, oxHocameiica k ConH^y; h b anoree 
[annuHiuia ] A axo aanxenne nponcxoanx b 
HanpaBjienHH nocjieaoBaxejibnocxn anaKOB^^. 

rnnoxeay oxnocnxejibHO Mepxypna mh moxjih 
6hi HarjiaflHO npcflCxaBHXb xax. Ilycxb ABF 6yAex 
aKcuenxpHMecKHM xpyroM anoMajinn c itenxpoM 
A [pnc. 9.2], a awaMexp AAEF npoxoanx nepea 
A, uenxp E aoanaxa h anoreii A. Ha AT no 
HanpaBjieHHK) k anoreio oxjioxhm [npaMyio] AZ, 
paBHyio AE. Tenepb, ne xporaa Bcero ocxajibnoro, 
aacxaBHM bckj njiocxocxb bmccxc c anorecM A 
Bpaniaxbca Boxpyr uenxpa E b nanpaBjienHH nocjieaoBaxeabnocxH anaxoB, xax 
H y apyrax naanex; nycxb anHuinui paBHOMepno spanjaexca Boxpyr aenxpa 
A B HanpaBaCHHH nocaeaoBaxeabHOCXH [anaKOB], aBHxHMbift npaMon AB, a 
CBCxHao nepcMemaexcH no anHuHKjiy, Kax h apyme naanexu. Ilocae axoro 
nycxb uenxp [H] Bxoporo axcuenxpa, bo Bcex oxHOmennax oannaxoBoro c 
nepBHM H necymero uenxp [K] annuHKaa, 6yaex Bpamaxbca BOxpyr xohkh 
Z paBnoMepno n c oannaKOBoli [xaK y annuHKaa] cxopocxbio, no xoabxo b 256 
npoxHBonoaoxnyio eMy cxopony, x.e. npoxHB nocaeaoBaxeabnocxn anaxoB, n 
aBHxyiueii ero npaMoii nycxb 6yaex ZH0. TaxHM o6paaoM, no oxnomennio k 
xonxaM aoanaxa Kaxaaa H3 npaMwx AB n ZH0 b xenenne oanoro roaa 6yaex 
oann paa Boaapamaxbca b ncxoanoe noaoxenne, no oxnomennio xe apyr k 
apyry, ecxecxBenno, ana paaa. Paccxoanne ZH uenxpa [Bxoporo axcuenxpa] 
ox xoHKH Z 6yaex Bceraa ocxaBaxbca oannaKOBUM n paBnHM xaxaoii na npaMHx 
EA n AZ. TaKHM oOpaaoM, b aanxennH npoxHB nocaeaoBaxeabnocxn anaxoB 
on [x.e. uenxp H] Bceraa 6yaex onncbiBaxb oxoao uenxpa Z paanycoM ZH 
MaaHH xpyr, Koxopwn 6yaex npoxoanxb nepea uenxp A nepBoro n nenoaBuxnoro 
SKCuenxpa. PaBnHM oOpaaoM noaBnxnnn axcuenxp 6yaex xaxaHH paa 
onncHBaxbca paanycoM H0, pannHM AA, Boxpyr uenxpa H (xax b nameM 
caynae 0K) n, naxoneui annunxa 6yaex Bceraa nMexb na neM uenxp (xax 
na nepxexe, b xonxe K)^^. 

Hoxaayii, mh aynme paaOepeMca b axnx rnnoxeaax, ecan ojisi xaxaoii 
naanexH onpeaeauM ananenna cooxBexcxByxMunx Beannnn, npnneM npnqnnH, 
no6yanBmHe nac x ncnoabaoBannio xon nan apyroii rnnoxesH, bo Mnornx 257 
oxnomenHHx bhhbhxch naraaanee. 

Caeayex, oanaxo, npeaynpeanxb, nxo nepnoannecxne BosEpamenna no 
aoaroxe ne 6yayx nMexb Mecxo no oxnomennio x oanuM n xeM xe xonxaM 
xpyra, npoxoaamero nepea cepeannn anaxoB aoanaxa, n [oanoBpeMenno ] no 
oxnomennx) x anoreaM n nepnreaM oxcuenxpoB BcaeacxBue npeanoaoxennoro 
nx nepeMemenna. HooxoMy npuBeaennHe Bnme b xa6anuax cpeanne aBnxenna 
no aoaroxe ne Moryx aaxb na6aioaaeMHx Boanpamennii x anoreaM oxcuenxpoB, 
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a AaioT Hx xojibKo no oTHomenHio k TponmecKHM h paBHOAeHCTBCHHHM xonKaM 
B COOTBerCTBHH C npMH9T0]H HaMH npOflOJIXHTenbHOCTblO rofla^^. 

HxaK, npexflc Bcero neodxoflHMO noxasaxb na ocHOBannH yxaaaHHbix 
rnnoxea, nxo ecjin cpeanne noaoxenna naanexH no aoaroxe 6yAyx onpeaeaaxbca 
c o6eHx cxopoH ox anoreea turn nepnreeB oAnnaKOBUMH paccxoannaMH, xo 
noayaaromneca ox soanaKaabHoro HepaBencxsa paanocxH 6yAyx aaa Kaxg^oro 
noaoxcenna oAnnaKOBbiMH, paano Kax h nandoabuiHe paccxoanna naanexM na 
annuHKae ox xex xce caMbix xoaex q)eflHero noaoxcenna^^. 

B caMOM aeae, nycxb ABFA 6yflex aKcneHxpnaecKHM xpyroM, no Koxopomy 
nepeMemaexca nenxp ^nH^HKaa [pnc. 9.3]; nycxb E 6yaex ero nenxpoM, a 
AEF — anaMexpoM, na xoxopoM mh npeano- 
aoxcHM naxoaan^MMMca uenxpbi Z soanaxa n 
H npoH3Boaan;ero aHOMaanio axcueHxpa, x.e. 
xoaxy, Boxpyr xoxopon, xax mh cxasaan, 
coBepniaexca cpeanee paBHOMepnoe aBnacenne 
annuHKaa. ripoBeaeM naxoaanQieca na oan- 
HaxoBHx paccxoannax ox anorea npaMHe 

258 BH0 H AHK, xax axo yran AHB h AHA 
6yayx paBHHMn; Boxpyr xoaea B h A onnuieM 
oannaKoBHe annuMKan; npoaeaCM coeannH- 
xeabHHe npaMHe BZ n AZ h h3 xoaxH Z 
naraero apenna xacaxeabKHc ZA h ZM k 
annuHKaaM. 

51 yxBepxmaio, axo yroa ZBH, npeacxaa- 
aaiou^Hji HepaaeHcxBO ox soaHaxaabHoii ano- 
Maann, 6yaex paaen HAZ, a Handoabmee 
oxxaoHeHHe BZA, odycaoBaennoe anHuHKaoM, xoano xax *e dyaex paano 
AZM. Ha ocHOBaHHH axoro dyayx paann h BeanannH Handoabmnx oxKaoneHnd 
[no ode cxoponn ox anHHH anciia] ox cpeannx [noaoxennA], noayaaionmeca 
B peayabxaxe cobmccxhoto aencxana [rnnoxea]. 

Ha xoaex B h A onycxHM na ZA h ZM nepnenanKyaapH BA n AM, a 
H3 E na B0 h AK nepnenanKyaapH ES n EN. Tax KaK yroa SHE paaen 
NHE^^, yraH npn N n S npaMHe n cxopona EH odu^aa y paBHoyroabHHx 
xpeyroabHHKOB, xo NH paana 3H, a xaK*e nepnenanxyaap EN paaen ES. 

259 CaeaoaaxeabHO, npanne B0 n AK dyayx naxoanxbca na oannaxoBHX 
paccxoannax ox uenxpa E; anaanx, dyayx pasnH n onn, n nx noaoBnnH^*, a 
nocae BHanxanna [SH na BS n NH na AH] — n nx ocxaxxn BH n AH. 
Ho cxopona HZ aBaaexca odu^en, n aaxafoqennHe Mexmy pannHMn cxoponann 
yraH BHZ n AHZ paann. CaeaoBaxeabno, ocnoBanne BZ dyaex panno 
ocnoBannio AZ, a yroa HBZ paaen yray HAZ. Ho xaxxce n paanyc annnnxaa 
BA panen AM n yran npn A n M npaMHe. 3naanx, n yroa BZA paaen yray 
AZM. Hxo n xpedoaaaocb aoxaaaxb. 

riycxb xenepb a cayaae mnoxean aaa Mepxypna ABF dyaex ananexpoM 
[pnc. 9.4], npoxoaamnM aepea uenxpn n anore* xpyroa, n nycxb A dyaex 
uenxpoM aoanaxa, B — uenxpoM axcnenxpa, nponaaoaamero anoMaanio, a F 
dyaex xoaxoH, aoxpyr xoxopoiK aBnxexca nenxp necymero annnnxa axcnenxpa. 
ripoaeaeM onaxb c xaxgitOH cxoponn npanne BA n BE, onpeaeaaiomne 
paanoMepnne aanxcenna annnnxaa a nanpaaaennn nocaeaoaaxeabnocxn anaxoa, 
a xaxxce npanne FZ n FH, onpeaeaaiomne apan^enne axcnenxpa npoxna 
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nOOieflOBaTejIbHOCTH SHaKOB CO CKOpOCTblO, paBHOH CKOPOCTH anHUHKJia. B XaKOM 

cjiy^iae, o^ieBHflHo, yrjiH npn F h B paBHu, h npsMue BA h FZ, a xaKxe 
BE H FH napajuiejibHBi. Ha FZ h FH BosbMeM uenxpbi aKcueHxpHHCCKHx 
KpyroB; nycxb axo 6yflyx © h K; onHcaHHue BOKpyr hhx axcueHxpbi, Ha 



Pmc. 9.4 

Koxopbix HaxoABxcs anMUMKjibi, aoJDKHbi HpoHXH wepes XOqXH A H E. riocxpoHB 
CHOBa BOKpyr xonex A h E paBHue anauHicjibi, npoBCACM coeAHHHxejibHue 
npHMbie AA h AE h Kacaxe.nbHb[e AA h AM k anHUHioiaM. Cjieayer aoxasaxb, 
qxo H B 3X0M cjiyqae yroji AAB soflHaKajibHoro HcpaBeHcxBa 6yAex paBCH 
AEB, a yroji AAA HaH6o.abmero oxKJioHCHHa na anHUHKjie 6yflex paaen 
EAM. 

HpoBeaeM coeflHHHxejibHue npaMue B@ h BK, ©A h KE h onycxHM 
nepneHAHKyjiapbi FN h FS h3 xohkh F Ha BA h BE, a h3 xonex A h E — 
nepneHAHKy.xapbi AZ h EH na FZ h FH h nepneHAHKy.aapbi AA h EM Ha 
AA H AM, Tax KaK yro,x FBN paaen FBS, yTjin npH N h S npaMbte h 261 
jiHHHa FB o6maa, xo npaMaa FN 6yflex paana FS, x.e. AZ paana EH^^. Ho 
xaxxe npaMaa ©A paaaa KE**® h yrjiH npn Z h H npaMue. CjieaoaaxejibHo, 
yroji A©Z paaeH EKH, a yron F©B paaen FKB, h6o mh nonoxHjiM npaMyio 
©F paBHOH FK, FB o6utaa, a yrjibi ©FB h KFB paBHU. TaxMM o6pa30M, 
ocxaronmiica yroji B©A 6yAex paaen BKE***, a ocHOBanne BA paano ocHoaaHHio 
BE. Ho cxopoHa BA xaxxe o6ntaa h yixwi ABA paaen EBA; anaanx, ocHOBanne 
AA paano ocHOBaHHK) AE, a yixwi AAB paaen yrjiy AEB. Paccyxflaa 
anajiorHqnbiM o6pa30M, nojiyaaeM, axo ecjiH AA paana EM, a yrjibi npn A h 
M npsMbie, xo yroJi AAA 6yflex xoxe paaen yrjiy EAM. 3xo h xpe6oBa;iocb 
flOKaaaxb. 


7. Onpejie.neHHe noaoxenna anoren naanexu MepxypHn 
H ero nepcMemenna 

VcxanoBHB axo, mh cnaaajia cjieayionHiM o6pa30M onpeaeanjiH, na KaxHx 
rpaaycax Kpyra, npoxoaamero aepea cepeannH aoAHaxajibHHx coaaeaffHH, 262 
HaxoflHxca anoreii njianexH MepKypnH. Mh oxHocajin Ha6jiK)AeHHa HaH6ojibmHx 
oxioiOHennii bocxohhhx h aanaflHHx noaoxennH njianexH, Koraa noaieanHe 
6buiH OAHHaxoBo yflajieHH ox cpeanero noaoxenna Cojinua, hhhmh caoaaMH, 
ox cpeanero noaoxenna paccMaxpnBaeMon naanexH'*^. fleiicxBHxeabHo, ecan mh 
HaiiaeM xaxHe noaoxenna, xo na ocnoBannH aoxasaHHoro BHme xoaxa 
soanaKaabHoro Kpyra, aexamaa nocepeanne Mexay asyna xaKHMH noao- 
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xeHHSMH, 6yfleT Heo6xoaHMO conepxaTb anoreft aKcueHTpa**^. fljia 3 toh umh 
MH B3 HJIH HeKOTopoe HHCJiG Ha6;iiOAeHHH, npasaa, He6ojibnioe, xax Kax xaKoe 
xouHoe paBeHCXBo Bcxpeaaexca OMCHb peaxo; ohh Moryx aaxb HarjiswHoe 
npeflCxaBJieHHe o npesjiojxeHHOM. Bcwiee HOBue m 3 xhx Ha6jiK)a;eHHH xaxoBu. 

[1] Mbi caMH B 16 rosy MpHana, b eranexcxoM Mecaue OameHox, BeaepoM 
c 16-ro Ha 17-e hhcjio Ha6jiK)AajiM npH noMoiaH acxpojia6HH njianexy Mepaypnii 
B HaH6ojibmeM paccxoaHMU ox cpeanero nojioxeHHa Co;iHii,a. Toraa oh, 
Ha6jiK)AaeMUH no oxHomeHuio x caMoii apxoii h3 Thha, 6hLi bhach no aojiroxe 
Ha 1 rpaayce Ph6^‘*. Ho b cooxBexcxByxjmee BpeMa cpeanee nonoxeane CojiHua 
6bLio Ha 91 / 21/4 rpaaycax Boaojiea. CjieaoBaxenbHO, HaH6ojibniee Beaepaee 
paccxoaHHe nnanexH ox cpeaHero nonoxeana oxa3ajiocb paBHMM 21 1/4 rpaaycy'*^. 

[2] A B 18 roay AapHaaa, b eranexcxoM Mecaue 3nH(J)H, yxpoM c 18-ro 

263 aa 19-e njiaaexa MepxypHii, aaxoaacb aa HaH6oJibnieM paccxoaHHH [ox cpeuaero 
Conaua], xa3ajiacb oaeab MaaeabxoH h xcmhoh; Ha6jiK)AaeMaa no oraomeaHK) 
X apxoft H3 niafl oHa xa3aaacb naxoflameiica aa 181^2 1/4 rpaaycax Tenbua'*^. 
H B xo xe caMoe BpeMa cpeaaee nanoxenae Ccwiaua 6b[no aa 10 rpaaycax 
BnH3HeuoB. OxcKjfla naadoabmee yxpeaaee paccxoaaae ox cpcflaero nojioxeaaa 
oxa3ajiocb paBHUM xoMy xe caMOMy 21 1/4 rpaaycy. 

TaxaM o6pa30M, nocxojibxy b oahom h3 axax aaOjiKJAeaaa cpeflaee 
nojioxeaae njiaaexbi 6 bLxo aa 9 V 2 V 4 rpaflycax Boaonea, a b apyroM — aa 
10 rpaaycax BaaBaeuoB, aaxoaautaaca nocepeaaae Mexay hhmh xoaxa cpeaaeft 
aHHHH Boaaaxa 6 yaex cooxaexcxBOBaxb 10 rpaaycaM Oana 6e3 i/s aacxa rpaayca; 
B axoft xoaxe aaxoaaaca b axox momchx xoaeu anaMexpa, npoBeaeaaoro Hepe3 
anore^. 

[3] Zlaaee, b nepBOM roay Auxoanaa, BeaepoM c 20-ro aa 21-e aacao 
eranexcxoro Mccaua 3nH<t)H mh aaOaroaaaa npa noMorua acxpoaaOaa naaaexy 
Mepxypaft b aaaOoabmeM paccxoaaaa ox cpeanero noaoxeaaa Coaaua. 
Ha6aK)aaeMua xoraa no oxHonieaaio x 3Be3ae aa cepaue JIbBa oa aaxoaaaca 
aa 7 rpaaycax Paxa'^^. Ho b cooxBexcxByiomee BpeMa cpeaaee noaoxeaae 
Coaaua 6hiao aa IOI /2 rpaaycax BaaaaeuoB. CaeaoBaxeabao, HaH6oabniee 
Beaepaee paccxoaaae ox cpeaaero noaoxeaaa 6biao xoraa 26 V 2 rpaaycoB. 

[4] Toaao xax xe b 4 roay AaxoHaaa, b eranexcxoM Mecaue OaMeaox, 
xoxe yxpoM c 18-ro aa 19-e aacao Mepxypaa, ObiBmaa b aaaOoabuieM 

264 paccxoaaaa [ox cpeaaero Coaaua] a aaOaioaaBniaaca no oxaonieaaio x 3 Be 3 ae, 
Ha 3 biBaeMoil Aaxapec, aaxoaaaca aa 131/2 rpaaycax KoBepora”**, a cpeaaee 
noaoxenae Coaaua 6 biao aa 10 rpaaycax Boaoaea. CaeaoBaxeabHo, oxcK)aa 
HaaOoabniee yxpeaaee paccxoanae ox cpeaaero noaoxeaaa oxaaaaocb paBHbiM 
xCM xe caMbiM 261/2 rpaaycaM. 

TaxaM o6pa30M, nocxoabxy b oaaoM h 3 axax aaOaioaeHaa cpeaaee 
noaoxeaae naaaexbi 6 biao aa IOI /2 rpaaycax ’^BaaBaeuoB, a b apyroM — aa 
10 rpaaycax Boaoaea a aaxoaan^aaca nocepeaaae Mexay hhmh xoaxa cpeanea 
aHHHH Boaaaxa cooxBexcxByex 1014 rpaaycaM Kaemaea, xo b 3xom noaoxenaa 
B 3XOX MOMeax Haxoaaaca xoaeu npoBeaeaaoro aepea anoreft aaaMexpa. 
CaeaoBaxeabHO, as axax HaOaxjaeaaft mh aaxoaaM, axo anoreft aoaxeH nonacxb 
npaOaHBHxeabHO aa 10 rpaaycoB Osaa aaa Kaemaeft'*^; coraacHO xe apeBHHM 
Ha6aK)aeHH9M HaaOoabuiax paccxoaaaft oa 6 bia aa 6 rpaayce xoro xe anaxa, 
xax MoxHO 6 yaex Baxaroaaxb h 3 naxecaeayKin^ero. 
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15] ZleHCTBHxejibHo, B 23 ixwy no /Ihohhchio, 21-ro wHOia Mccaua rnapoHa^® 
Cth;i6oh^*, yxpoM naxoAHjics na paccroaHHH xpex jiyn k ceaepy ox caMon 
6jiecxaineH SBeaflH b xBOCxe Koaepora^^. ynoManyxaa HenoaBHXHaa aaesfla 
naxoAHjiacb xoraa no oxHomenMio k npHHHMaeMbiM HaMH HaaajibHbiM xonxaM, 
x.e. K xoHxaM paBHoaeHCXBUH HjiH cojiHUCBopoxoB, na 221/3 rpaaycax Koaepora. ^65 
Ha xaxoM xce paccxosHHH 6bLxa h njianexa MepxypHH; a cpeanee noaoxenne 
CojiHua 6biao na 181/5 rpaaycax Bofloaea. Bpema xe axo cooxBexcxBoaaao 486 
roay nocae Ha6oHaccapa h yxpy c 17-ro na 18-e ancao ernnexcKoro mecana 
XoiiaK. CaeaoBaxeabHo, HaH6oabniee yxpcHHce paccxoaHHC [MepKypna] ox 
cpeanero noaoxeHHa [Coanua] oxaaaaocb paBHUM 251 / 2 I /3 rpaaycaM. 

B flomeaniHx ao nac Ha 6 aK)aeHHax mh hc naxoflHM HaH 6 oabmero paccxoanHa, 

B XOHHOCXH paBHoro yxaaaHHOMy, ho npH novromn aayx Ha 6 aK)ffeHHH mh 
caeayiomHM c^paaoM BUMHcaHan paBHoe eny npH6aH3HxeabHo paccxoaHHe. 

[6] ZlcHCXBHxeabHo, B xoM xe caMOM 23 roay no JIhohhchkj, BcaepoM 4-ro 
TaBpoHa [MepxypHH] na xpn aynn oxcxaBaa ox npaMOfi, nposeacHHOH aepea 
pora Teabi^a; b CBoeM aBHxeHHH oh xaaaaca oxcxoan^HM ox o 6 n^eH [aHHHH] 
6oaee aeM na 3 aynn x lory^^. TaxHM odpasoM, no oxHoraeHHXJ x naniHM 
HaaaabHUM xoaxaM oh naxoanaca na 23% rpaaycax Teabua. H axo Bpena 
onaxb cooxBexcxBOBaao 486 roay Hadonaccapa, aeaepy c 30-ro ancaa Mecaua 
[Mexnpa] na 1-e OaMCHoxa^'*, xoraa q)eaHee noaoxcHHC Coanua 6 Hao Ha 
291/2 rpaaycax OBHa. Hxax, HaH6oabniee Beaepnee paccxoaHHe ox cpeanero 
noaoxeHHa oxasaaocb paBHHM 24% rpaaycaM. 

[7] B 28 roay no XIhohhchio, BeaepoM 7-ro ZlnaHMOHa Mepxypnii 6 Ha na 
oaHOH npaMOH c roaoBaMH BaHaneuoB, naxoaacb x lory ox loxHoro BansHeua 
Ha paccxoaHHH, xoxopoe na V3 aacxb aynn Menbuie yaBoennoro paccxoanaa 
Mexay roaoBaMH^^. TaxHM odpaaoM, xoraa naanexa Mepxypnft no oxHomeHHX) 

X HaniHM HaaaabHHM xoaxaM naxoanaacb na 29% rpaaycax BansneixoB. A axo 266 
BpeMa cooxBexcxBOBaao 491 roay nocae HaBonaccapa h Beaepy c 5-ro na 6-e 
aHcao eranexcxoro Mecaua OapMyxH, xoraa cpeanee noaoxenne Coanua Bnao 
Ha 21 / 2 % rpaaycax BaHSHeuoB. CaeaoBaxeabHO, h aaecb [nanBoabaiee ] 
paccxoaHHe Buao phbhhm 26% rpaaycaM. 

Tcnepb, xoraa cpeanee noaoxenne Coanua Buao na 29% rpaaycax Obhu, 
HanBoabiuee paccxoaHHe paBHaaocb 24% rpaaycaM, a aaa 2%% rpaaycoB 
SaHSHeuoB paccxoaHHe Bnao 26% rpaaycoB; yxpennee xe paccxoanne,, ana 
xoxoporo MH HcxaaH npoxHBonoaoxHoe eny, Bnao 25%l/3. CaeaoBaxeabHO, 
ecan mu npHMeM, uxo euy rae-xo cooxBexcxByex cpeanee, xo h aeaepnee 
paccxoaHHe 6 yaex pasHo xeM xe 25%% rpaaycaM na ochobuhhh paanocxH 
cpeaHHx Mecx aaa asyx npHBoaHMHx HHxe HaBaxraeHHH. fleiicxBHxeabHo, 
pasHOCxb cpeaHHx noaoxennii b o 6 ohx HaBaxraenHax noayuaexca paBHoir 
33% rpaaycaM, pasHocxb xe HaiiBoabiuHx oxxaoneHHH — 2% rpaaycaM. TaxHM 
oBpaaoM, 1% rpaayc, na xoxopuH 25%% npeBHmaxrx 24%, cooxBexcxByex 
npH6aH3HxeabHO 24 rpaaycaM; ecan mh hphBubhm hx x 29% rpaaycaM Oana, 
xo uoayaHM cpeanee noaoxenne, no oxHouieHHX) x xoxopoMy nanBoabmee 
Beaepnee paccxoaHHe oxaxexca pasHHM xeM xe chmhm 25%% rpaaycaM, axo 
H aaa yxpennero, h Byaex cooxBCxcxBOBaxb 23% rpaaycaM Teabua^^. H cpeanaa 257 
xoaxa Mexay 18% rpaaycaMH Boaoaea h 23% rpaaycaMH Teabua naxoanxca 
Ha 5%% rpaaycax Obhu. 
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[8] flajiee, b 24 rofly no ZI.hohmchio, BcnepoM 28-ro JleoHxoHa MepKypnH 

na ocHOBanHH pacneroB Fnnnapxa npeaniecTBOBaji Kojiocy na paccxoaHne 
HeMHOXHM 6ojibffle 3 rpaaycoB, xax nxo no oxHomenHio k HaniHM nanajibKHM 
xonKaM OH xoraa HaxoflHjicH na 191/2 rpaaycax 3xo Bpeina 

cooxBexcxBOBajio 486 roay nocne Ha6oHaccapa h Bcnepy 30-ro HHCJia eninexcKoro 
Mecaua IlaHHH, xoraa cpeanee nojioxcHHe CojiHua 6bLio na llVjVz rpaaycax 
JIbBa. CjieaoBaxMbHo, HaM6onbmee BenepHce paccxoaHHe ox cpeanero nojio- 
xceHHa oxasajiocb paBHUM 21^3 rpaaycy. CooxBcxcxByromee emy xohho yxpeHHee 
paccxoaHHe mh BbiaMcniuiH onaxb na ocHOBanHH flByx HHxecjieayiomHx 
[Ha6jiiofleHHH ]. 

[9] fleiicxBHxenbHo, b 75 rofly xajifleeB, 14-ro qncjia Mecana flaa^* 
MepxypHH yxpoM 6bui Ha paccxoaHHH ncuioBHHbi jioxxa naa SBesfloft ioxchoh 
uaniH [BecoB]^^, xax axo no oxHonieHHio k HamHvr HaqajibHUM xoaxaM oh 
H axoaHjica xoraa na 141/6 rpaaycax KaemHeii. H axo BpeMa cooxBexcxBOBaao 
512 roay nocjie Ha6oHaccapa h yxpy c 9-ro na 10-e hhcjio ernnexcKoro Mecana 
Tox, Koraa cpeanee noaoxceHHe CcuiHna naxoaHjiocb na SVe rpaaycax 
CxopnMOHa. CaenoBaxeabHo, HaH6cuibnree yxpeanee paccxoaHHe paBHajiocb 21 
rpaaycy. 

[10] A B 67 roay xaaaeeB, 5-ro Aneaaea MepxypHH yxpoM 6biJi Ha noaaoxxa 
BHme ceBepHoU aacxH ji6a CxopnHOHa, xax axo, no-nameMy, oh Haxoaaaca 
na 21/3 rpaaycax CxopnHona^. 3xo ace BpeMa cooxBexcxBoaaao 504 roay nocae 
Ha6oHaccapa h yxpy c 27-ro na 28-e ancao ernnexcxoro Mecana Tox, xoraa 
cpeanee noaoxcenne Coanna Obiao na 24 V 2 V 3 rpaaycax CxopnHOHa. CaeaoBa- 
xeabHO, caMO paccxoaHHe oxaaaaocb paBHUM 221/2 rpaaycaM. 

Tenepb, xax xax onaxb b asyx 3xhx Ha6aK)aeHHax pasHocxb cpeannx 
noaoaceHHii cocxaBaaex 192^3 rpaaycoB, a HanOoabniHx paccxoaHHft — IV 2 rpa- 
ayc, oxcioaa caeayex, axo 2^3 oanoro rpaayca, na xoxopbie 212^3 rpaayc hcxomoxo 
paccxoaHHa npeBbiniaex 21 rpaayc HaHMeHbmero, cooxBexcxByiox opnOaHanxeab- 
Ho 9 rpaaycaM. Ecan mh npnOaBHM hx x 51/6 rpaaycaM CxopnnoHa, xo noayaHM 
cpeaHee noaoxenHe, aaa xoxoporo HanOoabmee yxpennee paccxoaHHe oxaxcexca 
paBHHM 212^3 rpaaycy Beaepaero; axo noaoxenne cooxBexcxByex 1414 rpaaycaM 
CxopnHOHa^^ H xaxxce cpeanaa xoaxa Mexay 271/21/3 rpaaycaMH JIbBa h 
141/6 rpaaycaMH CxopnnoHa 6yaex Haxoanxbca caMoe Ooabmee na 6 rpaaycax 
KaemneH. 

Hxax, Ha ocHOBaHHH axHx HaOaioaeHHH h xohhhx cpaBHeHHH BHanMHx 
noaoxceHH^ aaa apynix naanex mh HamaH, axo anaMexpH, npoxoaan^ne aepea 
anoren h nepnreH naxH naanex, coBepmaiox Hexoxopoe nepeMenieane Boxpyr 
ncHxpa aoanaxa b HanpaBaeHHH ncxaieaoBaxeabHOCXH sHaxoB h axo axo 
nepeMemeHHe coBepmaexca b oannaxoBoe BpeMa c nepeMemeHHeM c4)epH 
HenoaBHxcHHX 3Be3a. riocxoabxy nocaeanaa na ocHoaaHHH aoxaaaHHoro BHme 
nepeMemaexca npH6aH3HxeabHo Ha 1 rpaayc b xeaenne 100 aex, xo 3 a 400 aex, 
oxBaxHBamn^Hx BpeMa, npomeamee ox axHx apcBHHx HaOamaeHHH Bnaoxb ao 
HamHX, anoreii Mepxypna, HaxoaHBmHHca na 6 rpaaycax^^, nepeaBHHyaca 
npH6aH3HxeabHo Ha 4 rpaayca h Haxoanxca xenepb na 10 rpaaycax^^. 
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IX. 8. O moM, 


Mepxypm deastcdbi npu6jiuxaemcsi k 3eMJie 


8. O TOM, HTO njiaHcxa MepsypHii xaKxe b TCHCHHe oanoro o6opoTa 
asaxabi CTaHOBHTca b GjiHxanuiee k ScMae noaoxcHHC^'* 

B cooTBercTBHH c 3THM MH HccjiCflOBajiH BejiHHHHBi HOJiyaaiomHxca 
HaH6ojibmHx orioioHeHHH, xoraa cpeflHce nojioaccHHe CojiHua oKasbiBajiocb b 
anoree Mepaypaa, a Taxxe b axaMerpajibHo npoxHBonojioxHOM Mecxe. 3xo mh 
onpeaejiajiH ae h3 apeBHMx Ha6jiK)AeHHH, ho h3 Ha6jiK}AeHHH, caejiaHHbix aaMH 
npH noMoiHH acxpojia6MH; b Ha6jiiOAeHHax xaKoro poaa jiyame Bcero no3Haexca 
nojib3a axoro npH6opa. ZteHCXBHxejibHo, ccjih Ha6jiK3flaeMbie njiaHexbi ae 
oxaBbiBaioxca nod/iHBOCxa ox Bapaaee Bbidpaaabix 3Be3fl, nojioaceHaa xoxopbix 
H 3 BecxHbi, Kax 3X0 aaiac Bcero a dbiBaex c MepxypaeM, BCJieacxBae xoro, axo 
oaeHb peaxo moxho yBaaexb dojibmyio aacxb aenoABaacabix 3Be3a aa 
oaaHaxoBbix c hhm paccxoaaaax ox Cojiaua, to npa noMoma Ha6jiK)aeHaa 
3Be3a, aaxoaaiaaxca aa ropaaao 6djibmax paccxoaaaax, moxho xoaao 
onpeaeaaxb nojioxeaaa aadaioaaeMHX CBCxaji xax no aojiroxe, xax a no 
mapoxe^^. 

Tax BOX, B 19 roay Aapaaaa, b aoab c 14-ro aa 15-e aacjio eranexcxoro 
Mecana Axap yxpeaaad Mepxypaa, naxoaHamaaca b Haa6oabnieM oxxaoaeaaa 
a cpaBHaBaeMbiB co 3Be3aofi b cepaue JIbBa, Ha6aK)aajica aa 201/5 rpaaycax 
a cpeaaee noaoaceaae Coaaua 6biao aa 91/4 rpaaycax Kaemaeli, xax 
Hxo HaaOoabniee oxxaoaeaae oxaaaaocb paBHbiM 19 1/20 rpaaycaM. 

B xOM *6 caMOM roay, BeaepoM 19-ro Tlaxona Mepxypafi onaxb aaxoaHaca 
B HaH6oabnieM oxxaoHeaaa a cpaBaaBaeMH^ c 6aecxauteil 3Be3aoil b Taaaax 
aaOaxjaaaca aa 41/3 rpaaycax Teabpa^^, a cpeanee noaoxeaae Ccuiaua 6biao 
aa IW 12 rpaaycax OBaa. Oxcxjaa aaaOoabmee oxxaoaeaae oxa3biBaaocb paBHbiM 
231/4 rpaaycaM. TaxaM oOpaaoM, hcho moxho Obiao Baaexb, axo 
anoreft axcueaxpa 6bia b Kaemaax, a ae b OBae**. 

riocae xoro xax 3xo ycxaaoBaeao, nycxb ABT 6 yaex 
aaaMexpoM [pac. 9.5], npoxoaautaM aepe3 anoreii. IIpeanoaoacaM, 
axo xoaxa B 6 yaex neaxpoM aoaaaxa a mocxom, rae aaxoaaxca 
raa3 aaOaroaaxeaa, xoaxa A coorBexcxByex 10 rpaaycaM Kaemaeii, 
a r — 10 rpaaycaM OBaa. Boxpyr A a F onameM paBHbie 
anauaxau, aa xoxopux aaxoaaxca xoaxa A a E, a npoBeaeM 
a3 B X HBM xacaxeabHbie npaMbie BA a BE a coeaaaaM i^eHxpbi 
c xoaxaMa xacaaaa nepneaaaxyaapaMa AA a FE. Tax xax b 
Kaemaax aaaOoabmee yxpeaaee oxxjioaeaae ox cpeaaero noao- 
xeaaa aaOaxJaaaocb paBHUM I 91/20 rpaaycaM, xo yroa ABA 6 yaex 
paBHaxbca 19;3 rpaaycaM, xaxax b aexbipex npaMbix yraax 
coaepjxaxca 360, aaa 38 ;6 xaxaM, 360 xoxopbix cocxaBaaK)x asa 
npaMbix yraa. TaxaM oOpaaoM, ayra, cxoau^aa aa npaMoa AA, 
Phc. 9.5 6yaex paBaaxbca 38;6 rpaaycaM, xaxax b xpyre, onacaHHOM oxoao 
npaMoyroabHoro xpeynwibaaxa ABA, 6 yaex 360; cxaraBaK)maa ee 
npaMaa AA 6 yaex paaaa npaeaaaaxeabao 39;9 aacxaM, xaxax b ranoxeHyae 
AB coaepacHxca 120^’. 

SaxeM, nocxoabxy b Obho aaOaioaeHHoe Beaepaee HaHOojibmee oxxaoHeHHe 
ox cpeaaero noaoxeHHa paBaaaocb 231/4 rpaaycaM, yroa FBE 6yaex paBaaxbca 
23; 15 rpaaycaM, xaxax b aexbipex npaMbix yraax coaepxHxca 360, aan 46;30 
rpaaycaM, xaxHx b asyx npaMux yraax coaepxaxca 360. TaxaM oOpaaoM, ayra 
Ha FE 6yaex paaaa 46;30 rpaaycaM, xaxax b onacaHHoa oxoao npaMoyroabaoro 
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TpeyrojibHHKa FBE oKpyxHOCXH coflepxHxcs 360, a craniBaeMaa eio npamaa 
FE Oyaex pasHa 47;22 aacxHM, ecjiH rmoxcHyay BF nojioxHxb paBHOH 120. 
CjieflOBaxenbHo, ecnn npamaa FE paBHaexca 39;9 BCJieacxBHe paaeHcxBa AA h 
FE KaK paflHycoB anauHiuia, a npaiaaa AB — 120 aacxaM, xo npaMaa BF 
Oyaex paBHa 99;9 xaKHM aacxaM, a Bca npaMaa ABF — 219;9. Ecnn mh 
paaaejiHM ee nonojiaM b xonae Z, xo nojioBHHa AZ Oyaex paBna 109; 34, a 
paccxoanne Mexfly B n Z — 10;25 xaKHM xe aacxaM^®. 

Tenepb oaeBHflHO, axo jm6o xoaKa Z Oynex nenxpoM xoro aKcuenxpa, na 
KOxopoM Bceraa naxoanxca uenxp annuHiuia, jih6o BOKpyr nee 6yaex Bpamaxbca 
UCHxp ynoManyxoro xpyra; fleiicxBHxejibHo, xcuibKO xaKHM o6pa30M h Moxex 
UCHxp anHUHKjia Haxoanxbca, KaK noKasano, na oflHHaKOBOM paccxoaHHH ox 
Z B KaxflOM H3 B3axbix HO flHaMcxpy nojioxcHHH. Ho ecjiH 6bi xoaKa Z 6buia 
ueHxpoM SKCueHxpa, na KoxopoM Bcerna Haxoanxca nenxp annuniuia, xo axox 
SKCUCHXP 6bUI 6bl HenOABHXHblM, H H3 BCCX nOJIOXCHHH HaH6ojiee 6jIH3KHM k 
SeMjie (x.e. coBna^arantHM c nepHrecM) Obuio 6hi xo, Koxopoe nojiyaajiocb b 
Obhc, xaK KaK BF ~ HaHMCHbrnaa npaMaa h 3 Bcex ccKyn^Hx, npoBeaeHHbix 
H3 B K onHcanHOH okojio Z OKpyxHocxH. OflHaKO nojioxeHHe b Obhc He Oyaex 
caMtJM 6jih3khm k SeMjie no cpaBHeHHio c apyxHMH, ho noaoxenna b BaH3Heuax 
H BoAoaee oKaabiBaioxca 6 ojiee 6jim3kmmh k SeMne, h k xoMy xe c 
npH6aH3HxejibHo paBHUMH paccxoaHHaMH. Tbkhm o6pa30M, acHO, axo ueHxp 
ynoManyxoro aKcnenxpa apamaexca BOKpyr xoaKH Z b npoxHBonoaoxHyK) cxopony 
BpameHHa annuHioia, x.e. npoxHB nooieaoBaxeabHocxH anaKOB, h aenaex oahh 
o6opox B xeaeHHe oflHoro nepHoaa [o6panieHHa annu^ncjia]. Tbkhm oOpaaoM, b 
3X0M ABHxeHHH ueHxp 3nHUHKaa 6yflex HaH6Qaee Sahbkhm k SeMne Asa paaa b 
xeaeHHe oahoxo o6panieHHa^^ 

A xo, axo B BaH3Heuax h BoAOJiee annuHKn aBaaexca 6onee 6nH3KHM k 
SeMne, aeM b OBne, aenco moxho yBHAexb h 3 npaBeAennux Bbime HaOaiOAeHHd. 
AeHcxBHxeabHo, b Ha6aiOAeHHH 16-ro 9>aMeHoxa b 16 roAy AApnana nanBoabmee 
Beaepnee oxKaonenne ox cpeAHero noaoxenna paanaaocb 21 1/4 rpaAycy, b 
HaOaiOAeHHH xe 18-ro OaMeHoxa^^ 4 roaa AHxoHHHa nanBoabniee yxpennee 
oxKaoHeHHe ox cpeAHero noaoxenna cocxaBaaao 261/2 rpaaycoB, npnaeM b 
060HX HaOaiOAeHHax cpeanee noaoxenne Coanua 6biao na 10 rpaaycax BoAoaea. 
Toano xaK xe b HaBaraaeHHH 19-ro 3nH4)H 18 roaa Aapnana HanBoabmee 
yxpennee oxKaonenne ox cpeAHero noaoxenna paanaaocb 21V 4 rpaaycy, a b 
nepBOM roAy AHxoHHHa, 20-ro 3nH4)H HanOcabmee Beaepnee oxKaoHeHHe ox 
cpeAHero noaoxenna paanaaocb 261/2 rpaaycaM, h b o6ohx 3 xhx naOaiOAeHHax 
cpeAHee noaoxenne Coanua 6hiao na 10 rpaaycax BananenOB^^. Tbkhm oOpaaoM, 
ecan caoxnxb oOpanteHHbie b npoxHBonoaoxHbie cxopoHbi HanOoabnine oxKao- 
HeHHa B BoAoaee n Bananeuax, xo noayanxca 471 / 2 I /4 rpaaycoB, a o6a 
oxKaoHeHHa b OBne oxBaxuBarax BMecxe [xoabKo] 461/2 rpaaycoB, xax xaK no 
HaOaiOAeHHaM Beaepnee oxKaonenne, Koxopoe pannaaocb yxpenneMy, cocxaBnao 

231/4 rpHAyca^**. 


9. 06 oxHOuiennu n Beananne anoMaann Mepxypna 

riocae 3XHX npeABapnxeabnux aaMeaannn ocxaexca noxaaaxb, oKoao Kaxon 
xoaKH npaMOH AB coBepmaexca Boanpaurenne annuHKaa b xoaobom paBnoMepnoM 
ABHxennn b HanpaBaennn nocaeAOBaxeabnocxn anaxoB, a xaxxe xaxoBo dyaex 
paccxoanne ox Z uenxpa aKcuenxpnaecKoro xpyra, coBepmaiomero ABHxenne 
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npoTHB nooieaoBaTejibHocTH SHaKOB B TaKoe xe Bpema [hto h annuHioi]^^. 

3Toro HccjieaoBaHMa mu HcnojibsoBajiH ABa Ha6jiK)AeHH9 HaH6ojibmHX 
OTKAOHeHHH, KaK yxpeHHero, xax h BeaepHero, npaaeM b o6ohx Ha6jiK)AeHH9x 
cpeflHee nojioxeHHe oxcxoano Ha aexBcpxb oxpyxHocxH b oany h xy xe cxopony 
ox anorea, h6o b sxom Mecxe nojiyaaexca HaH6ojibmaa pasHHua soAHaKaabHOH 275 
aHOMaAHH. 

B 14 rosy AapHaHa, BeaepoM 18-ro uHCJia enmexcKoro Mecaua Mecope, 

Kax Mbi HauuiH B Ha6AiOAeHHax, npoHSBeaeHHux TeoHOM, HaH6ojibmee 
oxKAOHeHHe MepxypHa ox CoAHua 6bijio, xax oh roBopnx, Korna aianexa 6bLia 
Ha 31/21/3 rpaayca caasH SBesAbi, axo na cepaue JlbBa^^. TaxHM o6pa30M, no 
oxHomeHHK) K HamMM naaamiHbiM xoaxaM MepKypHii naxoAHjica npH6jiH3HxeAbHO 
Ha 6 V 3 rpaaycax JIbBa, a cpeflHce noaoxcHHe Ccuinna 6biJio xoraa na IOV 12 
rpaAycax Paxa, xax axo HaH6oAbniee Bcaepnee paccxoaHHc MepxypHa cocxaBjiajio 
261/4 rpaAycoB. 

Bo 2 xe rosy AHxoHHHa, yxpOM 24-ro aHCJia eninexcKoro Mecana Mecope 
Mbi Ha6AiOAajiM npH noMou^u acxpana6HH HaH6ojibniee oxiuionenHe MepxypHa. 
CpaBHHBaa ero nonoxeane c caMoii djiecxan^eft h3 rnas, mm HanuH, axo oh 
HaxoAHJica Ha 2OI/12 rpaaycax EjiHaneuoB, npHaeM 
cpeflHee ncwioxeHHe CojiHua 6bMo onaxb b Paxe 
Ha 101/3 rpaAycax^^, xax axo HaHOojibinee yxpennee 
oxxAOHeHHe paBHajiocb 2OI/4 rpaaycaM. 

YcxaHOBHB 3X0, B03bMeM onaxb AHaMexp AZBF 
[pHc. 9.6], npoxoAAipHil aepea xoaxH, cooxBexcx- 
ByxjiAHe 10 rpaAycAM KAemneil m Oana. IIpeAno- 
AOXHM, xax H Ha npeAHAyipeM aepxexe, axo xoaxa 
A npeACxaBAaex Mecxo, b xoxopOM naxoAHXca uenxp 
anHUHXAa, xoraa oh Oyaex na 10 rpaAycax 
[o] KAemneii, a F — Mecxo ero, xoraa oh Oyaex na 
10 rpaaycax Oana; xoaxa B npeacxaBAaex uenxp 
30AHaxa, a Z — xa, oxoao xoxopofi uenxp 
^ sxcucHxpa coBepuiaex CBoe ASHxenHe npoxHB noc- 

P„c. 9.6 AeAOBaxcAbHocxH 3HaxoB. H nycxb cnaaajia xpe6y- 

exca HaiixH, nacxoAbxo ox xoaxH B oxcxohx uenxp, 
Boxpyr xoxoporo, xax mm cxaaajiH, coBepmaexca paBHOMepnoe ABUxenne ne 
snHUHXAa B HanpaBAeHHH uocAeAOBaxeAbHOCXH anaxoB. 

Ilycxb 3XOH xoaxoH Oyaex H; npoBeaeM aepea H upaMyx) uoa npaMMM 
yxAOM X AF, axo6M ona oxcxoajia na aexBepxb oxpyxHocxH ox anorea. B 
cooxBexcxBHH c npHBeAeHHMMH HaOniOAeHHaMH BoabMeM na neii uenxp 0 
auHuHXAa, h6o b 3xhx HaOmoAennax cpeanee noAoxenne Coahua na 
10 rpaaycax Paxa oxcxoaAO ox anorea na aexaepxb oxpyxnocxH. OnnuieM 
Boxpyr © anHUHXA KA, npoBeaeM h 3 B x neuy xacaxeAbHue BK h BA h 
coeaHHHXBAbHMe npaMMe 0K, 0A a B0. Tenepb, xax xax b paccMaxpHBaeMOM 
cpeaneM noAOxenHH HaHOoAbmee yxpennee oxxAonenHe ox cpeanero coraacHo 
npeanoAoxeHHK) paanaAOCb 201/4 rpaaycaM, a HanOoAbuiee Beaepnee oxxao- 
nenne — 261/4 rpaaycaM, xo yroa KBA paBHaexca 46;30 rpaaycaM, xaxHx b 277 
aexMpex npaMMx yraax coaepxHxca 360^*. CaeaoBaxeAbHo, ero noAOBHna, x.e. 
yroA KB©, 6yaex paBHaxbca 46;30 xaxHM rpaaycaM, xaxHx 360 coaepxHxca b 
AB yx npaMMx yraax. TaxHM oOpaaoM, cxoaniaa na npaMoii ©K ayra 6yaex 
paBHa 46;30 rpaaycaM, xaxHX b onncaHHUH oxoao npaMoyroabHoro xpeyroabHHxa 
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B0K oKpyxHOCTH HMeercH 360; crarHBaeMafl xe eio npaMaa ©K Oyaex pasHa 
47;22 HacraM, Kaanx b ranoTeHyae B0 conepxHxca 120. CjieflOBaxeabHo, ecna 
paflHyc ©K annuHiuia paBHaexca 39;9, a BZ, xax noKaaaHo, 10;25, xo b 
npaMOH B© xaKHx aacxeH 6yflex 99;9^’. 

Jlajiee, xax Kax pasHocxb ynoMaHyxHx naHOojibmHx oxKaoHeHHH cocxaBjiaex 
6 rpaaycoB h flBaxflbi coaepxHx BejiHaHHy pasHOCxH, cooxBexcxByromeii 
soAHaKajibHoH aHOMajiHH*®, a nocneflHaa onpea&naexca yrjioM B0H, Kax axo 
6buio HaMH noxaaaHo, xo yroji B0H Oyaex paBHaxbca 3 xaxHM rpaaycaM, xaxax 
B aexbipex npaMbix yrjiax coaepxHxca 360, h 6 rpaAycavi, xaxnx 360 coaepxHxca 
B flByx npaMbix yrnax. TaxHM odpaaoM, cxamaaeMaa npaMon BH ayra 6yaex 
paBHaxbca 6 rpaaycaM, xaxMx b xpyre, onncaHHOM oxojio npaMoyrojibHoro 
xpeyrojibHHxa BH©, coqepxMxca 360, a caMa npaMaa BH Oyaex paana 6; 17 
aacxaM, xaxnx b ranoxenyae B© coaepxnxca 120. H, cjieaoBaxeabHo, ecan b 
npaMOH B© 6yaex 99;9 aacxcH, a b BZ — 10;25, xo b BH xaxHx aacxeii 

278 6yaex 5; 12. CaeaoBaxejibHo, BH 6yaex npHOananxeabHo paana noaoBHHe ox 
BZ, H xaxaaa ms BH m HZ paana npHOaHSHxeabHO 5; 12 aacxaM, xaxHx b 
paflHyce anHi^Hxjia 6yaex 39;9. 

SaxcM na xoh *e ^Hrype [pHc. 9.7 ] npoaeaeM nepea Z b npoxHBonoaoxHyx} 
H© cxopony npaMyx) ZMN, nepnCHanxyaapHyx) x AT. Ha axofl npaMod 6yaex, 
xoneano, naxoanxbca ucHxp [M] xoro axcaeHxpa, Ha xoxopoM aexHx neaxp 
© annuHxaa, xax xax npaMbie H© h ZN 
BcaeacxBHe oaHoapeMCHHocxH h HanpaaaeH- 
HocxH B npoxHBonoaoxHbie cxopoHu cbohx 
aBHxeHHlt BMecxe aepHyxca x oOipeii Haaaab- 
Hoft xoaxe. IIoaoxHM ZN paBHolt ZA, xax axo 
ZN H AZ 6yayx cxaaauaaxbca h 3 paaayca 
axcueHxpa h paccxoaHHa Mexay ueHxpaMH 
3X0X0 [noaBHXHoro] axcneHxpa h xoaxoli Z. 

279 BoabMCM Ha npoBeaeHHOH npaMOH [ZN] uenxp 
axcnenxpa, nycxb axo 6yaex M, aaxcM co- 
eaHHHM Z©. 

Tenepb xax xax yroa MZH npaMoii, a 
©ZH noaxH hc oxaHaaexca ox npaMoxo, xo h 
aHHHa NZ© noaxH hc 6 yaex oxaHaaxbca ox 
npaMOH. Ho 6 biao aoxaaano, axo ecan paanyc annnnxaa hmcox 39;9 aacxeii, 
xo npaMaa NZ, paBHaa AZ, 6 yaex coaepacaxb 109;34, a Z©, paaHaa 
B©, — 99;9 xaxHx jxe aacxeft. M aca npaMaa NZ© 6 yaex paana 208;43 
aacxaM, a ee noaoBHHa NM, npencxaBaaioinaa paanyc axcuenxpa, 6 yaex 
npH6aH3HxeabHo paBHa 104;22, a ocxaxox ZM — paccxoaHHe Mexay nenx- 
paMH — 5; 12 aacxaM. Ho 6 biao noxaaaHo, axo xaa^aa h3 npaMbix BH h 
HZ paBHa 5; 12 xaxHM *e aacxaM. CjieaoBaxeabHo, y Hac nojiyaaexca, axo 
ecxH paanyc axcuenxpa paBHaexca 104;22, xo xa*aaa h 3 npaMbix Mexay 
ueHxpaMH 6 yaex paana 5; 12, a paanyc anHimxaa 39;9. TaxHM o 6 pa 30 M, ecan 
nojioacHXb paanyc axcneHxpa paanaiM 60, xo xaxaaa h3 npaMbix Mexay 
ueHxpaMH 6 yaex panna 3;0, a paanyc annnnxaa 22;30. 3xo n xpeOoBaaocb 
noxasaxb. 

Hpn xaxHx npeanoaopxeHnax 6 yayx cooxBexcxBOBaxb Ha 6 aK)aeHHaM n 
Haneoabnine oxxjioHeHna b HanOcwiee 6jih3xhx x SeMae Mecxax, a hmchho 
xoraa cpeanee noaoxenne Coanua 6 yaex npnxoanxbca na 10 rpaaycoa Boaoaea 
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HjiH E;iH3HeuoB H oTCToaTb OT anorcB Ha yroji, cooxBercTByiomHH cxopoHC 2 *° 
npaBHjibHoro xpeyrojibHHKa; yroji, non KoxopuM mh bhahm anHUHKji, cocxaBjiaex 
npH6jiH3Hxe;ibHo 47i/2'/4 rpaaycoB, •rro mh MoaceM noKa3axb cjieayioinHM 
o6pa30M**. 

riycxb ABFAE npeacxaBjiaex anaMexp, npoxoaamHH aepea anoreii 
[pHC. 9.8]; npeanojioacHM, hxo xoaxa A — mccxo anorea, a B — xa xoaxa, 
BOKpyr KOxopoH ueHxp noABHacHoro SKCueaxpHaecKoro xpyra coBepmaex 
o 6 paipeHMa npoxHB nocjieflOBaxeAbHocxH 3HaKOB. riycxb T 6 yflex xohkoh, BOKpyr 
KoxopoH ABHxcexca B HanpaBACHHH nocjieaoBaxeAbHOCxH 
3HaKOB ueHxp anHUHiuia, a xoaxa A — ueaxp soAHaKa. 
riycxb B 060 HX ABHxccHHax, coBepmaiomHxca paBHOMepao 
BOKpyr CBOHX UCHXPOB B npOXHBOHOAOXCHHe CXOPOHH, 
6 yAyx npoHACHH ox anorea A yrAH, cooxaexcxByiomHe 
cxopoHaM npaBHAbHoro xpeyrojibHHKa [x.e. 120 rpaAycaM]. 281 
nycxb rZ 6 yAex npaMaa, Beaymaa anHitHKA, a BH — 
BCAymaa ucHxp SKCueaxpa. Ilycxb H 6 yAex ueaxpoM 
sKcucHxpa, a Z — anHUHKAa; onncaB okqao Hero anHUHXA, 
npoBCACM A© H AK — KacaxeAbHHC k annitHKAy. SaxeM 
npoBCACM cocAHHHxeAbHue npaMHe FH, AZ, Z©, ZK h 
H3 A onycxHM aa FZ nepneaAHKyAap AA. TpeOyexca 
noKaaaxb, axo yrOA ©AK Oyaex paaea AlVjV^ xaxHM 
rpaAycaM, xaxax b aexnpex npaMux yrAax cOAep^caxca 
360. 

Tax KaK KaxAUH as yrAOB ABH a AFA cxaraaaex 
cxopoay npaBaAbaoro xpeyroAbaaKa a paaea 120 rpaAy¬ 
caM, xaxax B AByx npsMux yrAax 6 yAex 180, xo Ka}KAbiH h3 yxAOB FBH a 
AFA OyACx C 0 Aep*axb no 60 xaxax *e rpaaycoB. Ho yroA BHF paaea BFH, 
h6o BF npeAHOAaraexcH paBHoii BH, a 06 a ocxaAbaue yrAa, AonoAaaKJiAae ao 
AByx npsMHx yrAOB, bmccxc aaaxue, cocxaaAHiox 120 rpaAycoB, xax axo xaAU](HH 
h3 aax OyACx paaea 60 xaxaM *e rpaaycaM. CACAOBaxeAbao, xpeyroAbaax 
BFH 6 yAex a paBHoyroAbauM, a paBaocxppoaaaM. Ho yroA AFA paaea 
BFH; BHaaax, xoaxa H, F, Z Oyayx Aexaxb aa oahoh npaMoa. TaxaM o6pa30M, 

HZ, npeACxaBABKiutaa paaayc axcueaxpa, 6yAex paBaa 60 aacxaM, xaxax npaMaa 
FH, paaaaa FA — paccxoaaax) MexAy ueaxpaMa, coAepxax 3, a FZ — 
ocxaxox — 57 xaxax xe aacxea. 

flaAee, xax xax yroA AFA paaea 60 rpaAycaM, xaxax b aexHpex npaMHx isi 
yrAax Oyaex 360, aAa 120 xaxaM, 360 xoxopux cocxaaAaxJx ABa npaMHx yrAa, 
xo Ayra, cxoan^aa aa npaMoii AA, Oyaex hmoxb 120 rpaaycoa, xaxax a 
onacaaaoa oxoao npaMoyroAbaoro xpeyroAbaaxa FAA oxpyxaocxa coAepxaxca 
360, a Ayra aa FA Oyaex paBaa AonoAaaioutHM ao noAyoxpyxaocxa 60 rpaAycaM. 
CAeAoaaxeAbHO, h 3 cxaraBaKiu^ax ax npsMHx AA 6yAex paaaa 103;55 aacxsM, 
xaxax B ranoxeayae FA coAepxaxcsi 120, a FA paaaa 60 xaxaM xe aacxsM. 
TaxaM o6pa30M, ecAa npaMaa AF paaaa 3, a FZ — 57, xo a AA xaxax 
eAHHHu 6yAex 2;36, a FA — 1;30 a b AZ nocAe BHuaxanaa [FA h3 FZ] — 

55; 30. M xax xax xaaApaxn aa aeii a aa AA AaK)x nocAe CAOxeaaa xaaApax 
aa AZ, xo AJiHaa AZ 6yAex paaaa 55;34 aacxaM*^, xaxax a paAayce ananaxAa, 
x.e. a xaxAoa h3 npaMHX Z© a ZK, npeAnoAaraAOCb 22;30. CAeAoaaxeAbao, 
ecAH noAoxaxb ranoxeayay AZ paBHOa 120, xo xaxAaa as ©Z a ZK 6yAex 
paaaa 48; 35 xaxaM aacxaM a xaxAHa m yxAOB ZA© a ZAK Oyaex hmoxb 
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no 47;46 rpaaycoB, kbkhx b aByx npsMiiix yrjiax coaepacHTca 360. TaKHM 
o6pa30M, Bccb yroa 0AK Oyaer HMCTb 47;46 rpaaycoB, xaxnx b nexhipex 
npacMbix yraax coaep*HTca 360. 3to h rpedoBaaocb aoKasaxb. 

10. 06 HcnpasaeHHM nepMoaHMecxHx aBHxeHHH Mepsypna 

Bcjiea 3a sxhm naM nyxHO onpeaeanxb nepHoannecKHe aBHxenHH MepRypna 
H Hx HanaabHbie anoxn. Hxo Kacaexca aoaroxbi, x.e. paBHOMepnoro afinxenna 
annuHKaa BOKpyr xomkh F, xo mh cpaay OyaCM hmoxb hx saaaHHbiMH no 
coanenKbiM. 3noxy xe anoMaaHH, x.e. aBHxeHHs CBexnaa no anHUHKay Boxpyr 
ero uenxpa, mh BOSbMeM h3 anyx OeccnopHHx naOaioaeHHH, oano h3 koxophx 
6yaex h 3 3anHcaHHHx naMH h oaho — h 3 apcBHHx. 

Mh naOaioaaaH naanexy MepxypHH bo 2 roay AnxoHHHa, vum b 886 roay 
nocae HaOonaccapa, b eninexcKOM Mecaue 3nH4)H, co 2-ro na 3-e nncao. 
Ha6aK)aeHHe Onao npoH3BeaeHO npn nOMOn^H acxpoaaOHH, npHneM MepKypHH 
en^e ne aomea ao CBoero HaH6oabmero BenepHero oxKaonenHa. ITo cpaBnennK) 
CO 3Be3aOH na rpyan JIbBa MepxypHH oxaaaaca naxoaanxHMca na 171/2 rpaaycax 
BaH3HeuoB; oh xoraa na \V(, rpaayc niea noaaaH aenxpa Jlynn. CooxBCxcxByio- 
mee bpcmh b AacKcaHapuH Bnao — 3a 41/2 paBHoaeHCXBCHHHx naca ao 
noayHOHH, [co 2-ro] Ha 3-e HHcao, xax xax no acxpoaaOHH b MepHanane cxoaa 
12 rpaayc ZleBH, a Coanue naxoanaocb na 23 
rpaayce Teabpa*^. Ho coraacHO aoKasannoMy b 
3X0X Mac cpeaHee Mecxo Coanua naxoanaocb na 
22; 34 rpaaycax Teabua, a [cpeanee Mecxo] 

JlyHH — Ha 12; 14 rpaaycax BaHSHeuoB; ox- 
CHHXHBaeMaa ox anorea annuHicaa anoMaana 
[JlyHH] paBHaaacb 281;20 rpaaycy; xaxHM o6pa- 
30M, H3 axoro hcxhhhoo noaoxenne ueHxpa Jlynn 
noaynaexca na 17 ; 10 rpaaycax BaH3HeuOB, a 
BHAHMoe — Ha 16;20*'*. CaeaoBaxeabHO, nocKoab- 
Ky naanexa MepKypHH oxcxaaaaa ox uenxpa Jlynn 
Ha 11/6 rpaayc, ee noaoxenne Bnao na 11 Vi 
rpaaycax BaHaneuoB. 

VcxaHOBHB 3X0, BoabMOM npoxoaan^HH nepea 
anoren h nepnreH*^ awaMexp ABFAE [pnc. 9.9]. 
riycxb xoHKa A 6yaex mocxom anorea, a B — 
xoHKOH, BOKpyr KoxopoH o6pantaexcH npoxHB 
nocaeaoBaxeabHOCxH anaxoB uenxp sKcueHxpHuec- 
Koro Kpyra, F — xohkoh, Boxpyr KoxopoH o6pa- 
n^aexca uenxp annuHKaa b nanpaBaennH nocae- 
aoBaxeabHOCXH [anaxoB], h, HaKoneu. A — uch- 
xpoM aoaHaxa. Flycxb cnauaaa uenxp annuHKaa 
Z B ABHxeHHH BOKpyr xoHKH F Obia nepeaBHHyx npaMon FZ na yroa AFZ; 
BOKpyr xe xohkh B uenxp H aKcuenxpHuecKoro xpyra Ona nepeaBHHyx npaMon 
BH Ha yroa ABH, koxophh, KoneHHO, BcaeacxBne oannaKOBocxH BpeMen 
oOpau^enna 6yaex Bceraa paBHHM yray AFZ. Boxpyr Z onnmeM annuHKa 
0KA, H npeanoaoxHM, uxo cBexnao naxoaHxca b A. IlpoBeaeM coeaHHHxeabHne 
npaMHe FH, HZ, AZ, ZA h AA; na npoacaxennyio npaMyio FZ0 onycxHM 
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H3 H H A nepncHflHKyjiapH HM h AN, a h 3 Z na AA nepncHflHKyjiap ZS. 
riycTb Tpe6yeTCH onpeaejiHTb ayry anHaHKaa ot anorea 0 ao luiaHerbi 

Tax KaK cpeanee noaoxCHHe CojiHua 6 buio Toraa na 22;34 rpaaycax Teabua, 
a nepHrcH luiaHerbi naxoaiuica npH 6 jiH 3 HTejibHO na 10 rpaaycax OBna*^, xax 
MTo cpeanee ee noaoaceHHe no aojirore orcroaao ox nepnrea na 42;34 rpaayca, 
xo yroa FBH aojiacen pasnaxhca 42;34 rpaaycaM, xaxHx b nexbipex npaMbix 
yraax coaepacHxca 360, hjih 85;8 xaxHM, kbkhx 360 6 yaex b anyx npaMbix 
yraax, Toraa BCJieacxBne xoro, axo BF Bceraa paana BH, KaxauH h3 yraoB 
BHF H BFH coaepacHX no 137;26 xaxnx xe rpaaycoB. Thkhm o6pa30M, ecjin 
Mbi onHmeM OKoao xpeyroabHHKa BFH oKpyxnocxb, xo cxaxHBaeMaa npaMoii 
HF ayra 6 yaex pasna 85;8 rpaaycaM, xaxnx bo bcch oxpyxnocxH 6 yaex 360, 
a ayra na BF paana 137;26 xaxHM xe rpaaycaM. CaeaoBaxeabno, h3 
naxoaaipHxca noa hhmh npaMbix oana FH 6 yaex paana 81;10 aacxn, xaxnx a 
anaMexpe xpyra 6 yaex 120, a apyraa BF — 111;49 xaxHM xe nacxaM. TaxHM 
o6pa30M, ecjiH npaMaa BF paana 3, xo FH 6 yaex paana 2; 11. 

3axeM, nocxoabxy yroa BFH paaen 137;26 rpaaycaM, xaxnx a aayx npaMbix 
yraax 6yaex 360, a yroa BFM paaen 85;8 xaxnM xe rpaaycaM, xo yroa 
HFM cocxaanx ocxaromneca 52;18 rpaayca. TaxnM o6pa30M, ayra na npaMon 
HM 6 yaex paana 52; 18 rpaaycaM, xaxnx onncannbin oxoao npaMoyroabnoro 
xpeyroabnnxa FHM xpyr coaepxnx 360, a ayra na FM paana neaocxaximnM 
ao noayoxpyxnocxn 127;42 rpaaycaM. Caeaoaaxeabno, n3 npaMbix, cxamaaeMbix 
nMn, HM 6 yaex paana 52;53 nacxaM, xaxnx a mnoxenyae FH coaepxnxca 
120, a FM paana 107;43 xaxnM xe nacxaM. TaxnM o6pa30M, ecan npaMaa 
FH paana 2;11, a paanyc axcitenxpa, necymero annpnxa, paaen 60, xo a 
npaMOft HM xaxnx nacxeft 6yflex 0;58, a a FM — 1;58. Bcaeflcxane axoro 
npaMaa MZ, na neaaMexnyx) aeannnny oxannaximaaca ox mnoxenyabi HZ, 
6yflex paana 60 xaxnM xe nacxaM, a ocxaxox — npaMaa FZ — paana 58;2. 

Tonno xax xe, ecxn yroa AFN paaen 85;8 rpaaycaM, xaxnx a asyx npaMbix 
yraax 6 yaex 360, xo cxoamaa na AN ayra 6 yaex coaepxaxb 85;8 rpaaycoa, 
xaxnx a onncannoM oxoao npaMoyroabnoro xpeyroabnnxa FAN xpyre 
coaepxnxca 360, a cxoamaa na FN 6 yaex paana neaocxaxin^nM ao 
noayoxpyxnocxn 94;52 rpaaycaM. TaxnM o6pa30M, n3 npaMbix noa nnMn 
AN 6 yaex paana 81; 10 nacxn, xaxnx a mnoxenyae FA coaepxnxca 120, a 
FN pasna 88;23 xaxnM xe nacxaM. Caeaoaaxeabno, ecan FA paana 3, a FZ 
coraacno aoxaaannoMy 58;2, xo a AN xaxnx nacxeii 6 yaex 2;2, a FN — 2;13, 
a B NZ nocae sbinnxanna [FN na FZ] 55;49. Bcaeacxane axoro mnoxenysa 
AZ 6 yaex paana npnOananxeabno 55;51 nacxaM®*, xaxnx n a paaHyce annunxaa 
6 yaex 22;30. Oxcxiaa, ecan mnoxenyaa AZ paana 120, xo a AN xaxnx nacxen 
6 yaex 4;22, a b cxonipen na neii ayre 4; 11 rpaayca, xaxnx onncannain oxoao 
npaMoyroabnoro xpeyroabnnxa AZN xpyr coaepxnx 360. TaxnM o6pa30M, yroa 
AZN 6 yaex pasen 4; 11 rpaaycaM, xaxnx a asyx npaMbix yraax coaepxnxca 
360, a aecb yroa EAZ paaen 89;19*^. Ho xaxxe n aecb yroa EAA pasen 135 
xaxnM rpaaycaM, n 6 o naanexa xoraa ycMaxpnaaaacb na 67;30 rpaaycax ox 
nepnrea, a yroa ZAA paaen ocxaioianMca 45;41 rpaaycaM. Caeaosaxeabno, 
ayra na npaMon ZS 6 yaex paana 45;41 rpaaycaM, xaxnx b onncannon oxoao 
npaMoyroabnoro xpeyroabnnxa AZS oxpyxnocxn 6 yaex 360; caMa xe npaMaa 
ZS paana 46; 35 nacxaM, xaxnx a mnoxenyae AZ coaepxnxca 120. TaxnM 
o6pa30M, ecan npaMaa AZ paana 55;51, a paanyc ZA annunxaa — 22;30, xo 
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B ZS xaKHx qacreii 6yaeT 21;41; ccjih xe rnnoreHysa ZA pasna 120, to b 
Z3 xaKHx iiacxeH 6yaex 115;39. SnaMHX, cxoan^aa na ZS ayra 6yaex paana 
149;2 rpaaycaM, xaKHx b onHcaHHOM OKono npaMoyroabnoro xpeyrojibHHKa 
Z3A Kpyre HMcexca 360, a yroa ZAS paseH 149;2 rpaaycaM, KaxHx b aayx 
npaMbix yraax coaepxHXca 360. Ho aoxasaHO, axo b yrae ZAA xaxHx rpaaycoB 
6yaex 45;41, a b yrae 0ZK — 4; 11. TaKHM oOpaaoM, secb yroa 0ZA 6yaex 
paBCH 198;54 rpaaycaM, xaxnx b asyx npsMbix yraax coaepxHxca 360, wjm 
xe 99;27 rpaaycaM, xaKHx 360 6yaeT b aexhipex npsMbix yraax. H, cjieaoBaxeabHO, 
ayra 0KA anHUHKaa, na Koxopyio luiaHCxa MepKypHH oxcxoaaa no naOaioaeHHK) 
OT anorea 0, 6yaex pasna 99; 27 rpaaycaM. Hxo h xpe6oBajiocb aoKasaxb. 

Jlajiee, b 21 roay no Hhohhchio, ObismeM 484 roaoM nocae HaOonaccapa, 
22-ro CKopnnoHa, nxo no ernnexcKOMy cnexy cooxsexcxBOBajio noan c 18-ro 
na 19-e ancao Toxa, CxHa 6 oH yxpoM oxcxasaa na 1 ayny ox npaMon, 
npoBeaennoH aepea SBcaabi b cesepHOH aacxH a 6 a CKopnnoHa h asesay b 
cepeaHHC [a 6 a], h naxoanaca na 2 aynbi k cesepy ox asesabi b ceBepnon 
aacxH a 6 a^. Ho cpeanaa SBeaaa bo a 6 y CKopnHona no oxHomenHio k naniHM 
HaaaabHbiM xoaxaM naxoanaacb xoraa na 1^3 rpaayce CxopoHona h na cxoabKO 
xe loxnee jmmm, npoxoa^n^en aepes cepeaHHbi snaxoB soanaxa. CaMaa xe 
ceaepnaa aaesaa naxoanaacb na 21/3 rpaaycax CKopnnona n Oiaaa na II /3 
rpaayc ceaepnee cpeaneii anHHn soanaxa^*. CaeaoaaxeabHO, naanexa MepKypnn 
naxoanaacb npHOananxeabno na 31/3 rpaaycax CKopnnona^^. Flpn axoM 
Bbiacnnaocb, nxo ona eme ne aocxnraa nanOoabuiero yxpennero oxKaonenna, 
xax Kax nepea 4 ana, a HMCnno 26-ro Cxopnnona, sanncano, mxo ox axoii 
npaMOft ona oxcxoaaa na 1 1/2 aynu b nanpasaennH nocaeaoBaxeabnocxn snaxoB. 
Oxxaonenne yBeannnBaaocb, xax xax Coanue npoaannyaocb npHSananxeabno 
na 4 rpaayca [x Bocxoxy], a naanexa — na 1/2 
aynn^^. H yxpoM 19-ro Toxa cpeanee noaoxenne 
Coanua, no namnM pacnexaM, naxoanaocb na 
2 OV 2 V 3 rpaaycax Cxopnnona, a anoreft naanexH — 
na 6 rpaaycax Kaemnen BcaeacxBne xoro, nxo 3a 
400 aex Mexay o6ohmh na6aK)aenH9MH anoreii 
nepeaBnnyaCH npHOananxeabno na 4 rpaayca^^. 

YcxanoBHB 3xo, BoabMCM cnoBa nepxex 
[pnc. 9.10], noaoOnbiH npeabwymeMy, no xoabxo 
BcaeacxBne paaannHH noaoxennii yrau [ATZ, 

ABH] y anoren A caeayex nanepxnxb ocxpbiMH, 
a npscMHe [ZA, AA], coeannaion^ne c naanexon 
TonxH [Z, A ], BSHXb npoxHB nocaeaoBaxeabnocxn 
snaxoB oxnocnxeabno [nenxpa] annunxaa n nep- 
nenanxyanp ZS npoBecxn 3a paanycoM annunxaa 
ZA^^ 

Tax xax cpeanee noaoxenne naanexu oxcxonao 
na 44;50 rpaayca ox anorea^^, xo yroa ABH 
paBnaaca 44;50 rpaaycaM, xaxnx b nexbipex 
npaMbix yraax coaepxnxca 360, nan xe 89;40 
xaxnM, 360 xoxopHX coaepxnxca b aByx npaMbix 
yraax. TaxnM o6pa30M, ocxaximniica yroa FBH 6yaex paBnaxbca 270;20 
rpaaycaM, a xaxaHn na yraoB BTH n BHF — 44;50 xaxnM xe rpaaycaM. Ha 
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ocHOBaHHH xex *6 paccyxmeHHH va crarrHBaiomHx hx npacMux FH 6yaeT pasHa 
84;36 iiacTSM, xaxnx b aHaMcrpe onHcaHHoro OKoao xpeyroabHHKa BFH xpyra 
coaepjKHXcH 120, a xaxflaa m npaMux BF h BH paana 45;46 xhkhm xe 
aacxHM. CjieaoBaxejibHO, ccjih Kaxaaa h3 npaMux BF h BH paana 3, xo 
FH 6yaex paana 5; 33 xaxHM xe aacxaM. 3axeM, nocKoabKy yroa AFZ 
npeanoaaraexcH paanbiM 89;40 rpaaycaM, KaxHx a aayx npaMHx yraax 
coaepxHxcH 360, a yroa BFH — 44;50 h aecb yroji ZFH noayaaexca paBHHM 
134;30, xo cxoamaa na HM ayra paaHsexca 134;30 xaxHM rpaaycaM, KaxHx 
B Kpyre, onHcanHOM OKoao npaMoyrojibHoro xpeyroabHHxa FHM, 6yaex 360, 
a ayra na FM 6yaex paaaa neaocxaiomHM ao noayoxpyxHOCXH 45;30 rpaaycaM. 
SnaMHX, y cooxaexcxayiomHx hm npaiMbix a MH 6yaex 110; 40 Macxeii, kbkhx 
a ranoxenyae FH HMcexca 120, a a FM — xaxHx xe 46;24. TaxHM oOpasoM, 
ecjiH FH paaaa 5;33, x.e. ccjih paanyc ZH SKcuCHxpa paacH 60, xo a HM 
xaxHx qacxcH 6yaex 5;7, a a FM — 2;10. HoaxoMy ZM nojiyHHXca no aJiHHC 
paBHOH 59;47, a aca ZMF — 61;57 xaxoH xe HacxH^^. 

Tohho xaK xe, ccjih yroa AFN paaen 89;40 rpaaycaM, xaxnx a asyx 
npsMbix yraax coaepxHxca 360, xo ayra na AN paaHaexca 89;40 rpaaycaM, 
KaKHx a Kpyre, onncaHHOM OKoao npaMoyrojibHoro xpeyrojibHHKa FAN, hmccxch 
360, a ayra Ha FN paana HCaocxaiomHM ao noayoKpyxHOCXH 90;20 rpaaycaM. 
CaeaoaaxeabHO, h3 cxaraaaiomHx hx npsMHX AN paana 84;36 nacrsM, khkhx 
a mnoxenyae FA coaepxHxca 120, a FN 6yaex paana 85;6. TaKHM o6pa30M, 
ecan npaMaa FA paana 3, xo AN 6yaex paana 2;7, FN — 2;8 h aca 
2TN — 64;5. Bcaeacxane axoro mnoxenyaa ZA 6yaex paana 64;7 xbkhm xe 
nacxaM^*. OxCKiaa, ecan npaMyro 2LA npnnaxb 3a 120, xo AN 6yaex paana 
3;58, H a cxoameft na neii ayre 6yflex 3;48 rpaayca, kbkhx a Kpyre, onHcannoM 
OKoao npaMoyroabHoro xpeyroabHHKa ZAN, coflepxHXca 360. Thkhm o6pa30M, 
yroa AZN 6yaex hmcxb 3;48 rpaayca, kbkhx a flayx npaMbix yraax coaepxHxca 
360, a xaK xax AFZ paanaaca 89;40, xo ocxaxoK AAZ paaen 85;52^^. Ho 
yroa AAA npeanoaaraexca paanuM 54;40 xbkhm xe rpaaycaM acaeacxBHe xoro, 
nxo caexHao npn naOaioaenHax oxcxoaao ox anorea na 27;20 rpaaycoa, xax 
qxo H ocxaiomHHca yroa ZAA 6yaex coaepxaxb 31;12 xaKoii rpaayc^®®, KaxHx 
360 6yaex a asyx npaMKx yraax. Caeaoaaxeabno, cxoamaa na ZS ayra 6yaex 
pasna 31; 12 rpaaycy, KaxHx a oxpyxnocxn, onncannoH OKoao npaMoyroabnoro 
xpeyroabHHKa ZAS, 6yaex 360, caMa xe npaMaa ZS 6yaex paana 32; 16 nacxaM, 
KaKHx B rnnoxenyae AZ coaepxHxca 120. HoaxoMy, ecan a npaMon AZ 6yaex 
64;7 nacxH, hhhmh caoaaMH, a paanyce ZA anHuHKaa — 22;30, xo b npaMoii 
3Z xaKHx nacxeH 6yaex 17; 15, a KaKHx naoxeii a rnnoxenyae ZA hmccxch 
120, xaKHx B npHMOH ZS 6yaex npHOananxeabno 92. Tbkhm o6pa30M, cxoHipaH 
na 2E ayra 6yaex paana 100;8 rpaaycaM^®^ KaKHx a OKpyxnocxn OKoao 
npHMoyroabHoro xpeyroabHHKa ZAS coaepxHXCH 360; yroa xe ZAS 6yaex 
pasen 100;8 rpaaycaM, KaKHx a anyx npHMbix yraax coaepxHxcH 360. Ho 
aOKaaano, nxo yroa ZAA coaepxHX 31;12 xaKoii xe rpaayc, a 0ZK — 3;48. 
CaeaoBaxeabHO, ocxaioiaHHCH yroa KZA 6yaex HMCXb 65;8 rpaaycoB*®^, khkhx 
B asyx npHMbix yraax coaepxHxcH 360, nan 32;34, KaxHx 360 6yaex b nexapex 
npHMbix yraax. 

HxaK, coraacno axoMy naOatoaenHK) naanexa oxcxonaa ox nepHren K 
anHuHKaa na 32;34 rpaayca, a ox anoren, Konenno, na 212;34 rpaaycoB. Bo 
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BpeMH *6 Hamero Ha6jiK)aeHHa 6bi;io noKasaHO, mto luiaHexa naxoanjiacb na 
99;27 rpaaycax ox anorea annuHicjia. ripoMexyxoK no BpeMenn Me»my o6ohmh 
Ha 6 aK)aeHHaMH cocxaBjiaex 402 ernnexcKHx roaa, 283 ana h npHOananxeabHO 
131/2 aacoB. 3x0 Bpema coaepacnx 1268 ueaHx BOSBpameHHii anoMajiMH njianexH, 
xaK Kax 20 eranexcKHx roaoB coaepacax npHOjinanxeabHO 63 nepnoaa, a b 400 
roaax Hx 6yaex aaiuiioaaxbca 1260, ocxajibHue xe 2 roaa bmccxc c aoOaBoaHHMH 
anaMH coaepxax eipe ueabix 8 o6opoxoB^®^. TaxHM o6pa30M, mh BbiacHHjiH, 
axo B xeaenne 402 ernnexcKHx roaoB, 283 aHcn h I 31/2 aacoB MepRypnii, 
KpoMe 1268 ueabix BoccxanoBjieHHH anoMajiMH, npomea aonoaHHxeabno 246;53 
rpaaycoB, na Koxopue ero noao^KCHHe b name Bpema npcBbimaao npeaniecx- 
Byiomee. npHMepno xaxaa jkc npnOaBKa rpaaycoB noayaaexca h no npHBeaen- 
HbiM Bbime HamHM xaOjinuaM. flencxBHxejibHO, na ocnoBannH hx mh 
npoHSBoaaaH HcnpaBJienHa nepHoanaecKHx aBHacenHH MepxypHa, o6pan^aa 
saaaHHHH npoMcacyxoK bpcmchh b awH, a nojiHHC o6opoxH anoMaaHH bmccxc 
c aoOaBKOH — B rpaaycH. PaaaeaHB KOjinaccxBO rpaaycoB na aHCJio ancH, mh 
noayaacM cpcancc aHCBHOC aBHXCHHC anoMajiHH McpxypHa, npHacaennoc 


11. 06 anoxe nepHoaMaecxMx aBMxcHHM Mepaypna 

Hxo6h nojiyaHxb HaaaabHHC noaoaccHna naxH naancx aaa ncpBoro roaa 
HaOoHaccapa, b noaacHb 1-ro ancaa enincxcKoro Mccaaa Tox, xax mh axo 
caeaaaH aaa Coanpa a JlyHH, mh Bsaan npoMCacyxox MC*ay 3 thm momchxom 
H 60 acc apcBHHM H 3 Ha6aK)aeHHft, xoxopoe Oanacc x HCMy*®^. Oh noayaacxca 
paBHHM 483 cnincxcxHM roaaM, 17 anaM h 18 aacaM^®^ npH6aH3HxcabHO. 
3xoMy BpcMCHH cooxBCxcxBycx npHOaBaCHHC cpcancro aBHaccHna aHOMaaHH 
190;39 rpaaycoB. Ecan mh anaxCM [nocacaHCC] h 3 noayaaxjniHXca no 
Ha 6 aK)aeHHK) 212;34 rpaaycoB paccxoaHHa ox anorea, xo aaa nepBoro roaa 
Ha 6 oHaccapa, b noaaCHb 1-ro aHcaa eranexcxoro Mccaua Tox mh noayaHM 
HaaaabHoe BHaacHHC aHOMaaHH 21;55 rpaayc ox anorea snHHHxaa, [cpeaHK)K)] 
aoaroxy, oaHHaxoByx) c CoaHUCM, x.e. 0;45 rpaaycoB Ph6 , anoreii axcuCHxpa 
Ha 11/6 rpaayce KaemncH, nocxoabxy 1/100 aoaa aaa BHiuenpHBCaeHHoro aHCJia 
roaoB cocxaBHx npH6aH3HxeabHo 41 / 2 I /3 rpaayca. ZleiicxBHxeabHO, hmchho na 
xaxyio BcaHaHHy nonyacHnne b nauiCM Ha6nK)aeHHH 6 rpaaycoB KaemHCii 
npcBHmaxix li/o rpaayc. 
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X.I. Onpedejienue noutoxenux anoeex njutHembi Benepa 


Knuza X 


1 . OnpeaejieHHe nojioxeHHfl anorea njiaHeTu Benepa 296 

Bbime MH H3;io3KHjiH ranoTesH o sBHxeHHH luiaHerN MepKypHH, onpeaejia/iH 
BeaHHHHH aHOMajiHH, aajiH KOjiHMecTBeHHyio xapaKxepHCTHKy nepHoanqecKHx 
aBHxeHHH H HaMaabHbie anoxH. Hto Kacaerca njiaHexH Benepa, xo mh onaxb 
npeacae Bcero HccaeaycM, na Kaxux rpaaycax xpyra, npoBeacHHoro aepes 
cepeaHHbi soaHaKaabHbix cosBeaaHH, naxoaaxca anoreii h nepHren aKcuenxpa 
Ha ocHOBaHHH oaHHaKOBocxH HaH6oabmHx oxkjiohchhh b oaHy h xy ace cxopoHy^ 
flaa axoro mh hc HMecM ap^BHHx Ha6aioaeHHH, KoxopHC MoacHO 6bLao 6 h 
xoHHO coeaHHHXb B napy oaHO c apyniM; Bce axo HccaeaoBaHHe mh npoBean 
Ha ocHOBaHHH Ha6aK)aeHHii, caeaaHHHx naMH. 

CpcAH sanHceii, ocxaBaeHHHx nan MaxeMaxHxoM Tcohom, mh naiiiaH 
Ha6aioaeHHe, aanHcannoe hm b 16 roay Aapnana, b hchb c 21-ro na 22-e 
HHcao eranexcKoro Mecaua OapMyxn; b hcm oh roBopHX, mxo b BewepneM 
HaH6oabmeM paccxoanHH ox Coanua naanexa Benepa 6Haa Bnepean cepeanHH 
naeaa na hx aanny; npn axoM ona Ha6aioaaaacb coBepmaromeii CBoii nyxb 
HCMHoro wacHee axHx SBeaa^. OocKoabKy xoraa cepeaHna naeaa no oxHomeHHio 
K HaiuHM HanaabHHM xoaxaM HaxoaHaacb na 3 rpaaycax Teabua, a hx annHa 
coexaBaaex npH6aH3HxeabHO IV 2 rpaayc, Benepa xoraa, oneBHaHo, naxoanaacb 297 
Ha 11/2 rpaayce Teabua. Tax Kax epeanee Coanpe naxoanaocb xoraa na 
141/4 rpaaycax Ph6, xo HaH6oabaiee ee Benepnee pacexoanne 6Hao pbbhhm 
471/4 rpaaycaM^. 

B 4 roay Ahxohhhb^, b homb c 11-ro na 12-e nncao eranexexoro Mecaua 
Tox MH Ha 6 aioaaaH yxpCHHrox) Benepy b HandoubmeM pacerroannH ox Coanua; 
ox 3Be3aH Ha cpeaneM xoaeae BaHaneuoB ona oxcxoaaa x ceaepy h Boexoxy 
Ha 1/2 awaMCxpa Jlynn^. ynoManyxaa nenoaBHacnaa 3Be3aa naxoanaacb xoraa, 
no-HaiucMy, na I 81/4 rpaaycax BaHaneuoB, xax axo noao*eHHe BenepH 
npHuiaocb npH6aH3HxeabHO na 181/2 rpaaycoB; epeanee xe noaoHccHHC Coanua 
6 Hao Ha 5 1 / 21/4 rpaaycax JIbBa. CaeaoBaxeabHo, HaH 6 oabmee yxpennee 
paccxoHHHe oxaaaaocb xoraa paBHHM xeM ace caMHM 471/4 rpaaycaM^. Tax xax, 
no nepBOMy Ha 6 aioaeHHio epeanee noaoaceHne 6 Hao na 14 1/4 rpaaycax Ph 6 , a 
no BxopoMy — na 51 / 2 I /4 rpaaycax JIbBa, xo cepeaHna paccxoHHHH Mexay hhmh 
no Boanaxy nonaaaex na 25 rpaaycoB Teabua h xaxace CxopnHona; nepea 3 xh 
xouxH H aoaaceH npoxoanxb anaMexp oxcuenxpa Me*ay nepnreeM h anoreCM. 

Tohho xax xe b Ha6aioaeHHS[x Teona mh naxoanM, hxo b 12 roay Aapnana, 

B HOHb c 21-ro Ha 22-e nncao emnexexoro Mecaua Axnp yxpenHaa Benepa 
HaxoaHaacb b HaH 6 oabuieM paccxoanuH ox Coanua, oxexaBaa ox BBeaaH na 298 
KOHue KJXHOro xpHaa Hcbh na aanny naeaa, nan na axy xe aanny, 
yMenbuiennyio na co 6 cxBeHHHH anaMexp uaanexH; npn 3xom naanexa 
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Ha6;iK)aajiacb ABHxyiaeHca k cesepy Ha paccroflHHH 1 Jlynw^. Tax KaK 
ynoMHHyTaa SBCsaa naxoAHjiacb ronia, no-HamCMy, Ha 2 SV 2 V 3 V 12 rpaaycax 
JIbBa, TO Benepa naxoanaacb xoraa npH6jiH3HTeabHO na 1/3 nepBoro rpaayca 
JleBH, a cpeanee noaoxCHHe Coanua 6biao na 17i/2'/3'/30 rpaaycax Bccob, xax 
MTO HaH6oabinee yxpcHHee paccxoflHHC ox cpeanero noaoxCHHa oxasaaocb xoraa 
paBHbiM 47 1 / 21/30 rpaaycaM*. 

B 21 roay Aapnana, BcaepoM c 9-ro na 10-e HHcao emnexcKoro Mecapa 
MexHp Mbi Ha6aK)aaaH Benepy b HaH6oabmeM paccxoanHH ox Coanua; ona 
6Haa npH6aH3HTeabHO na V 3 anaMexpa Jlynu BnepeaH caMOii ceaepHOH aacaaia 
H3 aexbipex b aexbipexyroabHHKe, Koxopaa naex 3 a caeayiomeH, naxoaaipeHca 
Ha npaMOH aHHHH c [aayMa] aaeaaaMH b naxy Boaoaea; npH 3 xom Benepa 
Kaaaaacb aacaonaiomeH yKaaaHHyio aBeaay^. 

Tax Kax ynoManyxaa nenoaBHacnaa aaeaaa, no-nameMy, naxoanaacb na 20 
rpaaycax Boaoaea, xo BcaeacxBne axoro Benepa 6biaa na I 93/5 rpaaycax^®; 
cpeanee ace noaoacenHe Coanua Oiaao na 21/15 rpaaycax Koaepora, n noaxoMy 
nandoabmee aeuepnee paccxoanne oxaaaacKb paanbiM xeM ace caMbiM 47 1 / 21/30 
rpaaycaM^^ H cepeannw paccxoanHH no aoanaxy Meacay 17i/2l/3'/30 rpaaycaMH 

299 BecoB B nepBOM Ha6ax)aeHHH h 21/15 rpaaycaMH Koaepora Bxoporo Ha6aK)aeHHa 
npnxoaHxca onaxb npHOananxeabno na 25 rpaaycoB CxopnHona h Teabua^^. 

2. O BeaHMHHe annunxaa Benepu 

Mxax, B name BpeMa anoreii h nepHreii axcuenxpa naxoaHxca na 25 rpaaycax 
Teabua h CxopnHona, xax 6buio ycxanoBaeno naMH npn oomoiuh Bbimeyxa- 
aannoro. B cooxbcxcxbhh c sxhm mh onaxb oxMcxHBaan noayuaxjiuHeca 
HanOoabmHe paccxoanna ox cpeannx noaoacenHii Coanua, xoxopbie HMean mocto 
na 25 rpaaycax Teabua h CxopuHona*^. 

B nepeaannbix naM Ha6aK)aeHHax Teona mh naxoaHM, uxo b 13 roay 
Aapnana, b noub co 2-ro na 3-e [uHcao Mecaua] SohiJih, yxpoM Benepa 
naxoanaacb b nandoabuieM paccxoanHH ox Coanua na 13^5 rpaayce, npeamecxBya 
npaMOH, npoBeaennoH nepea nepeanroio h3 xpex aaeaa b roaoBe Obhu h aBeaay 
na ero ace aaaneM 6eape, npnaeM paccxoanne ee ao nepeaneii aBeaabi b roaoBC 
Ohiao B aaa paaa 6oabme paccxoanna ao 6eapa. Toraa nepeanaa h 3 xpex aaeaa 

300 B roaoBe Obhb naxoanaacb, no-nauieMy, na 63^ rpaaycax h 6biaa na 71/3 
rpaaycoB ceaepnee cpeanen aHHHH aoanaxa. Saeaaa ace na aaaneM 6eape Oana 
naxoaHTca na 141/2 1/4 rpaaycax h 6biaa na 51/4 rpaaycoB K)acHee cpeanen annnn 
3oaHaxa'‘*. CaeaoBaxeabHo, Benepa naxoanaacb na 103^5 rpaaycax Oana h 6biaa 
na 11/2 rpaayc K)acHee cpeanen aHHHH aoanaxa. TaxHM oOpaaoM, nocxoabxy 
cpeanee noaoacenne Coanua naxoanaocb xoiaa na 253^5 rpaaycax Teabua, 
naHOoabmee paccxoanne ox cpeanero noaoncenna noayuaexca paanHM 444^5 
rpaaycaM^f 

B 21 roay Aapnana, BCuepoM co 2-ro na 3-e UHcao emnexcKoro Mecaua 
Th6h mh Ha6aK)aaaH Benepy b HaH6oabmeM paccxoanHH ox Coanua; cpaBHHBaa 
ee noaoacenne oxHOCHxeabHO aaeaa na porax Koaepora, mh ycxanoBHan, nxo 
ona naxoanaacb na I 2 V 2 V 3 ero rpaaycax^®, xoraa xax cpeanee noaoncenne 
Coanua 6Hao na 251/2 rpaaycax Cxopnnona, xax uxo HaH6oabuiee ee paccxoanne 
ox cpeanero noaoncenna oxaaaaocb phbhhm 471/3 rpaaycaM*^; BcaeacxBne axoro 
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cxajio HCHO, MTO anoFCH 6yaeT na 25 rpaaycax Tejibua, a nepHreii na 25 
rpaaycax CxopnHOHa. H naM craao achiiim, mto sKcueHxpHMecKHH xpyr, HecymHH 
snHUHKji BeHepbi, 6yaex HenoASH^KHiiiM, noxoMy mxo bo bccx apyrax Mccxax 
cpeaHCH jiHHHH aoflHaKa cyMMa o6ohx HaH6oabmHx 
oxKjiOHCHHH B xy H Apyxyio cxopoHy ox cpeanero 
noao}iceHH9 oxasbiBajiacb ho MCHbine cyMMbi, Koxopaa 
nojiy»iajiacb fljia noaoxeHHH b Teabue, h hc 6oabme 
cyMMH, Koxopafl 6bijia b Ckopohohc^*. 

VCXaHOBHB 3X0, BOShMCM 3KCUeHXpHMeCKHH Kpyx 

ABF, no KOxopoMy Bceraa aBHxexca annuHiui Benephi 
[pnc. 10.1]. Ilycxb AT 6yaex ero anaMexpoM, na 
KoxopoM B xonxe A npeanoaoxHM naxoaamHMCH 
uenxp SKCuenxpa, a b E — uenxp soanaxa; nycxb 
xoaxa A 6yaex cooxBCxcxBOBaxb 25 rpaaycaM Teabua. 
Boxpyr xonex A h F onHmcM paBHbie onHUHKaH c 
xoaxaMH Z H H; npoBcaa xacaxeabHue EZ h EH, 
coeaHHHM npsMbiMH AZ H FH. Tax xax xenepb 
naxoastiUHiicfl b uenxpe aoanaxa yroa AEZ cxaxHBaex 
HaH6oabmee paccxoflHHC njianexu b anoree, npeano- 
aaracMoe paBHUM 444^5 rpaaycaM, xo oh paansexca 
44;48 rpaaycaM, xaxHX yexbipe npsMHx yraa coaepacax 360, Han 89;36, KaxHx 
360 6yaex b aeyx npaMbix yraax. Tbkhm o6pa30M, cxoamaa na npHMOii AZ 
ayra 6yaex paana 89;36 rpaaycaM, xaxHx b xpyre oxoao npaMoyroabHoro 
xpeyroabHHxa AEZ coaepacHxca 360; Haxoaamaaca ace noa Heft npaMaa AZ 
6yaex paana npH6aH3HxeabHO 84;33 aacxaM, xaxHx b ranoxenyae AE 
coaepacHxca 120. Tohho xax ace, nocKoabxy yroa FEH cxaraBaex HanOoabmee 
paccxoaHHe b nepHree, npeanoaaraeMoe paanbiM 471/3 rpaaycaM, oh 6yaex paneH 
47;20 rpaaycaM, xaxHx b aexbipex npaMux yraax coaepacHxca 360, nan 94;40, 
KaxHx 360 6yaex b aayx npaMux yraax. TaxHM o6pa30M, ayra na FH 6yaex 
paana 94;40 rpaaycaM, KaxHX b xpyre oxoao npHMoyroabHoro xpeyroabHHxa 
FEH coaepacHxcH 360; naxoaHipaacH ace noa neft npHMaa FH 6yaex paana 
npH6aH3HxeabHO 88;13 nacxHM, xaxHx b mnoxenyae EF 6yaex 120. H, 
caeaoaaxeabHO, ecan paanycH FH turn AZ 3nHu.Hxaa paanbi 84;33, a npHMaa 
AE — 120, xo EF 6yaex hmoxb 115;1 xaxHx qacxeft^^, a bch AF, xonenno, — 
235; 1, noaoBHHa ee, AA, — npH6aH3HxeabHO 117;30; ocxaxox ace AE Meacay 
uenxpaMH 6yaex paseH 2; 29. Ecan paawyc AA axcuenxpa Baaxb 3a 60 nacxeft, 
xo B paccxoHHHH AE Meacay uenxpaMH xaxHx nacxeft 6yaex npH6aH3HxeabHO 
11 / 4 , a paanyc AZ anHUHxaa 6yaex hx HMexb 431/6^°. 



3. 06 oxHomeHHsx axcueHxpHCMxexoB naanexH Benepa 

Tax xax ne Bnoane hcho, 6yaex an paanoMepnoe aBHacenne annuHxaa 
coBepuiaxbCH aoxpyr xohxh A, xo mbi h aaecb BHOpaan asa HaH6oabmHx 
paccxoHHHH B npoxHBOHoaoacHbie cxopoHH, npHHOM cpeanee noaoacenHe Coanua 
B 060HX caynascx oxcxoaao na nexaepxb xpyra ox anorea^^ Oano h3 hhx mh 
Ha6aK)aaaH b 18 roay Aapnana, b hohb co 2-ro na 3-e nncao eranexcxoro 
MecHua OapMyxH; Benepa yxpoM naxoanaacb b HaH6oabmeM paccxoscHHH ox 
Coanua. Ecan cpaBHHxb ee noaoacenHe co aaeaaoft, naaHBaeMoft Anxapec, xo 
ona 6hiaa na IIV 2 V 3 V 12 rpaaycax Kosepora; cpeanee noaoacenne Coanua 6hiao 
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Toraa Ha 251/2 rpaaycax Boaojiea, rax hto yrpeHHee HaH6o;ibmee onuioHCHHe 
OT cpeaHcro noaoxcHHa ccxn'aBaajio 431/2l/i 2 rpaayca^^. 

Bxopoe noaojKCHHe mh Ha6jiioaajiH b 3 roay AHxoHHHa, BeaepoM c 4-ro 
Ha 5-e HHCJio eranexcKoro Mccaua OapMyxH, Koraa Benepa Oauia b HaH6oabineM 
paccxoaHHH ox CojiHua. CoraacHO npoHSBeaeHHOMy cpaBHenHio ee noaoxenHa 
c caMOH 6aecxameH h 3 FHaa ona naxoAHaacb 
Ha 131/21/3 rpaaycax Oana, a cpeanee noao- 
xeHHe CoaHua 6bLao xoace Ha 251/2 rpaaycax 
Bofloaea. TaxHM o6pa30 M, h 3aecb HaH6oabmee 

Beaepnee oxnaoHenHe ox cpeanero noaoxenHa -- 

OKa3aaocb paBHUM 481/3 rpaaycaM^^. \ 

VcXaHOBHB 3X0, BOabMOM flHaMexp ABF I 

OKcuenxpa [pnc. 10 .2], npoxoaaiaHH aepea ^ } 

anoreit h nepHreii; npeanoaoxcHM, hxo xoaxa ®' / 

A HaxoflHxca noa 25 rpaaycoM Teabua, a B 3 _ _ 

6yaex uenxpoM aoanaKa. FIocxaBHM ce6e aaaa- ~ ^ 

Heii onpeaeaHXb uenxp, BOKpyr Koxoporo, xax 
MH CKaaaaH, coaepmaexca paBHOMepnoe abh- 
aceHHe annuHicaa. riycxb oh 6 yaeT b xoMxe 
I A; npoBeacM aepea nero AE, nepnenaHKyaap- ^ 

Hyio K AT, hxo6h cpeanee noaoacenHe 

annuHKaa oxcxoaao ox anorea na aexBepxb OKpyacHOcxH, xax b HaSaioaennax, 
Bo3bMeM coraacHO BHuieynoMaHyxHM HaGaioaennaM na 3 xom nepnenaHKyaape 
uenxp E anHUHxaa; onHcaB oKoao nero anHUHKa ZH, npoBeacM h3 B k 
nocaeaneMy KacaxeabHne BZ h BH h coeanHHxeabHHe npaMne BE, EZ h 
EH. 


Tax Kax b paccMaxpHBaeMOM cpeaneM noaoacenHH HanOeabmee yxpennee 
paccxoaHHe npeanoaaraexca paBHHM 431/21/12 rpaaycaM, a Benepnee — 481/3 
rpaaycaM, xo Becb yroa ZBH aoaacen paBnaxbca 91;55 rpaaycy, xaxnx b 
nexHpex npaMux yraax 6yaex 360^'*. CaeaoBaxeabHO, noaoBHna ero — yroa 
ZBE — 6yaex paseH xo*e 91,-55 rpaaycy, xaxnx 360 6yaex b asyx npaMHx 
30J yraax. TaxHM o6pa30M, ayra EZ 6yaex paana 91;55 rpaaycy, xaxnx b 
oxpyxHOCxn oxoao npaMoyroabHoro xpeyroabnnxa BEZ coaepxnxca 360; caMa 
*e npaMaa EZ 6yaex paana 86; 16 nacxaM, xaxnx b mnoxenyae BE nneexca 
120. CaeaoaaxeabHO, ecan paanyc EZ annunxaa paaen 43; 10 nacxaM, xo b 
npHMOH BE xaxnx nacxen 6yaex 60;3. 

Jlaaee, xax xax pasHOCXb ynoManyxHx nanOoabmnx paccxoannn, paanaa 
4;45 rpaaycaM, anaxaH coaepacnx paanocxb, cooxBexcxByK)iuyK) b 3 xoh xonxe 
3 oaHaxaabHOH anoMaann n H 3 MepaK)iuyK)ca yraoM BEA^^, xo yroa BEA aoaacen 
paanaxbca 2;22,30 rpaaycaM, 360 xoxopHx cocxaBaaK)x nexHpe npaMHx yraa, 
nan 4;45 xaxnM, 360 xoxopHx 6yaex b aayx npaMHx yraax. TaxnM o 6 pa 30 M, 
cxoaiuaa na BA ayra 6yaex paana 4;45 rpaaycaM, xaxnx b oxpyxHOCxn oxoao 
npaMoyroabHoro xpeyroabnnxa BAE nMeexca 360, caMa xe npaMaa BA 6yaex 
paana npHOananxeabno 4;59 nacxaM, xaxnx b mnoxenyae nMeexca 120. Ecan 
npaMaa BE paana 60;3, a paanyc annunxaa — 43; 10, xo b BA xaxnx qacxen 
6yaex npHOananxeabHo 21/2. Ho 6biao aoxaaano, nxo npaMaa Mexay uenxpoM 
B aoanaxa n uenxpoM axcueHxpnqecxoro xpyra, na xoxopoii 6yaex aceraa 
naxoanxbca uenxp annunxaa, cocxaBaaex I1/4 xaxyx) ace nacxb, xax nxo ona 
6yaex noaoBHHOH BA. CaeaoBaxeabno, ecan mh paaaeanM BA nonoaaM b 
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TOMKC 0, TO M03KH0 nOKaSaTb, MTO CCJIH paHHyC 0A OKCUCHTpa, Hccymero 
anHUHKji, nojioJKHTb pasHbiM 60, to b Ka^OH h 3 npacMbix B0 h 0A MCJKay 306 
uCHTpaMH 6 yaeT I 1/4 «iacTb, a b paanyce EZ aoHUHiuia — 43; 10^^ TaKHC 

•laCTH. 


4. 06 HcnpaBaeHMH nepHOAMnecKHx asHxeHHH BeHepu 

BoT TaKHM o6pa30M MbI npHHBJIH OCHOBHbie npeanOJIOXCHHH H yCraHOBHJIH 

cooTHomeHHH Me*ay aHOMajiHSMH. rioaie aroro njia onpeaeacHHH nepHOAH- 

MCCKHX ABHXeHHH lUiaHeTbl H Ha*iajIbHbIX anox MbI B3flaH ABa HaACJKHblX 
HaOjiiOACHHa — OAHO name, a APyroe h3 apcbhhx^^. 

Bo 2 roAy AHTOHHHa, b enmercKOM Mccaue Th6h, c 29-ro na 30-e mhcjio 
MbI Ha6;iiOAajiH npn noMOipH acrpojiaOHH Benepy noaie ee HaH6oAbmero 
yTpcHHero yAaaeHHa, cpaBHHBaa ee c Kojiocom; BHAHMoe ee nojioacenHe 6buio 
Ha 61/2 rpaaycax CxopoHOHa. Toraa ona HaxoAHjiacb na npsMOH jihhhh Meamy 
caMOH ceaepHOH h3 3Be3A bo Ji6y CxopnHOHa h bhahmnm uchtpom Jlynw; ona 
npeAmecTBOBaaa peHTpy JlyHbi na nojiOBHHy Toro paccroaHHa, Ha Koropoe ona 
OTCTaBaaa ot caMoft ceBepnoft 3Be3AH bo ji6y CKopnHona^*. Ho BHineynoManyTaa 
HenoABHacHaa 3Be3Aa no OTHOineHHio k HamHM HayaAbHNM ToaxaM HaxoAHAacb 
Ha 6;20 rpaaycax CxopnHona h 6huia na 1;20 rpaayc ceaepnee cpeAHeii ahhhh 
30AHaxa; apeMa *e Ha6AK)AeHHa cooTBeTCTBoaajio 
41/21/4 paBHOAeHcreeHHHM aacaM nocAe noAynoaH, Tax m 
xax npH noAOAceHHH CoAHpa na 23 rpaAycax CTpeAbpa 
no acrpoAaOHH b MepHAHane croan 2-A ipaAyc HeBH^^, 

H B 3TO BpeMa cpeAHee noAOAcenHe CoAHita 6biAO na 
22;9 rpaAycax CTpeAbpa, a JlyHH — na 11:24 rpaAycax 
CxopnHOHa; orcaHTUBaeMaa ot anorea aHOMajina coc- 
TaBAaAa 87;30 rpaAycoB, a paccToaHHe Jlynai no nrapoTe 
or ceaepHoro npeACAa paBHaAocb 12;22 rpaAycaM. Ha 
ocHOBaHHH 3Toro ToaHoe noAoaceHHe penTpa jftyHbi [no 
AOArore] Obijio na 5;45 rpaAycax CxopnHona h [no 
mHpoTe] Ha 5 rpaAycax ceBepnee cpeaHeii ahhhh 
30AHaxa. B AjiexcaHAPHH x.e OHa Obijia BHAna no AOArore 
Ha 6;45 rpaAycax CxopnHona h ceBepnee cpeAHeii ahhhh 
30AHaxa Ha 4;40 rpaAyca^®. CAeAOBaTCAbHO, noAoxenne 
Benepbi 6biAO na 6;30 rpaAycax Cxopnnona h na 2; 40 
rpaAycax ceaepnee cpeAnen ahhhh aoAHaxa^^ 

ycraHOBHB 3T0, B03bMeM npoxoAHiAHH aepe3 anoren 
AHaMerp ABEAE [pnc. 10.3], HpeAnOAOXHM, aTO Toaxa 
A cooTBercTByeT 25 rpaAycaM TcAbua, Toaxa B OyAer 
TOH, OXOAO XOTOPOH paBHOMepHO BpamaeTCH anHUHXA, 
Toaxa r OyACT uem-poM axcueHTpnaecxoro xpyra, no 
xoTopoMy nepeMemiaercH penTp anHUHXAa, a A — uenTpoM aoAnaxa. Tax xax 
cpeAHee noAoxenne Coahua b paccMarpnaaeMOM Ha6AK)AeHHH 6huio na 22; 9 
rpaAycax CrpeAbna, to cpeAHee noAOxenne annuHXAa 6biAO na paccroHHHH 
27;9 rpaAycoB or neparea E b nanpaBAeHHH nocAeAoaaTeAbnocTH anaxoa^^. 
HpeAnoAOJKHM, aTO uenTp annuHXAa naxoAHTca b Toaxe Z; onncaa oxoao nero 
annuHXA H0K, npoaeACM coeAHHHTCAbHbie npsMbie AZH, TZ h BZ0. H 3 “s 
Toaex r H A na npaMyx) BZ onycTHM nepneHAHxyAapbi TA h AM; npeAnoAOJXHB, 




X.4. 06 ucnpaajieHuu nepuodunecKux deiuKenuu Benepti 


321 


iiTO luiaHexa HaxoaHxcH b xo^iKe K, npoBeacM coeaHHHxejibHHC npaMue AK h 
ZK H onycxHM nepnenaHKyjiap ZN. IlocxaBHM aaaaaeft onpea&aHXb ayry ©K, 
Ha Koxopyro luianexa oxcxohx [b momchx Ha6aK)AeHH9 ] ox anorea © anHpHicaa^^. 

Tax xax yroa EBZ paaen 27;9 rpaaycaM, 360 KoxopHx cocxasaarox aexHpe 
npaMux yraa, hjih 54; 18 rpaaycaM, 360 Koxopux paBHbi aayM npaMHM yraaM, 
xo cxoamaa Ha FA ayra 6yaex paana 54;18 rpaaycaM, xaxHx a onacaHHOH 
oKoao npaMoyroabHoro xpeyroabHHxa BFA oxpyxcHocxH coaepxcHxca 360, a ayra 
Ha BA paana ocxaiOEaHMca ao noayoxpyxHocxH 125; 42 rpaaycaM. Caeaoaa- 
xeabHO, H3 HaxoaaEAHXca noa hhmh npaMbix FA 6yaex paana 54;46 aacxaM, 
xaKHx B rHHOxenyae BF coaepxHxca 120, a BA 6yaex HMCxb 106;47 xaxHx 
xce aacxeii. TaxHM oOpasoM, ecaH npaMaa BF paana 1;15, a paaayc FZ 
OKcpeHxpa — 60, xo a FA xaxHx aacxeii Oyaex 0;34, a a BA — 1;7. IlocKoabKy 
KBaapax na ZF, yMeHbmeHHbifl xaaapaxoM na FA, aaex xaaapax na ZA, 
nocaeanaa npaMaa 6yaex xoace paana npH6aH3HxeabHo 60 xaxHM ace nacxaM. 
Ho MA paana AB, a AM aaaoe 6oabme FA acaeacxane xoro, axo BF paana 
FA. TaxHM o6pa30M, ZM 6yaex paana ocxaioniHMca 58;53 aacxaM, a AM — 
1;8 xaxoii ace aacxn. Bcaeacxane axoro mnoxenyaa ZA Oyaex xoace 
npH6aH3HxeabHo paana 58;54. Ecan npaMyio ZA noaoacnxb paanon 120, xo 
AM 6yaex paana 2;18, a cxoamaa na neii ayra paana 2;12 rpaaycaM, KaxHX 
a onHcannoH oKoao npaMoyixwibHoro xpeyroabnnxa AZM oxpyacnocxH 6yaex 
360. TaxHM o6pa30M, yroa BZA 6yaex paaen 2; 12 rpaaycaM, xaxnx a aayx 
npaMHx coaepxHxca 360, a aecb yroa EAZ paaen 56;30 xaxHM ace rpaaycaM. 
Ho yroa EAK paaen 18;30 rpaaycaM, xaKHx a qexbipex npaMux yraax 
coaepacHxca 360, h6o HMenno na xaxoe ancao rpaaycoa naanexa ao apeMa 
Ha6aK)aeHHa npeaniecxaoaaaa nepHreio E, x.e. 25 rpaaycaM CxopnHona; ecan 
ace caHxaxb 360 rpaaycoa 3 a aaa npaMHx yraa, xo a yrae EAK xaxHX rpaaycoa 
6yaex 37. Caeaoaaxeaano, aecb yroa KAZ 6yaex paaen 93;30 rpaaycaM, xaxnx 
a asyx npaMux yraax coaepacHxca 360, a ayra na ZN paana 93;30 rpaaycaM, 
xaxHX a onHcannoH oxoao npaMoyroabnoro xpeyroabnnxa AZN oxpyacncxrrn 
6yaex 360. Cxoamaa noa wen npaMaa ZN 6yaex paana 87;25 aacxaM, xaxnx 
a ZA coaepacHxca 120; ecan noaoacnxb ZA paanon 58;54, x.e. ecan paanyc 
ZK annanxaa aaaxb 3a 43; 10, xo a ZN xaxnx nacxen 6yaex 42;54. Ecan 
mnoxenyay ZK aaaxb 3 a 120, xo ZN 6yaex paana 119; 18, a cooxaexcrrayHjmaH 
en ayra — 167;38 rpaaycaM, xaxnx a onncannoH oxoao npaMoyroabnoro 
xpeyroabnnxa ZKN oxpyacnocxn HMeexca 360^'*. H, anaanx, yroa ZKA 6yaex 
pasen 167;38 rpaaycaM, xaxnx a ZAK npeanoaaraexca 93;30, a bo bcom yrae 
KZH — 261;8. floxaaano, axo yrcxa BZA nan HZ© paaen 2;12 xhkhm ace 
rpaaycaM; caeaoaaxeabno, ocxaK)mHHCa yroa ©ZK 6yaex paaen 258;56 rpaaycaM, 
KaKHx B aayx npaMHx yraax HMeexca 360, nan 129; 28, xaxnx b aexHpex 
npaMux yraax 6yaex 360. TaxHM oOpaaoM, a paccMaxpnaaeMoe speMa naanexa 
Benepa oxcxoaaa ox anorea © annanxaa na noayaennbie 129; 28 rpaaycoa a 
nanpaBaeHHH npoxna nocaeaoaaxeabHocxn anaxoa; a HanpaaaeHHH ace nocae- 
aoaaxeabHocxH anaKOB b aanacennH [no annunxay], cooxBexcrrByromeM mnoxe- 
3aM, — na ocxaK)mHeca ox noanon oxpyacnocxn 230;32 rpaaycoB, nxo n 
xpeOoBaaocb onpeaeanxb. 

Ha apeannx Ha6aK)aeHHH mh aaaan xo, xoxopoe TnMoxapnc aanncHBaex 
xaK: B 13 roay OHaaaeab(J)a, b emnexcxoM Mecape Mecope, b noab c 17-ro 
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Ha 18-e HHCao, b 12-m homhom nacy luiaHexa Benepa Ha6jiK)Aa;iacb tohho 
noKpHBaromeH 3Be3Ay, npoxHBonoAoxHyio ^Hen;y. Y Hac ara 3Be3Aa 6yAeT 
Tofi, KOTopaa ctoht 3a 3Be3AOH b KOHue loxHoro KpwAa B nepBOM 

roAy AHTOHHHa oHa 6hiAa na 8 I /4 rpaAycax flcBU. riocKOAbKy roA Ha6AK)AeHHa 
6hiA 476 nocAe Hadonaccapa, a anoxa Ha6oHaccapa cooTBexcTByex 884 roAy 
AO HaaaAa uapcxBOBaHHa AHxoHHHa, xax mxo b npoMexyxoaHHe 408 acx 
ABHXCHH e HenoABHxcHHx 3Be3A H anorccB cocxaBAaex npH6AH3HxeAbHo 41/12 rpa- 
Ayca, xo aCHo, axo tiAanexa Benepa HaxoAHAacb Ha 41/5 rpaAycax flcBH, a 
nepHreii axcueHxpa — na 201 / 2 I/ 3 I /12 rpaAycax CxopoHOHa^®. M 3Aecb xaKxe 
Beaepa y*e npouuia CBoe HaH6QAbiuee yxpcHHce oxKAOHCHHe. fleHCXBHxcAbHo, 
aepea 4 Ana noCAe ynoMaHyxoro HadAiOACHHa, b Hoab c 21-ro na 22-e hhcao 
M ecope ona, xax moxcho cyAHXb no CAOBaia THMoxapHca, naxoAHAacb no 
oxHonieHHio k HaiuHM HaaaAbHbiM xoaxaM na 81 / 21/3 rpaAycax fleBbi^’, a cpeAwee 
noAoxeHHe CoAHua b nepBOM Ha6AioAeHHH 6biAo na 17;3 rpaaycax KAeuiHeii, 
B cABAyiomeM *e — na 20;59 rpaaycax KAenmeii, xax axo 3AOHran;Ha b nepBOM 
HaOAioAeHHH 6biAa paBHOH 42;53 rpaAycaM, a bo BxopoM — 42;9. 

B cooxBexcxBHH c 3XHMH AaHHbiMH BoabMCM CHOBa aHaAorHaHyK) ^Hrypy 
[pHC. 10.4], B Koxopoii, oAHaxo, nanpaBAenne ox nepnrea k anHUHXAy 6yAex 
npoxHB nocAOAOBaxeAbHocxH 3HaKOB^*, xax xax cpeAwee noAoaceHHC 3nHn,HXAa 
6biAO na 17;3 rpaAycax KAemHeii, a nepnrea ~ na 20;55 rpaAycax CxopnnoHa. 
Tenepb na ocHOBaHHH axoro yroA EBZ 6yAex paaen 33;52 rpaAycaM, xaxHx b 
aexbipex npaMux yrAax coAepxHxcH 360, hah 67;44 
rpaAycaM, xaxHx 360 6yAex b Asyx npaMbix yrAax; 
Ayra, cxoamaa na FA, paana 67;44 rpaaycaM, xaxHx 
B onncaHHOH oxoao npaMoyroAbHoro xpeyroAbHHxa 
BFA oxpyjxHOCxH HMcexca 360, a Ayra na BA paana 
ocxaioiAHMCfl AO noAyoxpyxHocxH 112; 16 rpaAycaM. 
CACAOBaxeAbHO, h3 cxohiahx noA hhmh npHMHx FA 
6yAex paana 66;52 qacxHM, xaxHx b rnnoxenyae BF 
C0Aep*HxcH 120, a BA — 99;38 xaxHM xe nacxHM. 
Ecah npBMafl BF paana 1;15 nacxn, a paanyc FZ 
axcucHxpa — 60, xo b FA xaxHx naoxeii Oyaex 0;42, 
a B BA — 1;2. H xax xax xaaapax na FZ, 
yMeHboieHHbiH KBaApaxoM na FA, Aaex xaaApax Ha 
ZA, xo AAHHa nocAeAHBH npsMOH Oyaex paana 
npH6AH3HxeAbHo 60 xaxHM xe nacxHM. Ho na ocnoaaHHH 
xoro xe, hto h Bume, BA paana AM, a AM baboc 
6oAbnie FA. TaxHM o6pa30M, ocxaxox ZM Oyaex paaen 
58;58, a AM — 1;24. Ha xom xe ocnoaaHHH 

rHnoxenyaa ZA pannsexca npnOAHBHxeAbno 58;59. H, 
CACAOBaxeAbHO, ecAH noAoxHXb ZA paanoH 120, xo a 
AM xaxHx nacxcH 6yAex 2;51, a cxnrHBaeMaa ero Ayra 6yAex paana 2;44 
rpaAycaM, xaxHx a onncannoH oxoao npaMoyroAbnoro xpeyroAbnnxa ZAM 
oxpyxHocxH coAcpxHxcH 360. YroA BZA OyACx paaen 2;44 rpaAycaM, xaxHx 
a AByx npBMbix yrAax coAcpxHxca 360, a aecb yroA EAZ — 70;28 xaxHM xe 
rpaAycaM. Ho yroA EAK, na xoxopbiH naanexa oxcxohx ox nepHrea a 
nanpaBACHHH npoxna nocACAOBaxeAbnocxH anaxoa, paaen 76;45 rpaAycaM, xaxHx 
B nexhipex npaMux yrAax OyACx 360, hah xe 153;30, xaxHx 360 coAepxnxca 
a AByx npHMbix yrAax. TaxHM o6pa30M, ocxaroiAHHca yroA ZAK paaen 83;2 
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rpaaycaM, KaKHx b onHcaHHoii okojio npaMoyrojibHoro xpeyrojibHHKa AZN 
OKpyxHOCTH HMcexcH 360; h, oieaoBaxenbHO, cxoHiuaH noa hhm npaMaa ZN 
6yaex paBHa uacxHM, KaxHx b ninoTeHyae ZA hmccxch 120. Ecxh xe noaoxHXb 
ranoxcHyay paBHoii 58;59, x.e. eaiH paanyc ZK anHpHxaa 6yaex 43; 10, xo b 
ZN xaxHx iiacxeH 6yaex 39;7. Mxax, eaiH ranoxenyaa ZK paana 120, xo b 
npHMOH ZN xaxHx Macxeii 6yaex 108;45, a cxoHiuaH naa Heii ayra 6yaex hmoxb 
npHOaHaHxeabHo 130 rpaaycoB, xaxHx onHcaHHaa oxoao npaMoyroabHoro 
314 xpeyroabHHKa ZKN oxpyjKHOcxb coaepxHx 360. Yroa AKZ 6 yaex paaeH 130 
rpaaycaM, xaxHx b yrae ZAK coraacHo npeanoaoxceHHio Owao 83;2, h aecb 
yroa ©ZK 6 yaex coaepacaxb hx 213;2. Ho coraacHo aoxaaaHHOMy yroa BZA, 
x.e. HZ0, HMeex hx 2;44; h, anaMHx, aecb yroa HZK 6 yaex HMCXb 215;46 
rpaaycoB, Kaxnx b aayx npaMUx yraax 6yaex 360, nan ace 107;53 rpaaycoB, 
xaxHx 360 6yaex b nexbipex npsMbix yraax^^. TaxHM o6paaoM, b paccMaxpHsa- 
eMoe BpeMH naanexa Bewepa oxcxoaaa ox anorea H anHUHxaa b HanpaaaeHHH 
nocaeaoBaxeabHocxH anaxoB na 252;7 rpaayca, HeaocxaioiaHx ao noanoH 
oxpyacHocxH; axo h xpeOoBaaocb noxaaaxb. 

Bo BpeMB ace Hamero HadaioaeHHa naanexa xoace oxcxoaaa ox anorea 
anHpHKaa Ha 230;32 rpaaycoB; BpeMa Meacay asyMa HaOaioaeHHaMH coaepacHx 
409 eranexCKHx roaoB h npHOanauxeabHO 167 aneii h oxBaxbiBaex 255 noaHbix 
BoSBpameHHli anoMaaHH, xax xax 8 eranexcKHx roaoB paBHaioxca npHOananxeab- 
Ho 5 nepHoaaM BosapameHua, a 408 roaoB aaiox 255 nepnoaoB; cx:xaK)mHHCa 
1 roa BMCcxe c npHOaBaaeMbiMU aHaMU 6yaex MeHbme BpeMCHH oaHoro 
BosBpameHHa. TaxHM cjOpaaoM, mh BuacHHaM, axo b xeaewne 409 eninexcKHx 
roaoB H 167 aHCH naanexa Benepa, xpoMe 255 noaHbix Bosapamennii no 
31J aHOMaaHH, npomaa eme no anHuHicay 338;25 rpaaycoa, na Koxopbie ee 
noaoaceHHe b name apcMa npeaocxoaHx HMeameeca b nepaoM naOaroaeHHH. 
npHMepHo xaxyK) ace aoOaBxy no MHcay rpaaycoa aaiox h npHBeaeHHhie Bhime 
xa6aHabi cpeaHHx aBHacennit, ecaH bbccxh nonpaBxy na ynoMaHyxoe HaOhixonHoe 
aBHaceHHe, npHueM BpeMa nyacHo npeapaxHxb b aHH, a Bce BOSBpameHHa BMecxe 
c H36btxKOM — B rpaaycbi. EcaH HHcao rpaaycoB paaaeanxb na nncao aHcii, 
xo noayaHxca aannoe Bume ana BeHepu cpeaHee aneBHoe aBnacenne no 
aHOMaaHH^®. 


5. 06 anoxe nepHOanMecKHx aBnaceHHH Benepu 

HaM ocxaexca eme ycxanoBHXb anoxn nepHoaHuecKHx aBHaceHHii, cooxaex- 
cxByioiaHe noayaHK) 1-ro nncaa ernnexcKoro Mecapa Tox b nepBUH roa 
papcxBOBaHHa Hadonaccapa; aaa axoro mu onaxb Bsaan BpeMa, npomeaniee ox 
Hero ao 6oaee apeanero h 3 paccMoxpcHHux HaOaroaeHHH. 3xo BpeMa noaynaexca 
paBHUM 475 ernnexCKHM roaaM h npHOananxeabHO 346l/2’/4 anaM. B cxoaOpax 
aaa aHOMaaHH axoMy apeMenn cooxaexcxByex ao6aBaeHHe cpeanero aanaceHna, 
3i« paaHoe npHOananxeabHo 181 rpaaycy^*. Ecan mu oxhhmom hx ox 252;7 rpaaycoa 
aaa axoro nadaioaeHHa, xo aaa nepaoro roaa HaSonaccapa h noayana 1-ro 
HHcaa ernnexcKoro Mecapa Tox mu noayaHM caeayroipHe anoxn: no 
aHOMaaHH — 71 ;7 rpaayc ox anorea annpHicaa; aaa cpeanero aBHxceHHa no 
aoaroxe, xoxopoe onaxb npeanoaaraexca oannaxoBUM c coaHeanuM, — 0;45 
rpaaycoa Pu6. 5Icho, axo ecan bo apeMa aaaxoro naOaioaeHHa anoreii Haxoanaca 
Ha 20;55 rpaaycax Teaapa h aa npoMcacyxoanue 476 aex ao6aBHaocb 
npH6aH3HxeabHO 41 / 2 I /4 rpaayca, xo bo apeMa, cooxaexcxayioipee paccMaxpHaa- 
eMoii anoxe, anoreii aoaaceH 6ua naxoanxbca na 16; 10 rpaaycax Teabpa. 
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6. npeflBapHTe;ibHbie CBeACHMs, KacaiomHCca ocxaJibHbix njiaHex 

Jins flByx luiaHex, o Koxopbix peab maa Bbiiue, a hmchho MepRypaa 
H BeaepH, npa ycxaHOBaeHHH ranoxea a onpeaeaeMaa aaoMaJiaa mh 
noAbsoBaaacb onacaHHHMa MexoaaMa. Jins ocxaabHHx xce xpex naanex, a 
aMeHHo aaa Mapca, lOnaxepa a Caxypaa, mm Bsaaa xoabxo oAHy ranoxeay 
o6 ax ABHxceaaa, noAo6Hyio npaMeaeaHoa paaee A-Jia BeaepM, a aMCHHO 
ranoxeay, coraacao Koxopoa axcueaxpaaecKaa xpyr, no KoxopoMy Bceraa 
nepeMeiuaexca peaxp anapaKaa, aMcex CBoaM ueaxpoM xoaxy, Aeaamyio 
nonoaaM paccxoaaae Mexay peaxpoM aoAHaxa a xoaxoa, aa Koxopoii xpyroBoe 
ABaxeaae anauaxaa npeACxaaaaexca paBaoMcpaHM^^. JI,aa xaxAoa aa axax 
naaaex npa caMOM o6iAeM onpeaeaeaaa Moxao noxaaaxb, axo axcpeaxpacaxex, 
noayaaeMHB no Baa6oabmeB paaaaue aaoMaaaa oxaocBxeabao aoAaaxa, 
oxaaHBaexcH b Aoa paaa 6oabiue BHBeAeaaoro no ayraM nonaxaoro ABaaceanH 
B aaadoabiueM a BaaMeabUieM paccxoaaaax anaABKaa"*^. JIoKaaaxeabcxBa ace, 
npa noMoma KoxopHx mh ycxanaBABBaeM BeaaaBBH xaacAoa aa aaoMaaaa a 
noaoaceaaH anoreeB, naxoaM o6paaoM ae Moryx 6bixb npaMeaeabi k axbm 
naaaexaM xbm ace cnoco6oM, KaxaM mh noabaoBaaacb a^ia flByx paccMoxpeaaHx, 
BcaeflCXBBe xoro, axo axa naaaexH Moryx aaxoaaxbCH aa ak)6hx paccxoHaaax 
ox CoAapa a aa aadAKsaeaBa aeabaa ycxaaoBaxb, xax axo BMeex Mecxo npa 
BaB6oAbmax afloarauaax Mepxypafl a Beaepn, xoraa nflaaexa aaxoAHxcH b 
xoaxe, TAe AaaaH aauiero apeaaa xacaxeAbaa x anapaxAy. Mxax, nocxoAbxy 
3X0 aeBoaMoacao, mh noAbaoBaABCb aadfliOAeaaaMa ax AHaMexpaAbBHx 
noAoaceaBft no oxaomeaaK) x cpcAaeny noAOJKeaaio Coflapa^^; npa ax noMoiua 
MH npeacAC Bcero onpeACAaeM aaaaeaaa axcueaxpacaxexoB a noAoaceaaa 
anoreeB; ACHCXBBxeAbao, xoAbxo npa aa6AiOAeaaa xaxax noAoaceaaa mh MoaceM 
aaaxa oxACAbao aoAHaxaAbayx) aaoMaAaio, acxAioaaB BAaaaae aaoMaAaa 
oxaocBxcAbao CoAapa^^. 

riycxb ABF [pac. 10.5] 6yAex aacpeaxpaaecxaM xpyroM nAaaexH, no 
xoxopoMy nepeMemaexca peaxp anaAaxAa; nycxb A 6yAex ero ueaxpoM, a AT — 
AHaMexpoM, npoxoAaiABM aepea anorea. Ha 
3XOM AHaMexpe b xoaxe E aaxoAHxca peaxp 
aoAaaxa, a b Z — xoaxa axcpeaxpa, Boxpyr 
xoxopoik aaOAiOAaexca cpeanee ABaAceaae 
anauBKAa no AOAroxe. Oxoao xoaxa B 
onauieM anauaxA H0KA a npoBCAeM cocab- 
Baioinae npaMne ZAB0 a HBKEM. 

51 yxBepxcAflK) npeacAe Bcero, axo xorAa 
HAaaexa aaOAMAaexca no npaMoii EH, npo- 
xoAamea aepea peaxp anapaxAa B, xo 
cpeAaee noAoxenae CoAapa 6yAex xaxxe 
BCeiAa aaxoABXbCa aa xoii xe npaMoii, a 
xoFAa HAaaexa aaxoAaxca b H, oaa dyaex b 
coeAHaeaHH co cpenaaM noAoxeaaeM Conn- 
Aa, xoxopoe xoxe Oyaex aa6AK)AaxbC9 b H; 
ecAH xe HAaaexa dynex b K, xo oaa 6yAex aadAHJAaxbCH b xoaxe, AaaMexpaAbao 
npoxHBonoAOXHoa CoAapy, ycMaxpaBaioineMyca b xoaxe M. 

fleacxBHxeAbao, xax xax aah xaxAoa aa axax nAaaex cpenaae paccxoHBHa 
no AOAroxe ox anoreeB, dynyaa CAoxean c aaoMaABHMB, AaK)x cpeAaee 
paccxoHaae CoAana ox xoa xe aaaaAbaoa xoaxa'*®, a paaaocxb yxAa npa 
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^eHTpe Z, onpeAejiaromero paBHOMcpHoe ABHxcHHe luiaHerH no AOArore, n 

>11 yrjia npH E, onpcAeAHiomero bhahmoc ABHxeHHC^^, BcerAa 6yAeT paBna yrAy 
npH B, onpeACAHrouieMy paBHOMepnoe ABiCKCHHe nAanexH no annnHKAy, to 
flCHO, MTO npn HaxoxAeHHH nAancTH b tomkc H ao noAHoro BosBpamcHHH k 
anoreio © dyAer HeAOCxaBaxb yxAa HB©, KOxopHii b coeAHHCHHH c yxAOM 
AZB, a HMeHHO dyaynn ox Hero oxhhx, Aaex yroA AEH, onpcAeAHromnn 
cpcAHee noAoxcHHe CoAHpa, Koxopoe dyACx xoxAecTBCHHHM c bhahmhm 
noAoxceHMCM nAanexH. Koraa *e nAanexa dyACx b xonxe K, xo ona onaxb 
npoABHHexCH no annpHKAy Ha yroA ©BK, KoxopbiH, dyAynn caoxch c yrAOM 
AZB, Aacx oxcHHXHBaeMoe ox anorea cpcAHce nepcMemcHHe CoAHu,a, 
coAepxamee noAyoxpyjKHocxb h yroA AZB dea yrAa ABK, hhhmh CAOBaMH, 
yroA FEM, AnaMCxpaAbHo npoxHBonoAoxHHH yrAy, onpeaeAHiomeMy bhahmoc 
noAOAceHHC nAanexH^*. 

BcACACTBHe axoro aah bccx xakhx KOHtJjHrypauHii cbctha npaMaa, 
npoBeAennaa h 3 peHxpa B annuHicAa k nAanexe, h npaMaa, npoBCACHHaa h 3 
xoHKH E Hamero apenna k cpcAHCMy noAoxcHHK) 

CoAHAa, dyAyx coBnaAaxb APyr c ApyroM b oahoh 

320 H xoii xe npaMoii. J],Aa Bcex Apyrax oxkaohchhh 
3XH AHHHH 6yAyx HMCXb ApyrHC HanpaBACHHa, 
ocxasaacb BcerAa MexAy codon napaAACAbHbiMH. 

ZleHCXBHXeAbHO, eCAH MbI B KAKOM-HHdyAb 
noAoxcHHH anHAHKAa npoBCACM Ha npuAarae- 
MOM aepxexe [pHC. 10.6] npaMyio BN h3 tohkh 
B K HAaHexe, a h3 xomkh E — npaMyio ES k 
CpCAHCMy nOAOXCHHK) CoAHUa, xo Ha OCHOBaHHH 
BbnueHSAOxCHHoro yroA AES dyaex paaen 
BMCCxe BsaxHM yrAaM AZ© h NB©, a yroA 
AZ© — BMecxe BsaxHM yxAaM AEH h HB©. 

OxHaB odiAHH yroA AEH, noAyaHM, axo ocxa- 
KMAHCca yrAH HES h HBN dyAyx paBHu; CACAOBaxcAbHO, npaMaa ES dyACx 
napaAACAbHa BN**^. FIocKOAbKy b ynoManyxiax KOHcjiHrypapnax (coeAHHCHHax 

321 H npoxHBOCxoaHHax), HadAKJAaeMhix no oxhouichhio k cpcAHCMy noAoxcHHio 
CoAHua, luianexa yCMaxpHBaexca [na ahhhh, npoxoAameii] aepea u,eHxp 
anHpHKAa, xax dyAxo ona coBepuicHHO He hmcah Aanxenna no anHAHXAy, ho 
pacnoAaraAacb na xpyre ABF h, paBHOMcpno ABHXHMaa npaMoii ZB, coBepinaAa 
KpyroBHC odpaiACHHa, xax h ACHxp anHpHKAa, xo cxanoBHxca acHO, axo npn 
nOMOIAH xaXHX nOAOXCHHH MOXHO OnpeACAHXb B OXACAbHOCXH aaBHCaiAHe OT 
aKcneHxpHCHxexa ancAOBiae oxHouicHHa aoAHaxaAbHOH aHOMaAHH. Ho xax xax 
cocAHHCHHa HCAOCxynHU HadAiOACHHaM, xo ocxaexca npoH3BOAHTb onpeACACHHa 
npH nOMOIAH npOXHBOCXOaHHH. 

7. OnpeACACHHe aKcucHTpHCHTexa h noAOxeHHa anorea Mapca 

IlOAOdHO TOMy xax A^IH JlyHH, OnpeACAHB MCCxa H BpCMCHa xpex nOAHHX 
aaxMCHHH, MW HaxoAHM reoMCxpHaecxH oxHonieHne A.aa anoMaAHH h noAoxenna 
50 

anorea , xoano xax xe xenepb, CACAaa aah xaxAOH h 3 paccMaxpHBaeMwx 

322 luianex bo 3 moxho doAce xoanwe nadAiOACHHa npn noMomn acxpoAadnH xpex 
npOTHBOCTOaHHft, AHaMCXpaAbHO npOXHBOnOAOXHHX CpCAHCMy nOAOXeHHK) 
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CojiHi];a, H BuqHCJiHB no cpcflHHM nojioxcHHHM Co;iHn;a b momcht Ha6;iK)fleHHH 
MCCTO H BpeMB npOTHBOCTOHHHH, Mill OnpCfl&aHM B&aHTOHy OTHOIUCHHH 

aKcpcHTpHCHTexa H ncuio;KeHHe anorea^*. 

fljiH nepBOH H3 3THX luiaHCT, Mapca, mh bshjih xpn npoxHBOCxoHHHa: [1 ] 
nepBoe h3 hhx mm Ha6jiioaajiH b 15 roay AapHana, b nonb c 26-ro na 27-e 
MHoio eninexcKoro Mecapa Th6h, aepea 1 paBHoaeHCXBCHHHH aac nocjie 
nojiyHoan; oho hmbjio mocxo Ha 21 rpasyce B;iH3Hen;oB^^; [2] Bxopoe — b 19 
roay AapHana, b howb c 6-ro Ha 7-e mhoio eranexcKoro Mccapa OapMyxH, 3a 
3 aaca ao noAynoaH na 28;50 rpaAycax JlbBa^^; [3] xpexbc xe — bo 2 roA 
Ahxohhha, b Hoab c 12-ro na 13-e hhcao eranexcKoro Mecan;a 3nH^H, 3a 
2 aaca ao nojiynoan na 2;34 rpaAycax CxpcAbua^^. IlpoMexcyxKH bpomchh 
MC xcAy 3XHMH npoxHBocxoaHHaMH BKjiioaaiox: ox nepBoii ao Bxopoii on- 
no3Hn;HH — 4 eranexcKHx roAa, 69 ahch h 20 paBHOAeHCXBCHHHx aacoB; ox 
BxopoH AO xpexbeii — xaxjKe 4 roAa, 96 ahch h 1 paBHOAeHCXBCHHHH aac. 
BpoMa B nepBOM npoMexcyxxe coAcpxHx CBcpx hoahhx o6opoxoB 81;44 rpaAyc 
[cpoAHero] ABHxceHHa no AOAroxe, a bo BxopoM — 95;28 rpaaycoB. He 6yAex 
HHKaxoH cynnecxBeHHofi paanupM, ccah cpcahhc ABHxceHHa aa 3xo BpcMa mh 323 
BHaHCAHM no rpyOHM nepHOAHaecxHM BoaapameHHaM. 5 cho, axo 3 a nepBHii 
npoMexcyxoK bpcmchh njianexa npoABHHyAacb, He caHxaa hoahhx o6opoxoB, na 
67;50 rpaaycoB, a aa Bxopoft — na 93;44 rpaayca^^. 

B HAOCKOCXH aoAHaxa nocxpoHM [pHC. 10.7] xpn paanne oxpyxcHocxH. Hycxb 
Hecymeii peHxp anHUHXAa Mapca oxpyxHocxbio OyACx ABF c uenxpoM A, 
AKCHieHxpOM paBHOMepHoro ABHxceHMfl 6yAex EZH c penxpoM 0, a roMO- 
peHxpHaecKHM aoAHaxy xpyroM — KAM c penxpoM N, h nycxb SOIIP 6yAex 
npoxoAfliAHM aepea Bce 3 xh ueHxpn AnaMexpoM. IlpeAnoAoxHM, axo b nepsoM 
npoxMBOCTOBHHH poHxp 3nHuHKAa 6bui B xoaxe 

A, BO BXOpOM npOXHBOCXOHHHH — B B H B 
XpeTbCM npOXHBOCXOHHHH — B F. OpoBeAeM 

coeAHHHxeAbHHe npHMHe ©AE, ©BZ h 
©HF, a xaxxe NKA, NAB h NFM; xaxHM 
oOpaaoM, Ayra EZ 3KCu,eHxpa coAep*Hx 81;44 324 
rpaayc nepaoro npoMexyxxa cpeAHero abh- 
2 KeHHfl, a ZH — 95;28 rpaaycoa axoporo; Ayra 
KA aoAHaxa coAcpxHx 67;50 rpaaycoa bhahmo- 
ro ABH 2 KeHHH B nepBOM npoMexyxxe, a AM — 
93;44 rpaayca bo axopoM npoMexyxxe. Ecah 
6h Ayra EZ H ZH axcpeHxpa cxHraaaAHCb 
AyraMH KA h AM aoAHaxa, xo ham ne 
noHAAoOHJioCb 6 h HHaero APyroro aah onpe- 
ACACHHA 3KCUeHXpHCHXexa^^. rioCKOAbKy OHH 
[Ayra KA h Ayra AM ] cxHraaaiox HeHaaecxHHe 
Ayra AB H BF cpeAHero 3Kcu,eHxpa, noCAe 
npoBeAOHHH NZE, NTZ h NHY Ayra EZ h 
ZH oKcneHxpa 6yAyx cxHrHBaxbCH AyraMH ZT h TY BOAnaxa, Koxopne, KOHeano, 
xoxe He 6yAyx aaAAHHHMH. CnaaaAa CAeAoaaAo 6 h aaAaxb AyroBHe paanocxH 
KZ, AT H MY, axo6H no CBnaaHHHM AyraM EZH h ZTY onpeACAHXb xoaHO 
oxHomeHHe oxcpeHxpHCHxexa. HoCKOAbKy hx HeAbSH xoano onpeaeAHXb 6e3 
npeABapHxeAbHoro anaHHH oxHonieHHa SKcpenxpHCHxexa h Mecxa anorea, hx 




X.7. OnpedeJWHue sKCuennipucumema u nojiaxenun anoeen Mapca 


327 


Bce xe MoxHo aaflaxb npH6jiH3HT&abHo, Aa^Ke ecjiH ohh hc HSBecrHH toiiho, 
xaK KaK pasAHTOH Hx HCBeAHKH. IloaxoMy Mbi npoH3BeAeM CHauaAa bumhcachhc, 
xax 6yAxo hc cymecxByex KHKaxoro 3aMexHoro pa3AHiiHH Mcxcay ayraMH 2T, 
TY H AyraMH KA, AM^^. 

[I] JtcHCXBHxeAbHo, Hycxb ABF [pHC. 10.8] 6yAex axcpeHxpHHecKHM xpyroM 
paBHOMcpHoro ABHxeHHH Mapca; npeAnoAOACHM, hxo xoHxa A cooxBcxcxByex 

325 nepBOMy hpoxhbocxohhhio, B — BxopoMy h F — xpexbCMy. BoabMCM BHyxpn 
Hero pcHxp A aoAHaKa, XAC HaxoAHxcH xoHKa 
Hamero apcHHH, h h3 xpex xohck npoxHBOC- 
xoHHHH npoBCAeM npBMbie K xoMxe Hamero 
3peHH9, a HMeHHo AA, BA h FA. SaxeM 
npoAOAJKHM OAHy h3 xpex coeAHHHiomHx npa- 
MHx AO npoxHBOAeacameH Ayrn SKCuenxpa (axo 
6yAex npaMaa FAE), ocxaAbHwe xe ABe xohkh 
npOXHBOCXOHHHH COeAHHHM npHMOH AB. Ha 
HOAyweHHOH xoHKH E ceHeHHH axcpeHxpa c 
npoAOAHceHHOH npaMoH npoBeACM coeAHHaio- 
mne npHMhie k AByM ocxaAbHUM xomcaM 
npoxHBOCxoHHHii — B HameM CAyaae EA h 
EB. OnycxHM nepneHAHKyAap na npaMwe, 
coeAHHaromne ynoManyxiae ABe xomkh c peH- 
xpoM aoAHaxa: 3Aecb nepneHAHKyAapoM na 

326 npaMyro AA 6yAex EZ, a na BA — EH. Ha 
OAHoft H3 AByx ynoMHHyxwx xoaeK onycxHM nepneHAHKyAap Ha npaMyio, 
coeAHHaiomyK) APyryio xoaxy [B] c noAyaeHHoft AonoAHHxcAbHoii xoHKOii na 
OKCpeHxpe; Ha nameM aepxexe h3 xomkh A Ha npaMyio BE onymen 
nepneHAHKyAap A0. 

Ecah mh OyACM coxpanaxb sxh npasHAa nocxpoenna Ha noAoOHoro poAa 
aepxexax, mh oOnapyxcHM, mxo moacho AoOnxbca xex xe caMHx mhcaobhx 
aHaaeHHii AAa oxHomeHHH, KaK 6h mh hx hh HaaepxHAH^*; Bce xe ocxaAbHoe 
AOKaaaxeAbcxBo na nocxpoeHHHx aah Mapca Ayrax Moxex Onxb paaiiacHeHo 
xaK. 

[A] Tax KaK Ayra BF 3KCu,eHxpa npcAnoAaraexca cxaixiBaiomeH 93;44 rpa- 
Ayca aoAHaxa, xo peHxpaAbHHH yroA BAF aoaxch 6ha 6h paBHaxbca 
93;44 rpaAycaM, 360 Koxopnx paanaioxca aexnpeM npaMHM yrAan, hah 187;28, 
KaKHx 360 coAcpxHxca b AByx npaMHx yrAax, a cmcxhhh yroA EAH paanaAca 
6 h 172;32 xaxHM xe rpaaycaM. IloaxoMy Ayra Ha EH Oyaex coAcpxaxb 172;32 
rpaayca, Kaxnx b onncaHHOH okoao npaMoyroAbHoro xpeyroAbHHxa AEH 
oKpyxHocxH dyACx 360, a npanaa EH paaua 119;45 aacxaM, xaxHx b rnnoxenyae 
AE HMeexca 120. Tomho xax xe, nocKOAbKy Ayra BF paana 95;28 rpaAycaM, 
cxoaiiiHH na 3 xoh Ay re yroA BEF paaHaexca 95; 28 rpaAycaM, KaxHx a AByx 
npaMHx yrAax HMeexca 360. B yrAe BAE xaxHx rpaAycoB dyaex 172;32; 
CAeAoaaxeAbHo, yroA EBH 6yAex paneH 92 xhkhm xe rpaaycaM. flyra na 

327 EH paana 92 rpaAycaM, xaxHx b oxpyxHOCXH, onHcannoH okoao npaMoyroAb- 
Horo xpeyroAbHHKa BEH, 6yAex 360, a npaMaa EH paana 86; 19 aacxaM, xaxHx 
a rnnoxenyae BE coAcpxHxca 120, CAeAOBaxeAbHo, ecAH AOKaaano, axo EH 
paana 119;45, a EA — 120, xo b BE xaxHx aaoxeii Oyaex 166;29. 

riocKOAbKy Bca Ayra ABF aKcnenxpa no npeanoAoxenHio cxarnaaex na 
aoAHaxe cyMMy aab o6ohx npoMexyxKoa, a hmohho 161 ;34 rpaAyc, yroA 




328 


X.7. OnpedeJieHue jKC^eHmpucumema u nojioxenux anoden Mapca 


AAF 6yAeT paseH 161 ;34 rpasycy, kakhx b ^icTHpex npaMHx yr^ax 6yaeT 360, 
a ocraroiuHHCH yroA AAE — 18;26 TaxHM xe rpaaycaM, hjih 36;52, KaxHx 
360 6yaeT b aayx npsMiiix ymax. CAeflOBaxeAbHo, ayra aa EZ Oyaex paaaa 
36;52 rpaaycaM, xaxHx b oxpyxHocxH, onHcaHHoii oxoao npaMoyroabHoro 
xpeyroAbHHKa AEZ, 6yaex 360, a np9Ma« EZ paana 37;57 aacxHM, xaxHx b 
ranoxeayae AE 6yaex 120. nocKOJibxy nocne cnoxeHH9 ayra ABF axcaeaxpa 
noayaaexcH paBHoii 177; 12 rpaaycan, yroa AEF 6yaex paBHHXbca 177; 12 
rpaaycaM, xaxHx b aayx npsMbix yraax coaepxHxCH 360. Ho b yrae AAE 
xaxHx rpaaycoB Obiao 36;52; anaanx, ocxaioiaHaCfl [b xpeyroabHHxe AAE] yroa 
AAE 6yaex HMexb 145; 56 xaxHx xe rpaaycoB. HoaxoMy ayra aa EZ 6yaex 
paaaa 145;56 rpaaycaM, Kaxax b onacaaaoii oxoao npHMoyroabaoro xpey- 
roabaaKa AEZ oxpyxaocxa 6yaex 360; caMa xe npaMaa EZ 6yaex paaaa 
114;44 aacxHM, xaxax b ranoxeayae AE HMcexcH 120. H, caeaoBaxeabao, 
ecaa npsMaa EZ no aoxaaaaaoMy paBaaaacb 37; 57, a EA — 120 aacxHM, xo 
B AE xaxax aacxea 6yaex 39;42. 

Zlaaee, xax xax ayra AB axcueaxpa coaepxax 81;44 rpaayc, xo yroa 
AEB paBaaexCH 81;44 rpaaycy, xaxax b aayx npflMWx yraax aMcexcH 360. 
TaxaM oOpaaoM, ayra aa A© paaaa 6yaex 81;44 rpaaycy, xaxax b oxpyxaocxa, 
onacaaaoii oxoao npsMoyroabaoro xpeyroaaaaxa AE0, coaepxaxcH 360, a ayra 
aa E0 — aeaocxaiouiaM ao noayoxpyxaocxa 98; 16 rpaaycaM. Ha cxaraBaiomax 
ax npsMMX A0 6 yaex paaaa 78;31 aacxHM, xaxax b ranoxeayae AE coaepxaxca 
120, a b E0 xaxax aacxea 6yaex 90;45. IloaxoMy ecaa b AE coraacao 
aoxaaaaaoMy coaepxaxcH 39;42 aacxeii, a b AE no npeanoaoxeaaio — 120, 
xo b 0A xaxax qacxea 6yaex 25;58, a b E© — 30;2. Bo Bceii xe EB xaxax 
aacxeii no aoxaaaaaoMy 6yaex 166;29; b ocxaxxe ©B 6 yaex 136;27 aacxeii, 
xaxax b ©a aMcaocb 25;58. Ksaapax aa ©B paaea 18 615;16^^, a xaaapax 
aa ©A 6 yaex paaea 674; 16, axo nocae caoxeaaa aaex xaaapax aa AB, a 
aMeaao 19 289;32. Caeaoaaxeabao, aaaaa AB 6 yaex paaaa 138;53 xaxaM 
qacx9M, xaxax b EA 6 hiao 120, a b npaMoii AE — 39;42. Ecaa aaaMexp 
axcueaxpa npaaaxb aa 120, xo b npHMoii AB xaxax 
qacxeii 6yaex 78;31, a6o oaa cxaraaaex ayry b 
81;44 rpaayc. Caeaoaaxeabao, ecaa b npaMoii 
AE 6 yaex 78;31 qacxeii, a b awawexpe axcaeax- 
pa — 120, xo B EA xaxax qacxeii 6yaex 67;50, 
a B AE — 22;44. FIoaxoMy cxoaniaa aa aeii ayra 
axcueaxpa 6yaex paaaa 21;41 rpaaycy^, a bch 
EABF — 198;53 rpaaycaM. H, aaanax, ocxaro- 
uiaacfl ayra FE 6 yaex paaaa 161 ;7 rpaaycy, a 
cx9raBaiomafl ee npaMaa FAE paaaa 118;22 
qacxsM, xaxax b awawexpe axcueaxpa 6yaex 120. 

[B ] Ecaa 6bi aaaaeaaaa npsMaa FE Ouaa 
paaaa aaaMexpy axcaeaxpa, xo acao, qxo aa aeii 
oxaaaacfl Oh a aeaxp nocaeaaero, a oxcroaa 
BbiBBaaocb 6bi a oxaomeaae axcaeaxpacaxexa. IlocxoabKy xe oaa ae paaaa 
aaaMexpy, ao cerMeax EABF noayqaaCH 6^bmaM noayxpyra, xo acao, qxo b 
3XOX cerMeax nonaaex a aeaxp axcueaxpa. HpeanoaoxaM, qxo oa 6yaex b 
K; qepea axy xoqxy a A npoaeaeM aaaMexp A^M [pac. 10.9], npoxoaamaii 
qepea o6a aeaxpa, a aa K onycxaM aa FE nepneaaaxyaap KNS. Tax xax 
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330cor;iacHo AOKaaaHHOMy npsMaa EF pasna 118;22 uacTHM, KaKHx b aHaMexpe 
AM coAepxHTCH 120, h b npsMOH AE dbiAO 67;50, to, CACAOBaxeAbHO, b 
ocxaxKe FA hx 6yAex 50;32. FIocKOAbKy npHMoyroAbHHX na EA, AF paBOH 
npHMoyroAbHHxy Ha AA, AM^*, mh noAynHM, hxo npHMoyroAbHHX aa AA, 
AM OyAex paaeH 3427;51. Ho npHMoyroAbHHx Ha AA, AM bmcctc c XBaApaxoM 
Ha AK Aaex XBaapax na hoaobkhc bcch stoh hphmoh, x.e. XBaApax aa AK®^. 
CACAOBaxeAbHO, ecAH ox 3600, noAyaaioiAHxca hocac BoaBCACHHH b xBaApax 
3XOH nOAOBHHH, MH OXHHMCM npOHaBCACHHC AA H AM, paBHOC 3427;51, xo y 
aac ocxanexcH xBaApax na AK, paBHHH 172;9. Tcm caMHM mh noAyaHM AAHHy 
AK paccxosDfflH Me*Ay peaxpaMH, paBuyio npH6AH3HxeAbHo 13;7 aacxHM, KaxHx 
B paAHyce KA aKcpcHxpa hmcctch 60^^. 

[C] JlaAce, xax xax noAOBHaa FE, x.e. FN, paana no AoxaaaHHOMy 59; 11 

331 iiacxHM, xaxHx B AHaMexpe AM coAcpxHxca 120, a b npaMoft FA xaxnx aacxeH 
6yAex 50;32, xo b ocxaxxe AN 6yAex 8;39 aacxeft, xaxHx b AK naHACHo 13;7. 
rioaxoMy ecAH ranoxenyay AK Bsaxb aa 120, xo b AN xaxHx aacxeH 6yAex 
79;8, H cxaxHBaeMaa ero Ayra 6yAex HMexb 82;30 rpaAyca, xaxHx b oKpyxcHOCTH, 
onHcaHHOH OKOAO npaMoyroAbHoro xpeyroAbHHxa AKN, 6yAex 360. M, 
CACAOBaxeAbHO, yroA AKN 6yAex HMCXb 82;30 rpaayca, xaxHx b Asyx npaMHx 
yxAax 6yAex 360, hah 41; 15 rpaAyc, 360 xoxopHx dyaer b aexHpex npaMHx 
yxAax. Tax Kax oh Oyaex npa ueaxpe axcuenxpa, xo mh noAyaHM Ayry MS 
paBHOH 41; 15 rpaAycy. Ho Bca Ayra FMS xax noAOBHaa FSE pasna 80;34; 
noaxoMy, noAyaaromaaca b ocxaxxe Ayra FM ox xpexbero npoxHBOCxoaHHa ao 
neparea 6yAex paBHa 39; 19 rpaaycaM^^. 5Icho, hto ccah Ayry BF noAOACHXb 
paBHoii 95;28 rpaAycaM, xo ocxaiomaaca Ayra AB ox anorea ao Bxoporo 
npoxHBocxoaHHa 6yAex paana 45;13 rpaAycaM. Ecah xe noAOXHXb AB paBHoii 
81;44 rpaAycy, xo ocxaxox AA ox nepaoro npoxHBo¬ 
cxoaHHa AO anorea Oyaex panen 36;31 rpaAycaM. 

[D.l] CnHxaa noAyaeHHHC bcahmhhh aaAan- 

332 HHMH, paccMoxpHM noAynaeMHe na hx ocHOBaHHH 
paanocxH Ayr aoAHaxa, xoxopHe mh xoxhm hahth 
AA a xaxAoro npoxHBocxoaHHa. 3xo mh OyACM ACAaxb 
xax®^. Ha nepxexa AAa xpex npaxHBOcxoaHHH bhacahm 
^H rypy, cooxBexcxByiomyio xoabxo nepBOMy npoxHBo- 
CXOaHHKJ [pHC. 10.10]. npOBCAH COeAHHHXCAbHyX) 
npaMyro AA, onycxHM na xoaex A h N nepncHAHxy- 
AapH A^> H NX Ha npoAOAxcHHe npaMOH A©. Tax 
xax Ayra SE paana 36;31 rpaAycaM, to yroA 
E03 6yAex paBHaxbca 36;31 rpaAycaM, xaxHx b 
nexHpex npaMHx yrAax coAcpxHxca 360, hah xe 
73;2 rpaAycaM, 360 xoxopHx coAcpxHxca b AByx 
npaMHx yrAax; cxoAbXo xe rpaAycoB OyACx coAcp- 
xaxbca H B BcpxHxaAbHOM yrAC A04>. flyra na A^ 6yAex paana 73;2 rpaAycaM, 
xaxHx B oxpyxHOCXH, onHCAHHOH oxoAo npaMoyroAbHoro xpeyroAbHHxa A©^>, 
coAcpxHTca 360, a Ayra na ©4> — HeAOCTaK)niHM ao noAyoxpyxHOCXH 106;58 
rpaAycaM. CACAOBaxcAbHO, na cxarHBalo^^Ix axH Ayrn npaMHX A^> OyACx paana 
71;25 nacxH, xaxHx a rnnoxcHyae A© HMeexca 120, a a ^>0 xaxHX nacrcH 

333 OyACT 96;27. Taxhm o6pa30M, ccah npanaa A© paana 6;33,30, a paAHyc 
AA axcHCHxpa — 60, to b A^> xaxHx nacxeH 6yAex 3;54, a a ^>0 — 5; 16. 
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TaK KaK, OTHHB OT KBaApaxa na AA KBa^par aa A^>, mh nojiy^HM KBaapax 
Ha A^>, TO a;iHHa A^> 6yaeT 59;52, a bch XA — 65;8, h6o X^> paBHa ^>0, 
a B NX, BABoe doAbmeii A^, xaKHx Hacxefi noAyqaexcH 7;48. BoieacxBHC axoro 
rKnoTCHyaa NA [npaMoyroAbHoro xpeyroAbHHKa NAX] 6yaeT paBHa 65,'36 
xaKHM me nacTHM. H ccjih npaMyio NA ncwioxHxb paBHOH 120, to b NX xaKHx 
nacTCH Oyaex 14; 16, a cxoamaH na Heii flyra Oysex paBHa 13;40 rpaaycaM, 
xaxHX B oxpyjKHocxH, onHcaHHOH OKOAO npHMoyroAbHoro xpeyroAbHHxa ANX, 
HMcexCH 360. BcjieacxBHe axoro yroA NAX Oysex paBOH 13;40 rpaaycaM, xaxHx 
B aayx npBMux yraax coaepxcHxca 360. flajiee, ccah paaHyc 0E axcacHTpa 
noAoxHxb paBHbiM 60, H coraacHo aoxasanHOMy xaxHx Hacreii b XN Oyaex 
7;48, B X0 — 10;32, a Bca npaMaa X0E Oyaex paana 70;32 xaxHM me 
uacTHM, TO ranoxenyaa NE Oyaex paana npH6aH3HxeabHo 71. H ccah npaMaa 
NE paBHa 120, xo b XN xaxHx MacxeH Oyaex 13;10®^, a b cxoameii na hch 
flyre — 12;36 rpaaycoa, xaxHx b oxpyxHocxH, onHcaHHoii oxoao npaMoyroab- 
Horo xpeyroabHHxa ENX, coflepxHxca 360. TaxHM oOpaaoM, yroa NEX Oyaex 
paaeH 12;36 rpaaycaM, xaxHx b asyx npaMux yraax coaepxHxCH 360; b yrae 
NAX xaxHx *e rpaaycoa 6yaex 13;40. noayaaioiaHHCfl b ocxaxxe yroa ANE 
6yaex paaen 1;4 rpaaycy, xaxHx b aoyx npaMux yraax HMeexca 360, nan 33* 
0;32, xaxHx 360 6yaex b aexhipex np«Mbix yraax. CxoabXHM rpaaycaM dyaex, 
anaMHx, paana h ayra K2 soauaxa. 

[D.2] BosbMCM xenepb anaaorKHKyio <l)Hrypy [pHC. 10.11], coaepxaiayio 
HacTb Hepxexa nnn axoporo npoxHBocxoflHHa. Tax xax ayra 3Z npeanoaaraexCH 
paBHoU 45; 13 rpaaycaM, xo yroa S0Z 6yaex paBCH 45; 13 rpaaycaM, xaxHx b 
HCThipex npsMbix yraax HMcexca 360, HaH 90;26, xaxHx 360 coaepxHXCH b 
aayx npflMUx yraax; xoMy me 6yaex paBCH h aepxHxaabHhiH yroa A0<I>. TaxHM 
o6pa30M, ayra na A«^ 6yaex paana 90;26 rpaaycaM; 
xaxHx B oxpyxHocTH, onHcaHHoft oxoao npHMoyroab- 
Horo xpeyroabHHxa A0«I>, coaepxHxca 360, a ayra 
Ha <I>0 — HeaocxaK)mHM ao noayoxpyxHocxH 89;34 
rpaaycaM. M, caeaoBaxeabHo, h3 cxHrHBaK)iaHx hx 
npHMbix A4> 6yaex HMcxb 85; 10 xaxHx MacxeH, xaxHx 
ranoTCHyaa A© coaepxHx 120, a b 00 xaxHx Hacxeii 
6yaex 84;32. rioaxoMy ecaa npaMaa A0 paBHa 
6;33,30, a paaHyc AB axcacHxpa — 60, xo b A0 335 
xaxHx Hacxeik 6yaex 4;39, a b 00 — 4;38. H ecan 
XBaapax Ha A0 oxHHXb ox XBaapaxa na AB, xo 
noayHHxcH xaaapax Ha B0, xax mxo aJiHHa 0B Oyaex 
paBHa 59;49, a bch npHMan XB BcaeacxBHC 
paBCHcxBa 0X h 0 © Oyaex paBna 64;27 nacxHM, 
xaxHx B NX, BABoe Ooabmeii A0, noayHaexcH 9; 18. 
BcaeacxBHC axoro ranoxenyaa NB Oyaex paBHa 
65;6®^. EcaH NB paana 120, xo XN Oyaex pasua 17;9, a ayra Ha hoh — 
16;26 rpaaycaM, xaxHx b oxpyxHOCXH, onHCaHHoii oxoao npHMoyroabHoro 
xpeyroabHHxa BNX, Oyaex 360. TaxHM oOpaaoM, yroa NBX 6yaex paacH 16;26 
rpaaycaM, xaxHx a asyx npHMbix yraax coaepxHxcH 360. 

flaaee, ecan paanyc Z© axcacHxpa noaoxHxb pasHUM 60, a a npHMoii 
NX coraacHo aoxaaannoMy xaxHx Hacxeif coaepxHxCH 9; 18 h b X0 — 9; 16, 

TO BCH npHMan X0Z 6yaex paana 69; 16 xaxHM me nacTHM; acaeacxBHe axoro 
rHHOxeHyaa NZ [npHMOyroabHoro xpeyroabHHxa NXZ] Oyaex paana 69;52. H 
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ecjiH ranoTeHyay NZ Baaxb aa 120, to b NX xaKHx qacxeH 6yaex 
npadjiHaHTCJibHO 16, h cxoamaa na hch ayra coaepacHx 15;20 rpaaycoB, KaxHx 
B OKpyxcHOCXH, onHcaHHOH OKOJio npflMoyrojibHoro xpeyrojibHHxa ZNX, 6yaex 

J36 360. TaKHM oOpaaoM, yran NZX 6yflex paBCH 15;20 rpagycaM, kbkhx b aByx 
npHMux yrjiax HMcexca 360; xaxHX ace rpaaycoB yro;i NBX HMeji 16;26; anaMBx, 
ocxaioiaHHCH yroji BNZ 6yaex paaen 1;6 xaxoMy ace rpaaycy, wm 0;33 rpaayca, 
KaxHX B Mexwpex npaMux yrjiax coaepacHxca 360. 

CjieaoBaxejibHO, ctojibko rpaay(»B 6yflex coaepacaxb h 
ayra AT aoaHaxa. 

[E ] Tax Kax a.na nepaoro npoxHBOCxoaHHa mh 
nojiyMHjiH KZ paaHOH 0;32 rpaaycoa, xo acHO, mxo 
onpeaejiaenaa no axcaenxpy ayra jxah nepaoro npoMe- 
acyxxa 6yaex 6ojibme BHanMOH na cyMMy o6ohx oxpeaxoa, 
a HMeHHO na 1;5 rpaayc, h 6 yaex paanaxhca 68;55 
rpaaycaM^*. 

[D.3] Tenepb BoabMOM aepxeac a^ia xpexbero npoxHBO- 
cxoaHHa [pHC. 10.12], Ilocxoabxy ayra FIH npeano.nara- 
exca paBHOH 39; 19 rpaaycaM, xo yroa n©H aojiacen 
paBHaxbca 39; 19 rpaaycaM, 360 xoxopHx cocxaB.naiox 
aexbipe npaMMx yrjia, h;ih 78;38 rpaaycaM, xaxHx 360 Phc. io.l2 

aarox asa npaMwx yraa. TaxHM oOpaaoM, ayra na 

6yaex paana 78;38 rpaaycaM, xaxHx b oxpyacHocxM, onHcanHOH oko.xo 
npHMOyro.xbHoro xpeyroabHHxa A©4>, 6yaex 360, a ayra na ©<!> — 

HeaocxaiomeMy ao noayoxpyxcHOCXH 101;22 rpaaycy. Ha npflMHx, cxarHBaioiaHx 
3XH ayra, a 4> 6yaex paana 76;2 qacxHM, xaxMX b ranoxenyae A© HMeexca 
120, a ©^ paana xaxHM xce 92;50 MacxHM. Ecan npHMaa A© Mcxay ueHxpaMH 

337 paana 6;33,30, a paanyc AF axcueHxpa — 60, xo A4> 6yaex paana 4;9 MacxHM, 
a < 1)0 — 5;4. Tax xax nocae BHMHxaHHH xaaapaxa na AO h3 xaaapaxa na 
FA noaywaexcH xaaapax Ha FO, xo npaMaa FO 6yaex paBHa 59;51, a acaeacxBHe 
paaeHCXBa ©O h OX ocxaxox FX 6yaex paaea 54;47 nacxHM, xaxHX b NX, 
BflBoe 6oabmeH AO, coaepacHXCH 8; 18. BcaeacxBHe axoro ranoxeHyaa NF 
[npaMoyroabHOro xpeyroabHHxa NFX] oxaacexca paaHOH 55;25 xaxHM ace 
nacxHM. M ecan npHHHXb NF 3a 120, xo b NX xaxHx nacxeH 6yaex 17;59, a 
B cxoamen na hoh ayre [NX] — 17;14 rpaaycoa, xaxHX b oxpyacHOCXH, 
onHcaHHOH oxoao npaMoyroabHoro xpeyroabHHxa FNX, coaepacHXca 360. TaxHM 
o6pa30M, yroa NFX 6yaex paaen 17; 14 rpaaycaM, xaxHX b asyx npaMbix yraax 
coaepacHxca 360. JXajiee, ecan noaoacHXb paanyc ©H axcueaxpa paanuM 60, 
xo B NX xaxHx qacxeH no aoxaaanHOMy 6yaex 8;18, a b ©X — 10;8; xoraa 

338 ocxaxox XH 6yaex paaeH 49;52 xaxHM ace aacxaM; acxaeacxBHe axoro ranoxenyaa 
NH [npaMoyroabHoro xpeyroabHHxa NHX] 6yaex paBHa 50;33. H, anaMHX, 
ecan NH noaoacHXb paBHoii 120, xo NX 6yaex paana 19;42, h cxoamaa na 
Hen ayra 6yaex coaepacaxb 18;54 rpaaycoB, xaxHx b oxpyacHOCXH, onncaHHOin 
oxoao npaMoyroabHoro xpeyroabHHxa HNX, HMeexca 360. TaxHM oOpaaoM, 
yroa NHX 6yaex paaen 18;54 rpaaycaM, xaxHX b asyx npaMHx yraax 
coaepacHxca 360; yroa ace NFX no aoxaaaHHOMy paanaaca 17; 14 xaxHM ace 
rpaaycaM; ocxaiomnnca yroa FNH 6yaex paaeH 1;40 xaxoMy ace rpaaycy, nan 
ace 0;50 xaxHx rpaaycoB, xaxHx b qexbipex npaMbix yraax coaepacHxca 360. 
Taxoaa 6yaex ayra MY aoanaxa. 

[E] Tax xax bo axopoM npoxHBOcxoaHHH ayra AT oxaaaaacb paanoH 0;33 
rpaaycoB, xo aCHO, mxo xeopexHMecxaa ayra axcuenxpa b 3xom npoMeacyxxe 
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OKa^cTCH MCHbuie Ha6jiioaaeMOH ea cyMMy odcHx 3 thx Ayr, x.e. na 1;23 rpaAyc; 
ona 6yAeT coAepxaxb 92;21 rpaAyca^^. 

[II ] [F ] Mcnojibsya Ayrn, HaxoAamneca na aoAHaKC h nojiyiieHHbie 
ynoMHHyxbiM bhuic o6pa30M AJia o6ohx Ha6jiioAeHHbix HHxepBajiOB, a xax^e 
HCXOAHHC AyrH, HaxoAaiAHeca no npcAnojiOAceHHK) na AKCACHxpe, mh, CACAya 
AOKaaaHHOH bhoic xeopeMC, na ocHOBannH Koxopon onpcACAaioxca nonoACCHHe 
anorea h oxHouienHe aKCuenxpHCHxexa, HanuiH, qxo6H ne ycAOACHHXb 
nOBXOpCHHBMH XOFO XC CaMOFO, nXO paCCXOflHHC AK Me}KAy U,eHXpaMH paBHO 
1I;50 aacxaM, xaxnx b paAnyce aKcuenxpa HMcexca 60, a Ayra FM aKCuenxpa 
ox xpexbcro npoxHBOCxoaHHa ao nepHrea paana 45;33 rpaAycaM. IIoaxoMy Ayra 
AB paana 38;59 rpaAycaM, a AA — 42;45 xaxHM xe rpaAycaM^®. 

Bepa xaxHM oBpasoM noAyacHHbie npn BbmncjieHHax bcahmhhh Ana KaxcAOro 
npoxHBOCxoaHHa, mu, naKOnen, nonyaHM xoanue snanenHa AAa KaxcAoii h 3 
HCKOMUx Ayr, a hmchho KE 6yAex paana 0;28 rpaAycoB, AT paBna 
npH6AH3HxeAbHO xCM xc 0;28 H MY paana 0;40^^ CxAaAbiBaa bcahmhhu aab 
nepBoro h axoporo npoxHBOcxoaHHH h npuBaanaa nonyuCHHue 0;56 rpaAycoB 
K 67;50 rpaAycaM nepaoro HHxepaaAa na aoAHaxe, mu dyACM hmoxb xonno 
HaOnioAaeMoe no axcueHxpy paccxoanHC, pannoe 68; 46 rpaAycaM. CxAaAbiBaa 
3axeM BCAHMHHU AJl* BXOpOXO H XpeXbCrO npOXHBOCXOaHHii H BUHHXaa 
noAyneHHUH I;8 rpaAyc h 3 naOAioAaeMux bo axopOM npoMexyxxe 93;44 rpaAycoa 
na aoAHaxe, onaxb HaiiAeM xonno naOAiOAaeMoe no aKcitenxpy paccxoanne 92;36 
rpaAyca'^^. 

[Ill ] [K ] HcXOAH H3 3XHX BeAHMHH H nOAb3yaCb XCMH JKC caMUMH 
paccyxAeHHaMH, mu, HaKOneu, yxoMHiiAH aeAHMHHy oxHomeHna axcueHxpHCHxe- 
xa H nOAOxCHHe anorea. Mu nainAH paccxoanne AK MCXAy penxpaMM paanuM 
npH6AH3HxeAbHO 12 aacxaM, xaxHx a paAHyce KA aKCuenxpa coACpjKHXca 60, 
a Ayry FM axcAenxpa paanoif 44;2I rpaAycau^^. IIocAe axoro AB nonynaexca 
paanoft 40; 11 rpaAycaM, a AA — 4I;33. 

A xo, qxo nOAynCHHue xaxMM cnocoSoM aCAHnnHU 
cornacyioxca c HaOAioACHHUMH bhammumm paccxoa- 
HHaMH AJIH xpex npOXHBOCXOaHHH, MU BUaCHHM 
CAeAyiouiHM o6pa30M^^. 

[G.I ] Bo3bMeM aepxoK nepaoro npoxHaocxoanna 
[pnc. 10.13] c HanepnenHUM xojibxo oxcneHxpoM 
EZ, no KOxopoMy acerAa nepcMemaexca peaxp ann- 
u.HKjia. Tax xax yroA ABE paanaexca 41;33 rpaAycy, 
KaxHx 360 cocxaBAarox nexupe npaMux yrna, hjih 
83;6 rpaAycaM, 360 xoxopux Aaiox Asa npaMux yrjia, 
H xoMy xe [ananenHio] paaen m aepxMKaAbHuii c hhm 
yroji ABO, xo cxoan^aa na AO Ayra AOJiJKna paanaxbca 
83;6 rpaAycaM, xaxHx a OKpy>KHocxH, onncaHHOn okojio 
npaMoyrojibHOro xpeyro.abHMKa, coAcpxnxca 360, a 
Ayra na OB 6yAex paana ncAOCxaioutHM ao nojiyoxpyjKHOCXH 96;54 rpaAycaM. 
CACAOBaxeAbHO, H3 nocxpocHHUx na hhx npHMux AO 6yAex paanaxbCH 
79;35 nacxHM, xaxnx b rnnoxenyae AB coAepxnxca 120, a OB paana 89;50 
xaxHM xe nacxHM. IIoaxoMy ecnn npaMas AB paana 6, a mnoxenyaa AA — 60, 
xo xaxHx nacren b AO 6yAex 3;58,30, a a OB — 4;30. Ecah h 3 xaaApaxa 
na AA aunecxb xaaApax na AO, xo nOAynnxcfl xaaApax na OA, n AAnna 
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nocjieaHCH 6yaeT 59;50 xaKHx xce MacTeii. SaxcM, xax xax 4>© paana 4>X, a 
NX BABoe 6ojibuie A4>, xo nojiyMHM bcio npHMyio AX paBHOH 64;20 MacxHM, 
KaKHX B npHMOH NX HMeexca 7;57. Ha ocHOBaHHH axoro ranoxcHyaa NA 6yaex 
paBHOH 64,-52 xaxMM *e MacxaM. Earn npsMaa NA pasHa 120, xo b NX xaxHx 
xce qacxcH 6yflex 14;44, a b nocxpocHHoii na hch gyre — 14;6 rpaflycoB, 
xaxHx B OKpyxcHocxH, onncaHHOH okojio npHMoyrojibHoro xpeyrojibHHxa ANX, 
coflepxcHxca 360. Yroa NAX 6yAex paacH 14;6 rpaaycaM, 360 KOxopHx 
cocxaaaHiox aaa npaMwx, hjih 7;3 ipagycaM, 360 Koxopax aaiox Mexwpe npaMUx 
yraa. TaxHx xce rpaAycoa b yrjie A0E 6bLno 41;33. CjicAOBaxcAbHO, ocxaiomHHca 
yroa ANE bhahmoxo ABHxceHHa 6yflex hmoxb 34;30 rpasyca; na cxojibKO rpaaycoa 
luianexa npefluiecxBoaajia anoreio b nepaoM npoxHBOcxoaHHH. 

[G.2] Tenepb nocxpoHM nOAodHhiii aepxexc [pnc. 10.14] AJia axoporo 
npoxHBOCxoaHHa. Tax xaK yroji B0E cpcAHero ABHXceHna anHUHKjia paanaaca 
40; 11 rpaAycaM, xaKHx b aexhipex npaMux yrjiax coAepxcHxca 360, hah 80;22 
rpaAycaM, 360 Koxopbix 6yAex b Aayx npaMhix yraax, h xOMy ace 6yAex 
paBHaxbca BepxHxaAbHbiH yroa X0N, xo Ayra Ha AOAxcHa paanaxhca 80;22 
rpaAycaM, xaKHx 360 coAepxcnxca b oxpyxcHOcxH, 

OIIHCaHHOH OKOAO HpaMOyTOAbHOrO xpeyrOAbHHXa 
a Ayra na ^>0 — HCAocxaiomHM ao noAyoxpyxcHOcxH 
99;38 rpaAycaM. CacAOBaxeAbHO, h 3 cxarHaaiomHx axy 
Ayry npaMHx A<1> 6yAex paana 77;26 aacxaM, xaxHx 
B ranoxCHyae A0 coAepxcHxca 120, a 4>© — 91;41 
xaxoiS aacxH. HoaxoMy ecAH npaMaa A© paana 6, a 
rnnoxenyaa AB — 60, xo b AO xaxHx aacxeH 6yAex 
3;52, a O© — 4;35. Tax xax xaaApax Ha AO, OyAyan 
oxHHx ox xBAApaxa Ha AB, Aaex xsaApax na BO, xo 
AAHHa nocAeAHeii 6yAex paana 59;53 xaxHM *e qacxHM. 

Ha ocHoaaHHH xex *e paccyACAennil, nocxOAbxy ©O 
paana OX h NX baboo 6oAbme AO, bca npaMaa 
BX 6yAex paana 64;28 aacxaM, xaxHx b NX 6yAex 
7;44. Bcacacxbhc axoro *e ranoxenyaa BN 6yAex paana 64;56 xaxHM me 
aacxHM. M ccah rnnoxenyay BN Bsaxb aa 120, xo b NX xaxHX qacxcH 6yAex 
14;19, a b cxoaipeH na Heii Ayre — 13;42 rpaAycoa, xaxnx b oxpyacHocxH, 
onHcaHHOH oxoAO npHMOyroAbHOro xpeyroAbHHxa BNX, coAepxcHxca 360. Taxhm 
oOpaaoM, yroA NBX 6yAex paaen 13;42 rpaAycaM, xaxnx b Aayx npaMUX yrAax 
6yAex 360, hah me 6;51 rpaaycaM, xaxnx 360 6yAex b qexwpex npaMUX yrAax. 
Ho yroA B0E paBHaexca 40; 11 xaxHM xe rpaAycaM; aHaqnx, ocxaioipHHca yroA 
ENB BHAHMoro ABHxeHna 6yAex paaoH 33;20 xaxHM xe rpaaycaM. Box na 
xaxoe qncAO rpaAycoa luianexa bo axopoM npoxnaocxoHHHH xaaaAacb oxcxaroipeft 
ox anorcH. Kax 6hao noxaaano, b nepaOM hpoxhbocxohhhh luianexa na 34;30 
rpaAyca npeAmecxBoaaAa anoreio, BCACACXBHe axoro ace paccxoanne ox nepaoro 
npoxHBOCxoHHHfl AO Bxoporo nOAyqnxcsi paanuM 67;50 rpaAycaM, qxo bhoahc 
corAacyexcfl c noAyqcHHHMH b naOAiOAeHHHx^^. 

[G.3] BoabMCM xaxyx) xe (t)Hrypy [pnc. 10.15] aah xpexbero npoxHBocxoH- 
HHH. ITocxoAbxy B 3X0M CAyqac yroA r©Z paanOMepHoro abhxohhh aiiHUHXAa 
paaHHCxcH 44;21 rpaAycaM, xaxnx b qexbipex npxMbix yrAax 6yAex 360, hah 
88;42 rpaAycaM, 360 xoxopbix Aarox aba npHMbix yxAa, xo cxoHipaH na npHMOH 
AO Ayra 6yAex paaHHXbCH 88;42 rpaAycaM, xaxnx b oxpyxHocxH, onHcannoH 
OXOAO npHMoyroAbHoro xpeyroAbHHxa A0O, coAcpxHxcH 360, a Ayra na O© — 
HCAocxaiomcMy ao noAyoxpyxHocxH 91; 18 rpaAycy. CACAOBaxcAbHO, na cxohiahx 
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noa HHMH npHMwx AO paBHa 83;53 MacrsM, KaxHx b ninoTeHyae A© coaepxcHTCH 
120, a O© — 85;49 TaxHM xce MacrsM. FIoaroMy ccjih npaMan A© paBHa 6 , 
a paanyc AF axcucHTpa — 60, to AO Oyaex paBHa 4; 11,30 nacTHM, a O© — 

4; 17. H Tax xax XBaapax na AO, ornaxhiH ox xBaapaxa na AF, aaex XBaapax 
Ha FO, xo ABHHy nocjieaHCH jihhhh nojiynHM paBHoii 
59;51 xaKHM xe HacxHM. 

flajiee, nocKoabxy O© paana OX, a NX baboc 
O onbiue AO, ocxaxox XF nojiyMHxca paBHHM 55;34 
HacxaM, KaxHX b npaMOii NX 6 yaex 8;23. BcxeacxBHC 
3 X 0 X 0 ranoxenyay FN nojiyMHM paanoH 56; 12 xaxHM 
*e aacxaM. Snaanx, ccjih ranoxcHyay FN nojioxcHXb 
paBHOH 120, xo B NX xaxHx aacxcH 6 yaex 17;55, a 
cxoauiaa na HCii gyra paana 17;10 xpaaycaM, xaxHx 

B OKPyXCHOCXH, OHHCaHHOH OKOJIO npaMoyxojibHOxo 

xpeyrojibHHKa FNX, coflcpjKMxca 360. TaxHM oOpaaoM, 345 
yroji ©FN paacH 17; 10 xpaAycaM, kbkhx b gayx 
Pmc. 10.15 npaMhix yxjiax coAepacHxca 360, hah 8;35 xpaAycaM, 

360 Koxopwx cocxaBAanyr aexbipe npaMHx yxAa. Ho b 
yxAC F©Z xaxHx xpaAycoa 6biAO 44;21; CACAOBaxcAbHO, aecb yxoA FNZ 6yAex 
paBHaxbca 52;56 xaxHM *e xpaAycaM. Hmchho na xaxoe hhcao xpaAycoa luiaHCxa 
npcAuiecxBOBaAa nepHxeio b xpexbCM npoxHBOcxoaHHH. Kax Ohao noxaaaHO, bo 
BxopoM npoxHBOcxoaHHH HAaBCxa Ha 33;20 xpaAyca oxcxaBaAa ox anoxea; 
BCACACXBHC 3X0X0 CKAaAHBaCMHC OCXaXKH ox Bxopoxo AO xpexbcxo npOXHBOCXO- . 
aHHH Aaiox 93;44 xpaAyca, axo bhoahc coxAacyexca c BCAHanHaMH, Ha6AK)AeH- 

HUMH BO BXOpOM HpOXHBOCXOaHHH^^. 

[H ] riocKOAbKy HAanexa, ycMaxpuBacMaa b xpexbCM hpoxhbocxohhhh no 
np»MOM FN, HaxoAHAacb na noAyacHHux HadAioAOHncM 2;34 xpaAycax CxpcAbua 
H yxoA FNZ npH ucHxpe aoAHaxa oxaaaACa paBHUM 52;56 xpaAycaM, 360 
Koxopwx coAcpjKHXca B aexbipex npaMux yxAax, xo nepHxen 3KcueHxpa b xoaxe 
Z HaxoAMACH Ha 25;30 xpaAycax Koaepoxa, a 
anoxeit — Ha AHaMCxpaAbHO npoxHBonoAOXHbix 
25;30 xpaAycax Paxa. 

OnHUlCM OKOAO UCHXpa F [pHC. 10.16] OnHUHXA 
Mapca KAM h npoAOAJXHM npaMyio ©F. ToxAa aah 

BpCMCHH XpeXbCXO npOXHBOCXOHHHH MH HOAyaHM 346 
cpcAHce nepcMemCHHC annnHXAa ox anoxea axcuch- 
xpa paBHUM 135;39 xpaAycaM, nocxoAbxy coxAacno 
AOxasaHHOMy yxoA F©Z paBHaexca HCAOCxaioiAHM 
AO noAyoxpyxHOCxH 44;21 xpaAycaM, a cpcAHce 
Abhacchhc nAaHCxu [no aHOMaAHH] ox anoxea M 
3 nHUHKAa, x.e. Ayxa MK, paBHO 171;25 xpaAycy 
BCACACXBHe xoxo, Mxo yxoA ©FN no AOxaaaHHOMy 
paBHHCTCH 8;35 xpaAycaM, 360 xoxopux cocxaBAaiox nexupe npaMux yxAa. Tax 
xax 3X0 yxoA y ucHxpa onnuHXAa, xo Ayxa KA ox luianexu K ao nepnxea 
A paBHacTca xcm jkc camum 8;35 xpaAycaM, a Ayxa ox anoxea M ao nAanexu 
B TOMKC K paBHa, xax cxasaHO Buuie, HCAOcxaromeMy ao noAyoxpyACHocxn 
171;25 xpaAycy. 

Tenepb, xpoMC npoaexo, ham cxaao acHO, axo bo BpcMa xpexbCxo 
npOXHBOCTOHHHa, x.e. bo 2 XOA AHXOHHHa, B HOMb C 12-10 HA 13-e MHCAO 
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enineTCKoro MCCHua 3nH(j)H, aa 2 paBHOACHCTBeHHHx Maca ao nojiynoMH^^ 
luianeTa Mapc no rax HasuBaeMoii cpeAnen Aonroxe OTCxoHAa ox anoren 
3Kcu,eHxpa na 135;39 rpaAycoB, no anoMaAnn xe ona naxoAHAacb na 171 ;25 
rpaayce ox anoren anHUHKAa. 3xo h xpedonaAOCb Aoxaaaxb. 

8. OnpeACAeHHe bcahhhhw annuHKAa Mapca 

riocKOAbKy BCACA 3a 3XHM xpe6yexcH onpcACAHXb oxHOuienne BeAHMHHH 
3nHaHKAa, Mhl B3HAH AAB 3X0X0 Ha^AIOACHHe, KOXOpOC npOH3BejIH npH6AH3HXeAb- 

HO qepea 3 ahh nocAC xpexbcro npoxHBOCxoHHHH^*, hmchho bo 2 xoa AHxoHHna, 
B Hoqb c 15-ro na 16-e mhcao eranexcKoro MCCHua 3nH4)H, aa 3 
paBHOACHCXBeHHHx Maca AO noAynOHH, xax kak no acxpoAH6HH b MepHAnane 
cxoHA 20 -h xpaAyc KAemneH, a cpeAnee nOAOBeenne CoAHua 6 hao xopaa na 
5,'27 rpAAycax BAH3Hei;oB. Flpn ycxaHOBACHHH coBcxaennoxo noAOxennH nAanexH 
no oxHonieHHK) k KoAOcy Mapc Bma bhach na 13^5 xpaAyce CxpcAboa; b xo 
xce caMoe bpcmb oh Bha bhach oxcxohuxhm ox ucHxpa Jlynw na xox xe caMbiii 

13^5 xpaAyc B HanpaBACHHH nOCACAOBaXCAbHOCXH 3HaK0B^^. CpCAHCe nOAOXCHHC 

JlyHH 6biA0 xoxAa na 4;20 xpaAycax CxpcAbua, a hcxhhhoc — na 29;20 
xpaAycax CKOpnHona, xax xax no anoMaAMH ona ha 92 xpaAyca oxcxosaa ox 
anoxcfl anHUHKAa. Bhahmoc xe ee noAoxeraie 6hao okoao HanaAa CxpcAbua*®, 
xax qxo h oxcioAa noAyqaAOCb coxAacoBAHHoe [c onpCACACHHUM no KoAOcy] 
noAOxcHHC Mapca, a hmchho 1;36 xpaAyc CxpcAbua; ox nepHxca oh, 
ccxccxBCHHO, oxcxoAA HA 53;54 xpaAyca b HanpaBACHHH npoxHB nocACAOBaxcAb- 
HOCXH 3HaK0B*'. BpCMH, npOUlCAUieC ox XpCXbCXO npOXHBOCXOHHHH AO 3X0X0 
Ha6AioAeHHH, cooxBCxcxBycx 1;32 xpaAycy [cpcahch] aoaxotu h npHSAHSHxcAbHO 
1;21 xpaAycy aHOMAAHH^^. Ecah mu npHdaBHM 
Hx K yxc onpcACACHHUM B KaMCcxBe HanaAb- 
HUX AaHHUX [cpCAHHM ] nOAOXCHHHM AAB 
xpCXbCXO npOXHBOCXOHHHH, XO OOAyHHM, HXO 
BO BpCMH 3X0X0 Ha6AKJACHHH MapC HaXOAHACH 
no [cpcAHCii] aoaxoxc Ha 137; 11 xpaAycax 
paccxoHHHH ox anoxcH oKcpcHxpa, a no 
aHOMAAHH — HA 172;46 xpaAycax ox anoxcH 
onHUHKAa. 

yCXAHOBHB 3X0, B03bMCM 3KCUCHXpHHCCKHH 

xpyx ABr [pHC. 10.17], HCcyotHH ucHxp 
onHUHKAa. riycxb uenxpoM 3 x 0 x 0 xpyxa 6yACx 
A, a AwaMcxpoM — AAF; b xohkc E 
npcAnoAoxHM u,CHxp aoAHaxa, a b Z — xoMxy 
HandOAbHICH OKCUCHXPHHHOCXH. OoHCBB OKOAO 

B onHUHKA H0K, npoBCACM npHMuc ZKBH, 
aaxcM — E0B h AB, a h3 xomck A h E 
onycxHM HA ZB ncpncHAHxyAHpu EA h AM. llpcAnoAOXHM, mxo nAAHexa 
HaXOAHXCH B XOMKC N OnHUHKAa; npOBCAH COCAHHHXCAbHUC npHMUC EN H 
BN, onycxHM h3 B ncpncHAHxyAHp BS Ha npoAOAXcnne npHMOH EN*^. 

Tcncpb, nocKOAbKy nAancxa haxoahxch ha 137; 11 xpaAycax ox anoxcH 
3KcacHxpa, yxoA BZF 6yACx paacH 42;49 xpaAycaM, kbkhx b qexupex npHMUx 
yxAAx coAcpxcHxcfl 360, hah xc 85;38 xpaaycaM, kakhx 360 6yACx b AByx 
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npHMwx yrjiax, to cxonmaa na AM ayra aojixcHa paBHATbCH 85;38 rpaaycaM, 
xaxHx B OKpyxcHOCTH, onHcaHHOH OKOJio npflMoyrojibHoro xpeyrojibHHKa AZM, 
coaepxcHxcH 360, a ayra na ZM — ocxaioiaHMCH ao nojiyoKpyxcHocxH 
94; 22 rpaaycaM. C;ieaoBaxe;ibHO, h3 naxoasiiaHxcB noa hhmh npHMwx AM paBHa 
81;34 qacxH, xaxHx b ranoxenyae AZ 6yaex 120, a ZM — 88; 1 xaKHM xce 
qacxHM. TaKHM oOpaaoM, ccjih npsMaa AZ Mcxay ueHxpaMH paBHa 6, a paanyc 
AB axcacHTpa — 60, xo b AM xaxHx HacxeH 6yaex 4;5, a b ZM — 4;24. 350 
Tax Kax xBaapax na AM, BbmxeHHbiH h3 xBaapaxa Ha AB, aaex xBaapax na 
BM, xo npHMaa BM 6yaex paana 59;52 xaxHM xce MacxHM. Tomho xax xce, 
nocxojibxy ZM paana MA, a EA aaaoe 6ojibme AM, xo nojiynaioiaaflCH a 
ocxaxxe BA 6yaex paana 55;28, a EA — 8; 10 xaxHM xce qacxHM. BcjieacxBHC 
3Toro ranoxenyaa EB 6yaex paana 56;4. H eoiH npaMaa EB paana 120, xo 
B EA xaxHx xce HacxeH 6yaex 17;28, a cxosinxaa na hch ayra coaepxcHx 16;44 
rpaaycoB, xaxHX b oxpyxcnocxH, onHcanHOH oxojio npaMoyrojibHoro xpey- 
rojibHHxa BEA, 6yaex 360, xax mxo yroji ZBE paanaerca 16;44 rpaaycaM, 
xaxHx B aayx npaMux yrjiax coaepxcHxca 360. 

Jlaaee, nocxojibxy yro.n FES, na xoxopwH BHaHMoe nojioxccHHe Mapca 
npeamecxBoaajio nepHreio F, paaen 53;54 rpaaycaM, xaxHX b Hexwpex npaMHx 
yraax coaepxnxca 360, h^h 107;48 rpaaycaM, xaxHx 360 6yaex b aayx npaMHX 
yraax, xo b yr.xe FEB 6yaex 102;22 xaxHx *e rpaayca, xax xax oh panen 
BMCCxe BsaxHM yray ZBE, pasHOMy coraacHO aoxaaannOMy 16;44 xaxHM 
rpaaycaM, h yray FZB, xoxopbiH no npeanoaoxcCHHio cocxaBaaex 85;38 xaxHX 
ace rpaaycoB. Toraa ocxaiomHflcH yroa BES 6yaex paBHHXbCH 5;26 xaxHM ace 
rpaaycaM, a ayra na BS — 5;26 rpaaycaM, xaxnx b oxpyacHOcxH, onHcaHHoU 3ii' 
oxoao npHMoyroabHoro xpeyroabHHxa BES, HMeexca 360. Bcaeacrane axoro 
npHMaa BS 6yaex paana 5;41 nacTHM, xaxHx b ranoxenyae EB coaepacHxca 
120. H ecaH EB coraacHO aoxaaannoMy paana 56;4 hbcthm, a paanyc 
axcaCHxpa — 60, xo b BS xaxHx Macxeft Oyaex 2;39. 

Tohho xax ace, nocxoabxy xonxa N oxcxosiaa ox anorea H annuHxaa Ha 
172;46 rpaayca, a ox nepHrea K — na 7;14, yroa KBN aoaacen 6bixb paBen 
7;14 rpaaycaM, xaxnx b nexupex npsiMbix yraax 6yaex 360, Han ace 14;28 
rpaaycaM, xaxnx 360 6 yaex b aByx npsiMbix yraax. B yrae ace KB© xaxnx 
rpaaycoB 6biao 16;44, xax hxo noaynaioutnHCfl b ocxaxxe yroa NB© paaeH 
2; 16, a aecb yroa HNB — 7;42 xaxnM ace rpaaycaM. CaeaoBaxeabHO, ayra na 
SB 6 yaex paana 7;42 rpaaycaM, xaxnx b oxpyacHOCxn, onncanHon oxoao 
npHMOyroabHoro xpeyroabnnxa BNS, nMeexcsi 360, a caMa npHMaa BS paana 
8;3 nacxHM, xaxnx b ranoxenyae BN HMeexca 120. 

Ecan npHMan BS paana 2;39, a paanyc axcuenxpa — 60, xo a paanyce 
BN annunxaa xaxnx Hacxen 6yaex npnOananxeabno 39;30. SnaMnx, oxHOuienne 
paanyca axcaenxpa x paanycy annunxaa 6yaex panno oxnouiennio 60 x 39;30. 

3x0 n xpeOoBaaocb nanxn. 


9 . 06 ncnpaaaeHnn nepnoaHMecxnx annacennH Mapca 352 

Jins ncnpaaaeHna cpeannx nepnoanqecxnx aBnaceHnn mw Banan oano na 
apcBnnx naOaioaeHHH, b xoxopoM roaopnxca, nro b 13 roay no flnonncnio, 
25-ro Anrona, yxpoM Mapc 6bia anaen npnxocnyamnMCH x aaeaae b ceaepnon 
nacrn a6a Cxopnnona. BpeMH axoro Ha6aK)aeHnH cooxBexcxayex 52 roay nocae 
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CMcpTH AjicKcaHApa, x.e. 476 rony nocjie Ha6oHaccapa, h yxpy c 20-ro Ha 
21-e MHCJio eranexcKoro Mecsua Axnp*^, KorAa, kak mh ycxaHOBHAH, Cojihuc 
B cpcAHCM abh^chhh HaxoAHJiocb HA 23;54 rpaAycax Koaepora^^. Sbcsaa xce 
B ccBepHOH HACXH ji6a CxopnHOHa Ha6jiioAaAacb, no-HamcMy, ha 61/3 rpaAycax 
CKopnHOHA^^. Takhm o6pa30M, ox axoro HadjiJOACHHH ao Hanajia uapcxbobahhh 
Ahxohhha npouiAO 409 acx, Koxopue npoHaBCJiH nepCMeiACHHe HenoABHxcHHx 
3Be3A npH6jiH3HxejibHO Ha 4;5 rpaAyca, h bo bpcmb ynoManyxoro haOjhoachhh 
3xa 3Be3Aa CKopnHOna AOJixcna 6huia HaxOAHXbca na 2 V 4 rpaAycax CKOpnHona; 
»CHO, Hxo Ha cxojibKHx xc rpAAycAx Obuia H roianexa Mapc. FIocKOAbKy xce b 
name BpcMa, x.e. b naHAAe uapcxBOBanHa AnxoHHna, anoreii Mapca naxoAHAca 
HA 25;30 rpaAycax Paxa, xo bo BpeMa 

HaO^IOACHHa OH AOAXCCH 6bIA HAXOAHXbCH 

Ha 21;25 rpaAyce. H aCHO, mxo bhahmoc 
noAOxcHHe nAanoxw Ohao xorAa na 
100;50 rpaAycax ox anorea, a cpeAwee 
noAOxcHHe Coahua ha 182;29 rpaAycax 
ox axoro anorea, hah, OHeBHAHO, na 2;29 
rpaAycax ox nepnrea [Mapca 

yCXAHOBHB axo, BOAbMCM aKCpCHX- 
pnaeCKHii xpyr ABF, Hccymnii uenxp 
annuHKAa [pnc. 10.18]. nycxb A 6yAex 
ero ueHxpoM, AAF — AHAMexpoM, ha 
KOxopoM npeAnOAOxcHM b xoaxe E uenxp 
aoAHaxa, a Z — mbcxom HaudoAbiueH 
aKCuenxpHMHOcxH. Onncaa okoao uenxpa 
B annpHKA H@, npoaeACM npaMue 
ZBH H AB, a H3 Z onycxHM na npaMyio 
AB nepneHAHKyAap ZK. flpeAnoAOxcHM, axo nAanexa haxoahxch b xoaxe © 
3i4 annuHKAa. Cocahhhb B0, npoBeACM napaAACAbHO eii npaMyio EA h3 xOmkh 
E; no axoH npaMOH corAacHo AOxasaHHOMy Bfaime 6yAex naOAioAaxbca cpcAnee 
noAOxcHHC CoAHua. CoeAHHHB E©, onycxHM na nee h3 xonex A h B 
nepncHAHKyAapH AM h BN, a aaxeM h3 A nepneHAHxyjiapno BN npoBCACM 
npaMyio AS, xax hxo (Jmrypa AMNS 6yAex npaMOyroAbHUM napaAAeAorpaMMOM. 
Tenepb, xax kak yroA AE© bhahmoio nepcMemeHna xiAanexhi ox anorea 6yAex 
paaeH 100;50 rpaAycaM, kakhx b nexupex npaMux yrAax coAcpxcHxca 360, a 
yrOA TEA cpcAHCro noAOxenna Coahua paBnaexca 2;29 xakhm xe rpaAycaM, 
xo yroA ©EA hah B©E aoaxch 6yAex paBHaxbca 81;39 rpaAycy, kakhx b 
aexhipex npaMHx yrAax coAcpxHxca 360, hah xe 163; 18, khkhx 360 OyACx b 
AByx npaMwx yrAax. Takhm oOpasoM, Ayra na BN paana 163;18 rpaAycaM, 
KAKHX B OKpyXHOCXH, OOHCaHHOH OKOAO OpaMOyrOAbHOrO XpeyrOAbHHKa B©N, 

OyACx 360. CaMa xe npaMaa BN pabha 118;43 aacxaM, kakhx b rnnoreHyae 
B© coAepxHxca 120. Ecah paAnyc B© annuHicAa paaen 39;30 qacxaM, a 
paccxoaHHe EA MexAy ueHxpaMH — 6, xo b BN xaxnx MHCxeii 6yAex 39;3. 
TlocKOAbKy yroA AE© paacH 100;50 rpaAycaM, kakhx b Mexwpex npaMHx yrAax 
355 coAepxHxca 360, hah xe 201 ;40, kakhx 360 6yAex a Asyx npaMUx yrAax, h 
BCAeACXBHe axoro CMexHUH c hhm yron AEM paaen 158;20 xakhm xe rpaAycaM, 
xo cxoainaa ha AM Ayra aoaxha 6bixb pasna 158;20 rpaAycaM, kakhx b 
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OKpy^HOCTH, onHCaHHOH OKOjio npflMoyrojibHoro xpeyrojibHHKa AEM, co- 
aep^HTCH 360, a caMa npaMaa AM — 117;52 qacTHM, KaKHx b ninoTeHyae 
AE HMcercH 120. Ecjih npsMaa AE Oyflex pasHa 6, a BN no aoKasannoMy — 
39;3 MacxHM, xo xaxnx Macxen b AM imh NS 6yAex 5;54, a b ocxaxxe BS — 
33;9 xaxHx mbcxch, xaxnx b paAnyce BA aKCuenxpa coAepxcnxca 60. 
CjiCAOBaxejibHO, ecan ranoxenyaa BA paana 120, xo b BS xaxnx Hacxeft 6yAex 
66; 18, a cxoH^^a5I na hch Ayra paana npHOjinanxeAbno 67;4 rpaAycaM, xaxnx 
a OKpyxcHOCXH, onncaHHOH oxono npsiMoyrojibHoro xpeyro.nbHHKa BAS, co- 
AepxHxcH 360. TaKHM o6pa30M, yroji BAS paaen 67;4 rpaAycaM, Kaxnx a AByx 
npHMux yrnax coAcpxcnxca 360, a aecb yroji BAM 6yAex 247;4 rpaAycoB^®. B 
yrne EAM xaxnx xce rpaAycoa OyACx 21;40, nocKO.nbKy yroji AEM paannexcH, 
xax 6buio noxasano, 158;20; ocxaiomnncsi yroA BAE paaen 225;24, a cmcxchwh 
c HHM BAA — 134;36 xaxHM xce rpaAycaM. IIoaxoMy Ayra na ZK 6yAex paana 
134;36 rpaAycaM, xaxnx a oxpyxcnocxn, onHcannoH oxono npaMoyronbnoro 
xpeyro.nbHHxa AZK, coAepxcnxcH 360, a Ayra na AK — ncAocxaiomHM ao 
nonyoxpyxcHocxH 45;24 rpaAycaM. Ha naxoAHiunxca noA hhmh npaMbix 7K 
paana 110;42 nacxHM, xaxnx a mnoxenyae AZ HMcexca 120, a AK — 46;18 
xaxHM xe aacxaM. Ecah npaMaa AZ paana 6, a paAwyc AB axcuenxpa — 60, 
xo a ZK xaxnx naoxen 6yAex 5;32, a a AK — 2; 19; ocxaiomaaca npaMaa 
BK paana 57;41. BcAeAcxane axoro mnoxenyaa BZ [npaMoyroAbnoro xpey- 
roAbHnxa BZK] 6yAex paana npnOAnanxcAbno 57;57 xaxnM xe nacxaM. EcAn 
npaMaa BZ paana 120, xo a ZK xaxnx naoxeii 6yAex 11;28, a cxoauiaa na 
neii Ayra 6yAex nMexb 10;58 rpaAycoa, xaxnx a oxpyxnocxn, onncannod oxoao 
npaMoyroAbnoro xpeyroAbnnxa BKZ, coAepxnxca 360. TaxnM oOpaaoM, yroA 
ZBA 6yAex paaen 10;58 rpaAycaM, xaxnx a AByx npaMhix yrnax coAcpxnxca 
360. Ho yroA BAA paanaexca 134;36 xaxnM xe rpaAycaM; noaxoMy aecb yroA 
BZA paaen 145;34 xaxnM xe rpaAycaM, hah xe 72;47 rpaAycaM, xaxnx a 
nexhipex npHMHx yrAax coAcpxnxcH 360. TaxnM o6paaOM, ao apeMH 
ynoMHHyxoro naOAiOAeHHH cpeAnee noAOxenne nAanexbi no AOAroxe, x.e. 
paccxoanne uenxpa B anHnnxAa ox anorea, paanaAOCb 72;47 rpaaycaM®®; 
BCAeACxane axoro uenxp B naxoAHAca na 4; 12 rpaaycax KAemnen^®. IIocxoAbxy 
yroA TEA npcAnoAaraexca paanuM 2;29 xaxnM xe rpaAycaM, a on BMecxe c 
AayMa npaMHMH yrAaMH nOAyoxpyxnocxn ABF Aaex BMecxe aaaxbie yrAH 
BZA cpeAnen AOAroxw n HB© [cpeAnen] anoMaAnn, x.e. [cpeAnero] 
nepeMemenna nAanexH no annunxAy, xo mh noAynnM, qxo ocxaiomnnca yroA 
HB© 6yAex paanaxbca xeM xe 109;42 rpaAycaM^^ Snannx, ao apeMa axoro 
nnOAioAenna nnanexa naxoAHAacb na 109;42 rpaAycax no anoMaAnn ox anorea 
annuHXAa. 3xo n xpeOoaaAOCb ycxanoanxb. 

Hxax, naMH Aoxaaano, mxo bo apeMa xpexbero npoxnaocxoanna nAanexa 
[Mapc] no anoMaAnn oxcxoaAa na 171 ;25 rpaayc ox anorea annunxAa. 
CAeAOBaxeAbHO, b npoMexyxox apeMenn MexAy naOnroAennaMH, oxBaxuBaiou^HH 
410 emnexcxHx roAOB n npnOAHanxeAbHO 231^3 achb, nnanexa npoABnnyAacb 
aa BhmexoM 192 nOAnux oOopoxoa na 61;43 rpaAyc. HpnMepno xaxoe xe 
npnOaaAenHe mh noAynnM npn noMon^n cocxaaAennHx naMn xaOAHu cpeAnnx 
ABHxenHft, xax xax cpeAnee Aneanoe ABHxenne mh naxoAHAn, paaACAHB 
xoAHMecxBO rpaAycoa, noAynennHx a noAHHx o6opoxax c AoOaBAenneM 
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HCKOToporo npnpaoieHHH, Ha mhcjio ahch, npOTCKniHX aa npoMe*yTOK bpcmchh 
MCXCay AByMH Ha6jiioaeHHHMH^^. 

10. 06 anoxe nepnoAHHecKHx flBHxeHHH Mapca 

Ot nepBoro roga Ha6oHaccapa h nojiyflHsi 1-ro qncjia eranercKoro MCCHua 
358 Tot ao paccMorpcHHoro Ha6jnoaeHH9 npomao 475 erHnexcKHx roga h 
npHSaHSHTCJibHO 791^1/4 aHcii; aro bpcmb cooTBercTByex npH6aB;ieHHio 180,*40 
rpaaycoB aojiroxn h 142;29 rpaaycoB aHOMajiHH®^. Ecjih mh bhhxcm hx 
COOTBexCXBCHHO H3 yCXaHOBJICHHHX nOJIOXCeHHH B ynOMBHyXOM HaOjUOflCHHH, x.e. 
no aojiroxe h 3 4; 12 rpaaycoB lOiemHeii h no aHOMajiHH h 3 109;42 rpaaycoB, 
TO nojiyMHM ajiH nepBoro roaa Ha6oHaccapa h nojiyana 1-ro nncjia eranexcKoro 
MCCHua Tot b KanecTBC HanajibHOH anoxH ajih nepHoanqecKHx ABHxceHMH Mapca 
no aojiroxe 3;32 rpaayca Oana, a no aHOMajinn 327; 13 rpaaycOB ox anorea 
anni^HKjia. Ha tom *e ocHOBaHHH, nocKOJibxy nepcMemCHHe anorecB aa 475 
jiex cocxaBjiaex 4 V 2 V 4 rpaayca h bo BpcMa Ha6jiioaeHHa anoreii Mapca naxoanaca 
Ha 21;25 rpaayce Paxa, xo b ycxanoBjiCHHoe BpcMa HanaabHOH anoxH oh 
aoaxcH 6biji Haxoanxbca na 16;40 rpaaycax Paxa. 
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Knuza XI 


1. OnpeaejieHHe aKCueHTpHCHTexa h nojioxeHMa anorea lOnHxepa 

riocjie xoro Kax mw onpeaejiHjiH nepuoAHMecKHe abhxchhh, aHOMajiHH h 
anoxH AJia onaHCxH Mapc, cacaacm axo xaxHM xe o6pa30M h aaa miaHexw 
lOnHxep, B3HB onaxb ajih onpeAeACHHA nojioxcHHH anorea h aKcaenxpHCHxexa 
xpH npoxHBocxoaHHa, b Koxopux lOuHxep AwaMexpaAbHO npoxHBonojioxcH 
cpcAHCMy nojioxeHHK) CoAHua*. [1] OepBoe m3 hhx mh Ha6AiOAaJiH npn 
noMOiAH acxpoAadHH b 17 roAy AApHana, b homb c 1-ro na 2-e mhcao eranexcKoro 
MCCHua 3nH$H, 3a 1 aac ao noAyHOMH, oho hmcao mccxo ha 23; 11 rpaAycax 
CKopnHOHa^; [2] Bxopoe — b 21 roAy (AApHaHa], b homb c 13-ro ha 14-e 
HMCAO MecHua Oao^iH, 3a 2 aaca ao noAyHOHM ha 7;54 rpaaycax Phi6^; 
[3] xpexbe — b nepBun roA Ahxohmha, b homb c 20-ro ha 21-e hmcao Mecaua 
Axmp, Hepe3 5 nacoB nocAe noAyHOHM, ha 14;23 rpaaycax Obha'*. H h3 3xhx 
AB yx npoMexyxKOB BpeMCHM xox, Koxopuii npomeA ox nepBoro hpoxmbocxohhmh 
AO Bxoporo, BKAKJHaex 3 eranexcKHx roAa, 106 AHCft h 23 naca, b xeneHMe 
KOxopHx BMAHMoe ABMxeHHC luiaHexu cocxABHAO 104;43 rpaAyca; npoMCxyxoK 
xe ox Bxoporo ao xpexbero npoxMBocxoaHHa coAcpxMx 1 eranexcKHii roA, 37 
AHeli M 7 nacoB m cooxBexcxBCHHO 36;29 rpaaycoB [MCXMHHOft aoaxoxu]. Thkhm 
o6pa30M, cpcAHCe ABHxeHHC no AOAXoxe b nepBOM npoMCxyxxe bpcmchh 
noAynaexca paBHUM 99;55, a bo BxopoM — 33;26 rpaAycaM^. Ha ocHOBaHHM 

BCAMHHH 3XHX npOMCXyXKOB npH nOMOIQM HBAOXCH- 
Hbix HaMH AAH MapCa MeXOAOB MbI OnpCACAMAM 
xpeOycMhie seAHHMHu, npcAnoAaraa CHanaAa cyipe- 
cxBOBaHHe OAHoro AMinb aKcpeHxpa. 3xo 6biAO 
CACAaHO cACAyioiuMM o6pa30M. 

[I ] Hycxb ABF [pHC. 11.1] npcACxaBAaex axc- 

UCHXpMHeCKHH Kpyx. OpeAnOAOXHM, HXO XOHXa A — 
MecxoHaxoxACHMC ucHxpa anMHMKAa b nepBOM npo- 
XMBOCXOHHMH, B — BO BXOpOM H F — B xpeXbCM. 
B3 hb BHyxpH aKCucHxpa ABF pcHxp A aoAMaxa, 
npoBCACM coeAHHHxeAbHbie npaMbie AA, BA m FA; 
npOAOAXHM FA AO E, npOBCACM COeAHHMXCAbHhie 
npaMbie AE, EB h AB. OnycxHM xaxxe h3 xohkm 
E nepneHAHKyAapu EZ h EH na AA m BA, a h 3 
A — nepneHAMKyAap A0 na npaMyio EB. 

[A] Tax xax Ayra BF axcuenxpa, no npcAnOAOxcHMio, cxaniBaex 36;29 
rpaAycoB 30AHaxa, xo yxAH BAF h EAH, HaxoAauineca npn uenxpe aoAnaxa, 
coAepxax 36;29 rpaAycoB, xaxHx b nexapex npaMbix yxAax MMcexca 360, ham 
72;58 rpaAyca, 360 xoxopwx cocxasax ABa npaMHx yrAa. TaxMM o6pa30M, 
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nocrpoeHHaH na EH ayra coaepjKHT 72;58 rpaayca, KaxHx b xpyre, onHcanHOM 
OKoao npHMoyroabHoro xpeyrcwibHHKa EAH, coaep^HTca 360, a npaMaa EH 
paBHa 71;21 qacTH, xaxHX b ranoreHyae AE Oyaex 120. HocKoabKy ayra BF 
paBHa 33;26 rpaaycaM, HaxoaamHHca Ha OKpyxHOCTH yroa BEF Oyaer paBHHXbca 
33;26 rpaaycaM, xaxHX b aayx npsMbix yraax coaepxiixca 360, ocxaiomHHCH 
xce yroa EBH 6yaex paBen 39;32 xaxHM xe rpaaycaM^. Hxax, ayra na EH 
coaepxHx 39;32 rpaaycoB, xaxHx b xpyre, onncaHHOM oxoao npaMoyroabHoro 
xpeyroabHHxa BEH, coaepxHxca 360, a npaMaa EH paana 40;35 aacxaM, xaxHX 
B ranoxenyae BE 6yaex 120. Ecan EH, no aOKaaaHHOMy, paana 71;21, a 
npaMaa AA — 120, xo b BE xaxHx Hacxeii 6yaex 210;58. Tax xax aca ayra 
ABF aKcncHxpa, no npeanoaoxennio, cxarHBaex noayqaiomHHCH ox caoxenna 
o6ohx npoMcxyxKOB 141;12 rpaayc^, xo HaxoaaipHHca npn uenxpe soanaxa 
yroa AAF paaen 141; 12 rpaaycy, 360 Koxopbix cocxaaaaiox Hcxape npHMHx 
yraa, nan xe 282;24, xaxHx b aayx npaMux yraax 6yaex 360, a cmcxhhh c 
HHM yroa AAE — 77;36 xaxHM xe rpaaycaM. TaxHM o6pa30M, ayra na EZ 
coaepxHx 77;36 rpaaycoa, xaxHX b xpyre oxoao npaMoyroabHoro xpeyroabHHxa 
AEZ 6yaex 360, a npaMaa EZ paana 75; 12 aacxHM, xaxHx b ranoxenyae 
AE coaepxHxca 120. HoaodHO axoMy, xax xax ayra ABF axcaenxpa nocxae 
caoxeHHa noayaaexca paanoH 133;21 rpaaycaM®, xo cxaraBaeMUH eio na 
oxpyxHOCXH [ueHxpaabHhift ] yroa AEF paaen 133;21 rpaaycaM, xaxHX b aayx 
npaMHX yraax coaepxHxca 360. TaxHx xe rpaaycoa yroa AAE HMeex 77,'36; 
ocxaiomHiica yroa EAZ 6yaex coaepxaxb 149;3 xaxHX xe rpaaycoa^. TaxHM 
o6pa30M, ayra na EZ paana 149;3 rpaaycaM, xaxHx b xpyre, onncaHHOM oxoao 
npHMoyroabHoro xpeyroabHHxa AEZ, coaepxHxca 360, a npaMaa EZ — 115;39 
aacxaM, xaxHx b ranoxenyae EA 6yaex 120; caeaoBaxeabHO, ecan EZ, no 
aoxaaaHHOMy, paana 75; 12, a EA, no npeanoaoxennio, 120, xo EA 6yaex 
paBHa 78; 2 xaxHM xe nacxaM. 

Jlajiee, xax xax ayra AB axcnenxpa paana 99;55 rpaaycaM, xo yroa 
AEB npH oxpyxHOCXH cocxaaHx 99;55 rpaaycoa, xaxHx b aByx npaMbix yraax 
6yaex 360. flyra na A0 paana 99;55 rpaaycaM, xaxHx b xpyre, onHcannoM 
oxoao npHMoyroabHoro xpeyroabHHxa AE©, 6yaex 360, a ayra na E0 paana 
HeaocxaionxHM ao noayoxpyxnocxH 80;5 rpaaycaM. Ha cxaraBaiotanx hx hphmhx 
A0 6yaex paana 91;52 nacxH, xaxHx b ranoxenyae EA HMeexca 120, a E0 — 
77; 12 xaxHM xe nacxHM. HoaroMy ecan AE, no aoxaaannoMy, paana 78;2, a 
npHMaa AE — 120, xo b A0 xaxnx nacxen 6yaex 59;44, a b E0 — 50; 12. 
Hocxoabxy aoxaaano, nxo bch EB coaepxnx 210;58 xaxnx nacxen, xo ocxaxox 
0B 6yaex paaen 160;46 nacxaM, xaxnx npaMaa A0 coaepxnx 59;44. Ho 
xaaapax na 0B paaen 25 845;55, a xaaapax na 0A — 3568;4; caoxna nx, 
noaynHM xaaapax na AB — 29 413;59. Caeaoaaxeabno, a.^HHa AB 6yaex paana 
171 ;30 nacxn, xaxnx b EA 6biao 120, a b EA — 78;2. H ecan anaMexp 
axcaenxpa npnnaxb 3a 120, xo npaMaa AB 6yaex paana 91;52, h6o ona 
cxaraaaex ayry b 99;55 rpaaycoa. Hxax, ecan npaMaa AB paana 91;52, a 
anaMexp axcnenxpa — 120, xo xaxnx nacxen b EA 6yaex 64; 17, a a npaMon 
EA — 41;47. TaxnM oOpaaoM, nocxpoennaa na EA ayra axcaenxpa paana 
40;45 rpaaycaM, a aca ayra EABF — 174;6 rpaaycaM*®. Bcaeacxane axoro 
npaMaa EAF 6yaex paana npHOananxeabno 119;50 nacxaM, xaxnx b anaMexpe 
3xcn,eHxpa coaepxnxca 120. 
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[B] TaK KEK cerMCHT EABF [pnc. 11.2] Menbine nojiyKpyra h noaroMy 
itCHTp SKCueHTpHiiecKoro Kpyra OKaaKexcH bhc ero, npeano.;ioxHM, hto otot 
neHTpOM 6yaeT K. HpoBeaeM qepea nero h A npoxoaaniHH qepea o6a 3th 

i^CHTpa aHaMexp AKAM; h3 to^ikh K onycTHM na 
TE nepnenaHKyaap h npoaoaxHM ero, nyCTb axo 
6yaex KNS. Tenepb, ecxH anainexp AM npHnaxb aa 
120, Bca npaiaaa EF, no aoxaaaHHOMy, 6yaex 119;50, 
a npaiaaa EA — 64; 17; ocxaxox FA mh noayaHM 
paBHUM 55;33 xaxHM ace aacxaM. HocKoabKy 
npaMoyroabHHK Mcacay EA h AF paBen npaMoy- 
roabHHKy Meacay AA h AM**, xo npoHaBeaenne 
AA na AM mn noaynHM paBHbiM 3570;56, ecan 
anaMcxp AM 6yaex paaen 120. Ho npoHaseaenHe 366 
AA na AM BMecxe c xBaapaxoM na AK cocxaaaaex 
KBaapax na noaoBHne anaMexpa, x.e. xaaapax na 
AK*^. rioaxoMy, ecan ox xaaapaxa na axon 
noaoBHHe, x.e. ox 3600, mh oxHHMeM npoHSBeaeHHe 
AA na AM, x.e. 3570;56, xo y nac ocxanexca xaaapax na AK, nan 29;4 xaxHX 
ace qacxeft. H, caeaOBaxeabHO, aJiHna npaMoii AK Meacay aenxpaMH 6yaex 
paana npH6aH3HxeabHO 5;23 MacxaM*^, xaxHx paanyc KA axcaeaxpa HMeex 60. 

[C] flaaee, xax xax noaoBHna FE, x.e. FN, pasna 59;55 qacxHM, xaxHx 
B awaMexpe AM coaepacHxca 120, a npaMaa FA, no aoxaaaHHOMy, pasna 55;33 
xaxHM ace qacxHM, xo ocxaxox AN 6yaex paaen 4; 22 nacxflM, xaxHX b AK 
coaepacHxcfl 5;23. TaxHM ofipaaoM, earn ranoxenyaa AK pasna 120, xo b 
AN xaxHx Hacxeli 6yaex 97;20, h ayra na neii pasna 108;24 rpaaycaM, xaxHX 
B xpyre oxoao npaMOyroabHoro xpeyrcwibHHxa coaepacHxca 360. Yroa AKN 
6yaex paseH 108;24 rpaaycaM, ecaH npHHaxb asa npHMHx yraa 3a 360, nan 
ace 54; 12, ecaH 360 rpaaycoB paann nexHpeM npaMHM yraaM. H xax xax oh 
HaxoaHxca npn aenxpe axcuenxpHHecxoro xpyra, xo ayra MS noaynHxca paanoH 367 
54;12. Ho bch ayra FMS, Oyayan noaoBHHon FSE, paana 87;3; caeaoaaxeabHO, 
ocxaiomaHCH ayra MF ox nepHrea ao xpexbero npoxHBOcxoaHHa 6yaex 32;51 
rpaayca*^. OaeaHano, axo npn BF, paBHOH, no npeanoaoacenHio, 33;26 rpaaycaM, 

MH B xaaecxBe ocxaxxa noayaHM ayry BM — paccxoanne ox Bxoporo 
npoxHBOCxoaHHa ao nepnrea, paaHyio 0;35 rpaaycoa*^. Hocxoabxy npoMcacyxox 
AB noaaraaca paaHHM 99;55 rpaaycaM, mh noayaHM h ocxaxox AA — 
paccxoaHHC ox anorea ao nepaoro npoxnaocxoaHHa, paaHHH 79;30 rpaaycaM. 

EcaH 6h acHxp onHUiHxaa aanraaca no axoMy axcneHxpnaecxoMy xpyry, 
xo MoacHO Obiao 6h BOCnoabaoBaxbca noayaeHHHMH BeanaHnaMH xax HenaMen- 
HHMH. Ho xax xax, no caeaanHOMy npeanoaoaceHHio, oh aBHxexca no apyroMy 
xpyry, a hmchho onncanHOMy paanycoM KA h3 nenxpa, aeaamero nonoaaM 
AK, xo HaM onaxb, xax h b cayaae naanexH Mapc, noxpe6yexca npe*ae acero 
BHHHcaHXb pa3HOCXH, noayaaioiaHeca b Ha6aioaaeMHx npoMeacyxxax h onpe- 
aeanxb, xaxne aeaHHHHH ohh HMean 6h, ecan 6h aenxp annnHxaa aBHraaca 
npH xaxHx ace npHMepno oxHomennax aaa oxcaenxpHCHxexa ne no axopoMy 
axcitenxpy, a no nepBOMy, npoHSBOaameMy aoaHaxaabHyio anOMaanio, a HMenno aes 
no onHcaHHOMy oxoao nenxpa K*®. 

[D.l ] riycxb axCHenxpHaecxHM xpyroM, necymHM aenxp annnHxaa, 6yaex 
AM c aeHxpoM A [pnc. 11.3], a axcneHxpnqecxHM xpyroM ero paanoMepHoro 
aBHaccHHa — NS c uenxpoM Z, oaHHaxoMHH c AM. HpoaeaH coeaHHaionxHH 
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o6a i;eHTpa aHaMexp NAM, BOSbMeM na hcm xaKase ucHxp E soanaKa h npexae 
Bcero noaoxHM, mo b nepBOM npoxHBOCxoHHHH ucHxp anHitHKjia naxoamica b 
TOHKe A. ripoBeaeM coeaHHHxeabHHe npaMue AA, EA, ZA3 h ES; h3 xoneK 
A H E onycTHM nepneHaHKyjiapu AH h E© na npofloaxenHe npHMOH AZ. 
Tenepb, xax xax yroji NZE paBHOMepHoro aBuxeniia 
no aoaroxe, coraacno aOKasanHOMy, paBHSjica 79;30 
rpaaycaM, kbkmx b nexbipex npaMux yraax co- 
aepxcHTCH 360, to BepxHKajibHbiH ana nero yroa 
AZH 6yaeT paaen 79;30 rpaaycaM, 360 kotophx 
cocxaBaaiOT aexbipe npaMbix yraa, miH 159 rpaaycaM, 
xaxHx 360 Oyaex b aayx npaMbix yraax. flyra na 
AH Oyaex paana 159 xaKHM rpaaycaM, xaxHx b xpyre 
OKoao npaMoyroabHoro xpeyroabHHKa AZN HMcexca 
360, a ayra ZH coaepacHx 21 rpaayc, neaocxaiomHH 
ao noayxpyra. CaeaoBaxeabHO, h3 cxaniBaiomHx hx 
npaMbix AH Oyaex HMexb 117;59 nacTcii, xaxHx b 
rHnoTeHy3e AZ HMcexca 120, a ZH — 21;52 Taxyio 
ace naCTb. HoaxoMy AZ xax noaoBHna npaMoii EZ 
coaepacHx npH6aH3HxeabHO 2;42 nacxH, a paanyc 
AA OKCueHxpa — 60 xaxHx ace nacxeH, xaxHx b 
AH 6yaex 2;39, a b ZH — cooxBexcxaeHHO 0;30. Tax xax xaaapax na AH, 
oxHaTbiH ox KBaapaxa na AA [b npaMOyrcwibHOM xpeyroabHHxe AAH], aaex 
KBaapax na AH, xo mm noayaHM AH paBHoU 59;56 xaxHM ace nacxaM. noao6HHM 
o6pa30M, xax xax ZH paana H0, a E0 saaoe Soabrae AH, bca A© 6yaex 
paBHa 60;26 xaxHM ace nacrraM, xaxHx b npaMoU E0 coaepacHxca 5; 18; 
BcaeacxBHe axoro ranoreHyaa AE [b npaMoyrcwibHOM xpeyroabHHxe ©EA] 6yaex 
HMexb 60; 40 xaxHx nacreii. Ecan npaMaa AE paana 120, xo E© 6yaex paana 
10;29 xaxHM ace nacxflM, a ayra na Heft Oyaex coaepacaxb npHMepno 10; 1 
rpaaycoB, xaxHX b xpyre oxoao npaMoyroabHoro xpeyroabHHxa AE© 6yaex 
360; xaxHM o6pa30M, yroa EA© 6yaex paaen 10; 1 rpaaycaM, xaxnx b aayx 
npHMHx yraax coaepacHxca 360. Tax xax npHMaa E© paana 5; 18 nacxHM, 
xaxHx B paanyce ZS axcaenTpa 6yaex 60, a b npaMoft Z© — 1, xo hcho, 
nxo BCH S© 6yaex paana 61; h mh noaynHM ranoxenyay ES [npaMoyrcxabHoro 
xpeyroabHHxa ES©] paanoft 61; 14 xaxoft ace nacxH. Eoih npHMaa ES paana 
120, xo E© xaxHx nacxeft 6yaex HMexb 10;23, a ayra na neft — 9;55 rpaaycoB, 
xaxHx B xpyre oxojio npaMoyrojibHoro xpeyrojibHHxa E©S HMeexca 360. H, 
cxxeaoaaxeabHO, yroa ES© 6yaex paaen — 9;55 rpaaycaM, xaxHx b asyx 
npHMHx yraax coaepacHxca 360. Ho 6biao aoxaaano, nxo yroa EA© coaepacaa 
10;1 xaxHx rpaaycoa; ananHx, noaynaiontHftca b ocxaxxe yroa AES HCxoMoft 
pasHocTH Oyaex paaen 0;6 rpaaycoa, xaxHx b aByx npaMHx yraax 6yaex 360, 
HaH 0;3, xaxHx 360 HMeexca b nexHpex npaMbix yraax. 

B nepBOM npoTHBOCxoaHHH caexHao yCMaxpHaaaocb no npaMoft EA h 
Haxoanaocb na 23; 11 rpaaycax CxopnHona; oxcioaa acHo, axo ecan 6 h aeHxp 
anHHHxaa nepeMemaaca ne no axcueHxpy AM, a no NS h naxoaHaca b xoaxe 
S nocaeanero, to caexHao yCMaxpHaaaocb 6 h no npaMoft ES, HMea paanocrb 
B 0;3 rpaaycoa, xax axo oho 6biao 6 h na 23;14 rpaaycax CxopnHOHa. 

[D.2] flJLaee, ecan na xaxoM xe aepxeace [pnc. 11.4]*’ mh naneceM 
noaoaceHHe Bxoporo npoTHBOCxoanna, xo oho 6yaex neMHoro caBHnyxo ox 
nepHrea b HanpaaaeHHH x npeamecxByionpiM 3HaxaM. Tax xax, no aoxaaannoMy, 
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ayra EN SKCiteHTpa pasHHaacb 0;35 rpaaycoB^*, to yroa SZN coaepacHT 0;35 
rpaaycoB, kbkhx 360 Oyaer b iiexupex npaMux yraax, Han 1;10 rpaayc, xaxHx 
360 Oyaer b aByx npHMHx yraax. TaicHM oOpaaoM, ayra na AH paana 1;10 
rpaaycy, xaxHX b xpyre OKoao npHMOyroabHoro TpeyroabHHxa AZH HMeexca 
360, a ayra na ZH — HcaocxaiomHM ao noayxpyra 178;50 rpaaycaM. H, 
cjieaoBaxeabHO, h3 cxarHBaiomHx hx npHMHX AH 
6yaex paBHa 1;13 nacxH, xaKHx b rKnoxenyae AZ 
HMeexcfl 120, a ZH 6yaex npH6aH3HxeabHO paana 
120 xaxHM ace iiacxaM. HoaxoMy ecxxH npaMaa AZ 
paBHa 2;42 nacxHM, a paaiiyc AB axcueHxpa — 60, 
xo B AH xaxHx HacxcH 6yaex 0;2, a b ZH xaxHx 
ace — 2;42. PaBHHM o6pa30M h HB 6yaex HMexb 60 
xaxHx ace nacxeH, h6o ona ne oxaHHaexca ox 
ranoxenyaN BA. HocKoabxy ©H paana HZ, a E0 372 
Baaoe 6oabme AH, ocxaxox 0B mh noaynHM paBHHM 
57; 18 xaxHM ace nacxHM, xaxHx b hphmoh E© 6yaex 
0;4; BCJieacxBHe axoro ranoxenyaa EB [npaMOyroab- 
Horo xpeyro.abHHKa ©BE] 6yaex paBHa 57; 18 xaxHM 
ace HacxaM. IloaxoMy ecxH npaMaa EB paana 120, 
xo B E© xaxHx HacxeH 6yflex npH6.aH3Hxe;ibHO 0;8, 
a ayra na Heii xoace 6yaex HMexb 0;8 rpaaycoa, xaxHx b xpyre oxoao 
npHMoyroabHoro xpeyrcwibHHKa BE© coaepacHxca 360. H, snaHHx, yroa EB© 
6yaex paaen 0;8 rpaaycoa, ecan asa npaMux yraa npHHHXb sa 360. Tohho 
xax ace, earn aecb paanyc ZE sKCueHxpa paseH 60, a Z©, no aoxaaaHHOMy, 
paBHa 5;24, xo ocxaxox E© noaynHM pasHbiM 54;36 rpaaycaM, xaxHx b E0 
6buio 0;4; acaeacxBHe axoro ranoxenyaa EE [npaMoyroabHoro xpeyroabHHxa 
E0E] 6yaex paana 54;36 xaxHM ace MacxHM. Ecan npaMaa EE pasna 120, xo 
E© 6yaex paana npH6aH3HxeabHO 0;10, a ayra na hch coaepacHx 0;10 rpaaycoa, 
xaxHx B xpyre oxoao npaMoyroabHoro xpeyroabHHxa E0S HMeexca 360. TaxHM 
o6pa30M, yroa EE© 6yaex paaen 0;10 rpaaycoB, xaxHX b asyx npaMwx yraax 
6yaex 360, a noayaaiomHHCH b ocxaxxe yroa BEE — 0;2 xaxHX ace rpaaycoa, 

Han 0;1 rpaaycoa, xaxHx 360 6yaex b nexwpex npsiMbix yraax^^. Oxcioaa acHO, 

Hxo xax xax bo axopOM npoxHBOcxoaHHH caexHao, ycMaxpHaaeMoe no npaMoii 373 
EB, Haxoanaocb na 7;54 rpaaycax Pbi6, xo, ecaH 6 bi oho ycMaxpHBaaocb no 
EE, OHO Haxoawaocb Oh xoaaxo na 7;53 rpaaycax Ph6 . 

[D.3] Tenepb BoabMeM aepreac aaa xpexbero npoxHBOCxoHHHa [pnc. 11.5], 
xoxopoe Haxoanaocb ox nepHrea b nanpaBaeHHH nocaeaoBaxeabHOCXH anaxoa. 
Tax xax ayra NE axcueHxpHaecxoro xpyra npeanoaaraaacb paBHofi 32;51 
rpaaycaM, xo yroa NZE coaepacHx 32;51 rpaayca, xaxHx b Hexupex npaMHx 
yraax 6 yaex 360, Han 65;42 rpaayca, xaxHx 360 HMeexca b aayx npaMbix 
yraax. TaxHM oOpaaoM, ayra na AH paana 65;42 rpaaycaM, xaxHx b xpyre 
oxoao npaMoyroabHoro xpeyrcxabHHxa AZH coaepxHxca 360, a ayra na ZH — 
Heacxa'aioinHM ao noayxpyra 114;18 rpaaycaM. H, caeaoaaxeabHO, h 3 cxara- 
BaeMHx HMH npaMHX AH 6 yaex pasna 65;6 aacxaM, xaxHx b rKnoxenyae 
AZ HMeexca 120, a ZH — 100; 49. HoaxoMy ecan npaMaa AZ paana 2; 42, a 
paawyc AP sxcneHxpa — 60, xo b AH xaxHx nacxeH 6 yaex 1;28, a b ZH — 
2;16. Tax xax xaaapax na AH, (yrnaxuii ox xaaapaxa na FA, aaex xaaapax 374 
na FH, xo nocaeanaa npaMaa noaynHxca paanoH npH6aH3HxeabHO 59;59 xaxHM 
ace nacxaM. HoaoOHO axoMy, ecan 0H paana HZ, a E© BaBoe 6 oabme AH, 
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TO OCTETOK F© no;iyHHTCH paBHHM 57;43 MacTHM, KaxHX B npHMOH E0 6yfleT 
2;56; BCxreaCTBHe aroro innoreHyaa EF [npaMoyrojibHoro xpeyrojibHHKa E0F] 
6yaeT paBHa 57;47 xaKHM xe iiacTHM. Ecjih npaMaa 
EF paBHa 120, to E0 Oysex HMOxb 6;5 xaxHX nacreH, 
a Ayra na hoh paana 5;48 rpaAycaM, xaxHx b xpyre 
OKOAO npHMoyroAbHoro xpeyrojibHHxa FE0 OyACx 
360. TaxHM oOpaaoM, yroA EF© OyACx HMexb 5;48 
rpaAycoB, kbkhx b A^yx npHMbix yrAax coAepxcHxcH 
360. Tohho xax xe, earn paAHyc ZS aKCacHxpa 
paaen 60, a bch Z0 HMcex 4;32 xaxHx nacTH, to 
ocraxoK S0 noAynHxcH paanbiM 55;28 nacraM, xaxHX 
B E© 6hao 2;56; BCACACTBHe axoro ninoTeHyaa 
ES [npHMoyrojibHoro xpeyro/ibHHxa E0S] 6yAeT 
paana 55; 33 xaKHM *e aacxaM. IloaxoMy ccah 
npHMaa EE paana 120, xo E© 6yAex paana 6;20 
xaKHM xe nacxHM, a Ayra na nen 6yAex HMCxb 6;2 
rpaAycoB, KaKHx b Kpyre okoao npaMoyrojibnoro 
xpeyroAbHHKa E©E coAepxcHxcH 360. H, cacaobb- 
xcAbHO, yroA ES© 6yAex HMexb 6;2 rpaAycoa, kbkhx b Asyx npaMHX yxAax 
coAepxHxca 360, a noAynaioiAHHCa b ocxaxKe yroA FES^® — 0;14 xbkhx *e 
rpaAycoB, hah 0;7 rpaAycoB, kbkhx b Hexwpex npaMHx yxAax coAep*Hxca 360. 

[E] XaKHM o6pa30M, ccah b xpexbCM npoxHBOcxoanHH cbbthao, ycMaxpn- 
aacMoe no EF, naxoAHAOCb na 14;23 rpaAycax Oana, xo onaxb acno, nxo, 
ecAH 6bi OHO OKasaAOCb na npaMoU ES, ono naxoAHAOCb 6u na 14;30 rpaAycax 
Oana. Ho noKaaano, nxo b nepaoM npoxHBocxoanHH ono naxoAHAOCb na 23; 14 
rpaAycax CKopnHona, a bo axopoM — na 7;53 rpaaycax Phi6; CACAOBaxeAbno, 
BHAHMue paccxoHHHA CBexHAB, CCAH naOAiOAaxb Hx ne no oxnomenHio k 
SKCuenxpHneCKOMy Kpyry, necymcMy uenxp annnHKAa, no no oxnoraenHK) k 
Kpyry, no KOxopoMy coBepmaexca ero paanoMepnoe ABHAcenne^^ noAynaioxcH 
xakhmh: ox nepBOro npoxHBocxoHHHH ao axoporo — 104;39 rpaAyca, a ox 
Bxoporo AO xpexbero — 36;37 rpaAycoa. 

[F] BocnoAbSOBaamHCb noAyHennbiMH BeAHHHnaMH, na ocnoBannH xeopeMU, 
AOKaaannoH BHine^^, naftACM, nxo paccxoanne MexAy uenxpaMH aoAHaxa h 
OKCU iCHTpHnecKoro Kpyra, no KOxopoMy coBepmaexcH paanoMepnoe ABHAcenne 
onHpHKAa, OyACx paBHo npH6AH3HxeAbHO 5;30 nacxHM, khkhx b AnaMcxpe 
AKcneHxpa coacpachxch 120; Ayra *e OKCaenxpHnecKoro xpyra 6yAyT: ox anorea 
AO nepaoro npoxHBOCXOHHHH — 77;15 rpaAycoa, ox axoporo npoxHBOCxoHHHH ao 
nepHrea — 2;50 rpaAyca, ox nepnrea Ace ao xpexbero npoxnaocxoaHHa — 30;36 
rpaAycoa. A xo, nxo 3 xh BeAHHHHbi aepno onpeACAenbi yxaaanHHM cnocoOoM, 
CABAyex H3 xoro, nxo BbmHCAennbie na hx ocnoBanHH paanocxH paccxoanHH 
[H3MepeHHHe no Ae^Jepenxy h aKBanxy] npH6AH3HxeAbHo paBHH nepBonanaAb- 
HHM^^. 3x0 Ace Bbiacnaexca h 3 xoro, nxo BHAHMbie paccxoanna caexHAa [no 
AOAroxe], onpeAeACHHbie npn noMOipH ynoManyxbix cooxHomeHHH, oxasaAHCb 
TOMH Ace, nxo H HaOAKJAennbie. 3xo mh noKHAccM CAeAyiomHM o6pa30M. 

[G.l] Onaxb BoabMCM nepxex [pnc. 11.6] aah nepaoro npoTHBOCxoanna, 
na KOxopoM HMeexca xoabko aKCnenxp, no KOxopoMy nepeMcmaexca nenxp 
aoHAHKAa. VroA AZA, no AOKaaannoMy, paanaerca 77; 15 rpaAycaM, 360 
KOTopHX cocxaBAaiOT nexbipe npaMHx yrAa; ecAH Ace 360 aaaxb 3a ABa npaMHx 
yrAa, to AZA h aepxHKaAbHHH c hhm yroA AZH 6yAyx paann 154;30; noaxoMy 
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HaxoaamaHCH na AH ayra oKaxercH paBHofi 154;30 rpaaycaM, xaxHx b xpyre 
OKOjio npHMoyrojibHoro TpeyrojibHHxa AZH coaepasHTca 360, a ayra na ZH — 
HeaocxaiomHM ao noayoKpyacHOCTH 25;30 rpaaycaM. BcaeacTBHe aroro craniBa- 
roipHe Hx npHMhie 6yayT paBHhi: AH — 117;2 qacTHM, xaxHx b rainoTeHyae 
AZ coaepacHTCH 120, ZH — 26;29 xaKHM xe iiacTHM. TaxHM oOpaaoM, ecan 
npBMaa ZA paBna 2;45, a paaayc AA axcucHTpa — 60, to b AH xaxHx 377 
qacTeii Oyaex 2;41, a b ZH — 0;36. Ha ocHOBaHHH xex xe paccyxaeHHH, hto 
H BHiue, noayiiHM, qxo npaMaa AH 6yaex paana 59;56 qacxHM^^, a bch A0 — 
60;32 TiacxflM, xaxHx b npHMOH E0, Baaoe 6oabmeH, 

HCM AH, HMcercfl 5;22; noaxoMy nmoTeHyaa AE 
[npaMoyrcwibHoro xpeyroabHHxa AE0 ] noayiiaexCH 
paBHOH 60;46 xaxHM xe qacxHM. H ecan npHMaa 
AE paBHa 120, xo b E0 6yaex 10;36 xaxHx xe 
qacxeH, a HaxoaamaHca na hch ayra 6yaex paana 
10 ;8 rpaaycaM, xaxHx b xpyre oxoao npHMoyroabHoro 
xpeyroabHHxa AE0 coaepxHxca 360. H, caeaoBaxeab- 
Ho, yroa EA0 6yaex paaen 10;8 rpaaycaM, xaxHx b 
aayx npaMbix HMeexcfl 360, a ocxaromHftCH yroa 
AEA 6yaex HMexb 144;22 xaxHX xe rpaayca, nan 
72; 11 rpaayca, xaxHx b Hexwpex npaMHx yraax 
Puc 116 coaepxHxcfl 360^^. Box na cxoabxo rpaaycoa b nepaOM 

npoxHBOCToaHHH caexHao oxcxoaao ox anorea na 
soaHaxe. 

[0.2] Tenepb BOSbMeM aepxex [pHC. 11.7] a-na 
Bxoporo npoTHBOCxoaHHa. Tax xax yroa BZM npea- 
noaaraexca paBHUM 2;50 rpaaycaM, xaxHx b aexbipex 
npaMbix yraax coaepxHxca 360, HaH 5;40 rpaaycaM, 
xaxHx 360 coaepxHxca b aayx npaMbix yraax, xo 
nocxpoennaa na AH ayra 6yaex HMexb 5;40 rpaaycoB, 
xaxHx B xpyre oxoao npaMoyroabHoro xpeyroabHHxa 
AZH 6biao 6bi 360, a ayra na ZH paBHaexca 378 
HeaocxaioiiHM ao noayxpyra 174;20 rpaaycaM. H, 
caeaoBaxeabHO, h3 cxarnBaiomHx hx npaMbix b AH 
6yaex 5;55 aacxeH, xaxHX b ranoxenyae AZ HMeexca 
120, a B ZH — 119;51 xaxHx xe aacTeii. TaxHM 
oOpaaoM, ecan npaMaa AZ paBHa 2;45, a paanyc 
AB axcueHxpa — 60, xo xaxHX aacxen b AH Oyaex 
0;8, a B ZH — npHOaHSHxeabHO 2;45. Ha xom xe ocHoaaHHH BH 6yaex paana 
npH6aH3HTeabHO 60 xaxHM xe aacxaM, a ocxaxox B0 — 57; 15 aacxaM, xaxHx 
B npaMOH E0 6yaex 0;16; BcaeacxBHe axoro nmoxenyaa EB [npaMoyroabnoro 
xpeyroabHHxa EB0] noayanxca paBHoii 57; 15 xaxHM xe aacxaM. H ecan 
npaMaa EB paana 120, xo b E0 xaxHx aacxeii 6yaex 0;33, a cxarnaaioinaa 
ee ayra 6yaex HMexb 0;32 rpaaycoa, xaxHX b xpyre oxoao npaMOyroabHoro 
xpeyroabHHxa BE0 coaepxHxca 360. OoaxoMy yroa EB0 6yaex paaen 0;32 
rpaaycoB, xaxnx b a^yx npaMbix yraax coaepxHxca 360, a aecb yroa BEM — 

6; 12 xaxHM xe rpaaycaM, nan 3;6 rpaaycaM, xaxnx 360 coaepxHxca b Hexbipex 
npaMbix yraax. CaeaoaaxeabHO, bo axopoM npoxHBOCxoHHHH caexHao naxoanaocb 
Ha 3;6 rpaaycax ox nepnrea b nanpaaaeHHH npoxna nocaeaoaaxeabHocxH anaxoa. 379 
Ho 6biao aoxaaano^^, axo b nepaoM npoxHBOCxoaHHH oho oxcxoaao ox nepnrea 
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m 72; 11 rpaayca b nanpaBjieHHH nocjieaoBaTejibHOCTH anaKOB; noaroMy BHaHMoe 
paccTOHHHe OT nepBoro npoTHBOcroaHHH go BToporo nojiyaaerca paBHUM 
HeaocraiomHM ao nojiyxpyra 104;43 rpaaycaM, hto coraacyerca c paccroHHHeM, 
noayaeHHHM h 3 Ha6aioaeHHH^^. 

[G.3] Bo3bMeM Taxace aeprex [pHc. 11.81 h aaa xpeTbero npoTHBOcroHHHH. 
Bhuio AOKaaaHO, axo yroa MZF paBHsexca 30;36 rpaaycaM, xaxHX b aexbipex 
npHMHx yraax HMeexca 360, hjih 61; 12 rpaaycy, xaxHx 360 6yaex b asyx 
npHMHX yraax. Toraa ayra na AH paBHa 61; 12 rpaaycy, xaxHx b xpyre oxoao 
npHMoyroabHoro xpeyroabHHxa AZH coaepxHxca 360, a ayra na ZH — 
HeaocxaiomHM ao noayxpyra 118;48 rpaaycaM; caeaoBaxeabHO, h3 cxarHBaiomHx 
Hx npHMHX AH 6yaex paBHa 61 ;6 aacxH, xaxHx b ranoxenyae AZ coaepacHxca 
120, a ZH — 103;17 xaxHM ace aacxflM. IloaxoMy ecan npaMaa AZ paana 
2;45, a paaHyc PA axcueHxpa — 60, xo b AH 6yaex 1;24 xaxaa nacxb, a b 
ZH — 2;22. Ha xom ace ocHOBaHHH FH 6yaex 
paBHa 59;59 xaxHM ace nacxsM, a ocxaxox F© — 

57;37 nacxHM, xaxHX b E0 noayHHxca 2;48. 
rioaxoMy ranoxenyaa EF [npaMoyrcwibHoro xpe- 
yroabHHxa E0F] 6yaex paBHa 57;41 xaxHM *e 
nacxHM. H, caeaoBaxeabHO, xaxHx nacxen b 
npaMoii EF HMeexca 120, xaxHX aacxeii b E© 

6yaex 5;50, a cxoamaa na netk ayra paBHaexcfl 
5;34 rpaaycaM, xaxHX b xpyre oxoao npaMoy- 
roabHoro xpeyroabHHxa FE0 coaepacHxca 360. 

TaxHM o6pa30M, yroa EF0 6yaer paseH 5;34 
rpaaycaM, xaxHx b axyx npaMux yraax co- 
aepacHxca 360, a aecb yroa MEF pasen 66;46 
xaxHM ace rpaaycaM, hah 33;23 rpaaycaM, xaxHX 
360 coaepacHxca b qexhipex npaMhix yraax. Box 
Ha xaxoe ancao rpaaycoB b xpexbOM npoxHBoc- 
xoaHHH CBexHao oxcxoaao ox nepHrea b nanpaB- 
aeHHH nocaeaoBaxeabHocxH anaxoB. 

Ho Ouao noxaaano, hxo bo BxopoM npoxHBO- 
cxoaHHH OHO ox xoro ace nepnrea oxcxoaao na 
3;6 rpaayca npoxHB nocaeaoBaxeabHOCxH anaxoa; 
caeaoBaxeabHO, noaynaexca, hxo xaacyiaeeca 
paccxoaHHe ox Bxoporo npoxHBOCxoaHHa ao xpexbe- 
ro paBHaexca 36;29 rpaaycaM, hxo onaxb coraa- 
cyexca c naOaioaeHHbiM^®. 

Oxcioaa aCHO, axo ecan b xpexbCM npoxHBO- 
cxoaHHH CBexHao naxoanaocb na noayaeHHHx h3 Pmc. ii.9 

HaOaioaeHHa 14;23 rpaaycax Oana h, xax 

noxaaano, oxcxoaao ox nepHrea na 33;23 rpaayca b nanpaBaeHHH nocaeaoBa¬ 
xeabHocxH anaxoB, xo nepHrea ero axcnenxpa naxoanaca na 11 rpaaycax Ph6 , 
a anoren — b aHaMCxpaabHO npoxHBonoaoacHoii xoaxe, na 11 rpaaycax fleBH. 

[H] EcaH oxoao uenxpa F [pnc. 11.9]^’ mh onnineM anHuHxa H0K, 
xo cpeaHee aBHacenae no aoaroxe ox naxoaameioca b A anorea axcaenxpa 
noayHHxca paBHHM 210;36 rpaaycaM, xax xax 6Hao aoxaaano, hxo yroa 
MZF paBHaaca 30;36 rpaaycaM, xaxHx b aexbipex npaMHx yraax coaepacHxca 
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360, a ayra ©K anHUHKJia ox nepHrea 0 ao CBcrmia b K pasna 2;47 rpaaycaM, 
nocKoabKy 6Hao aOKasano, mto yroa ETZ paBHaerca 5;34 rpaaycaM, KaxHx b 
aByx npaMHX yraax coaepxcHxca 360, njm 2;47, xaxHx 360 coaepxcHTca b 
acTHpex npaMHX yraax. CaeaoBaTeabHO, bo BpeMa xpcTbero npoxHBOCXoaHHa, 
a HMeHHO B nepBOM roay AHxoHHna, b noab c 20-ro na 21-e ancao eranexcKoro 
Mecaaa Axnp, aepea 5 aacoB nocae noayHoan^®, naanexa lOnnxep b cbobm 
cpeaneM aBHXceHHH no aoaroxe oxcxoaaa na 210;36 rpaaycoB ox anorea 382 
SKCnCHxpa, x.e. naxoaiwacb na 11;36 rpaaycax Oana, HMca aHOMaanio 182;47 
rpaayca ox anorea H anHnHxaa^*. 

2. OnpeaeaeHHe BeaHaHHu anHUHxaa lOnHxepa 

Jlaa onpeaeaenna BeaHMHHH annaHicaa mh Bsaan naOaioacHHe, xoxopoe 
6Hao npoHSBeaeHO naMH bo 2 roay AHxoHHna, b noab c 26-ro na 27-e ancao 
eranexcKoro Mecana Mecope, nepea BOCxoaoM Coanaa, x.e. npHOananxeabHO 
aepea 5 paBHoaencxBeHHHX aacoB nocae noaynoaH. Cpeanee noaoxcenne Coanna 
6Hao na 16; 11 rpaaycax Paxa, h b MepHaHane no naOaioaeHHaM c acxpoaaOHen 
cxoaa 2-ft rpaayc Oana; lOnnxep no CBoeMy noaoxcenHio oxHOCHxeabHO caMoii 
apxoH H3 Tnaa naOaioaaaca na \ 5 V 2 V 4 rpaaycax BaHanepoB h xaaaaca b 
oaHHaxoBOM noaoxceHHH c uenxpoM JlyHH, Haxoaameiica toxcnee^^. Ha 
ocHOBaHHH HSaoxceHHHx panee BHaHcaenHii mu namaH, axo b axox aac^^ Jlyna 
B cpeaneM aBHXcennH naxoanaacb na 9;0 rpaaycax BananeaoB, HMea ox anorea 
annaHKaa [cpeantoio] anoMaanio 272;5 rpaayca; BcaeacxBne axoro xoanoe ee asa 
noaoxcenne 6uao na 14;50 rpaaycax BaHaneuoB, a BnanMoe b AaeKcanapHH — 
na 15;45. Snaanx, naanexa lOnnxep h no axoMy caexy naxoanaacb na 
I 5 V 2 V 4 rpaaycax BananeuoB^^. flaaee, xax xax ox xpexbero npoxHBocxoHHHH 
ao aannoro HaOaioaeHHfl npomao BpeMsr, paBHoe 1 emnexcKOMy roay n 276 
anaM, xo B xeaenne axoro BpeuenH (oiuyxHMoii paannau ne noayanxca, aaxce 
ecan Bsaxb 6oaee ORpyraennHe aannue)^^ naanexa npomaa 53; 17 rpaayca 
aoaroxu h 2l8;31 anoMaann; npnOaBHB axo k noaoxcennaM, onpeaeaennuM 
aaa xpexbero npoxHBOCxoanHa, mu noaynnM, axo bo Bpeua paccMaxpHBaeMoro 
naOaioaenHa [cpeanaa ] aoaroxa ox xoro *e caMoro anorea^^ 6uaa npn- 
Oananxeabno 263;53 rpaayca, a [cpeanaa] anoMaana ox anorea annaHxaa — 

41; 18 rpaayc. 

Ha ocnoBannn axnx a^nnux BOSbueM onaxb aepxexc [pnc. 11.10], 
anaaomaHUH HCnoabsyCMOMy b noaoBnoil cnryaunn aaa Mapca^^, na xoxopoM, 
oanaxo, annnHKa pacnoaoxcen no nanpaBaennio nocaeaoBaxeabHOCXH anaxoB aa 
nepnreeM aKcnenxpa, a noaoxcenne naanexu — aa anorecM annitHKaa b 
COOXBCXCXBHH CO BaaxuMH cpeanHMH noaoxcennaMH no aoaroxe h anoMaann. 

Tax xax cpeanee noaoxenne no aoaroxe ox anorea axcpenxpa paBHaexca 3*“' 
263;53 rpaaycaM, xo yroa BZr paaen 83;53 rpaaycaM, xaxnx 360 cocxaBaaiox 
nexupe npHMUx yraa, nan 167;46 rpaaycaM, xaxnx 360 cocxaBaaiox aBa npHMux 
yraa. TaxHM o6paaoM, ayra na AM 6yaex paana 167;46 rpaaycaM, xaxnx b 
xpyre oxoao npHMoyroabnoro xpeyroabnnxa AZM coaepxcnxca 360, a ayra na 
ZM — neaocxaioinnM ao noayxpyra 12; 14 rpaaycaM. H, caeaoaaxeabHO, na 
cxamBaiomnx nx npHMux annnn AM 6yaex panna 119; 19 nacxHM, xaxnx b 
mnoxenyae AZ coaepxcnxca 120, a ZM — 12;47 xaxnM xce nacxHM. IloaroMy 
ecan npHMak AZ pasna 2;45, a paanyc AB oxcuenxpa — 60, xo b AM xaxnx 
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wacTeft 6yAeT npH6;iH3HTe;ibHO 2;44, a b ZM — 0;18. TaK KaK KBaapax na 
AM, OTHHTHH OT KBaApaxa Ha AB, aaex KBaapax na MB, xo MB 6yaex paana 
59;56 xaKHM ace nacxHM. Tohho xaK ace, nocKoabKy ZM paana MA, a EA 

385 BABoe 6oabuie AM, xo ocxaxoK AB 6yaex coaepacaxb 59;38 HacxeH, kakhx b 
EA noaynaexcH 5; 28; noaxoMy ranoxeayaa EB [npHMoyroabHoro xpeyroabHHKa 
ABE] 6yaex paana 59;52 xaxHM ace 
qacxHM. H, caeaoBaxeabHO, ecan npaMa» 

EB paBHa 120, xo b EA xaxHx naoxeii 
6yaex npH6aH3HxeabHo 10;58, a ayra na 
HeH paBHa 10; 30 rpaaycaM, xaxHx b 
K pyre OKOao npaMoyroabHoro xpeyroab¬ 
HHKa BEA coaepacHXCH 360; xaKHM o6pa- 
30M, yroa EBZ 6yaex paaen 10;30 
rpaaycaM, KaKHx b a^yx npaMHx yraax 
6yaex 360. Ho xaKHx rpaaycoa b yrae 
BZr Obuio 167;46; ana^Hx, aecb yroa 
BEF 6yaex paaen 178; 16 xaKHM ace 
rpaaycaM^*. 

flaaee, xaK KaK nepHreft F HaxoaHxca 
npH6aH3HxeabHO na 11 rpaaycax Pbi6, a 
naanexa naOaroaaaacb no npaMoii EK na 
15;45 rpaaycax BaHaneuoB, xo yroa 
KEF paBHaexcfl 94;45 rpaaycaM, kakhx b nexhipex npaMux yraax coaepacHxca 
360, HaH ace 189;30 rpaaycaM, xaxHx 360 6yaex b asyx npHMHX yraax, a 
ocxaiomHiicfl yroa BEK — 11; 14 xaKHM ace rpaaycaM^^. IloaxoMy ayra na 
BN paBHa 11;14 rpaaycaM, kakhx Kpyr OKoao npaMoyroabHoro xpeyroabHHKa 
BEN coaepacHx 360, a npaMaa BN — 11;44 HacxaM, KaKHX b rnnoxenyae 
EB 6yaex 120. H, caeaoBaxeabHO, ecan npHMasi EB paBHa 59;52, paanyc 
oKCueHxpa — 60, xo BN 6yaex paana 5;50 xakhm qacxAM. 

rioaoOHO 3xoMy, xaK KaK ayra HK paana 41; 18 rpaaycy, xo yroa HBK 
paBHHCXCH 41; 18 rpaaycy, kakhx b nexupex npHMbix yraax coaepxHxca 360, 

386 HaH 82;36 rpaaycaM, kakhx 360 6yaex b aayx npsMbix yraax. Ho b yrae 
EBZ, x.e. B HB0, xaxHx rpaaycoa 6biao 10;30; Bcaeacxane axoro ocxaioiaHHCH 
yroa 0BK 6yaex paaen 72;6. Ho 6biao noKaaano, hxo yroa KE0 pasHaacH 
11;14 xaKHM rpaaycaM; ana^nx, cxn-aiomHHCH yroa BKN [b xpeyroabHHKe 
EBK] paaen 60;52 xaKHM ace rpaaycaM; noaxoMy ayra na BN paana 60;52 
rpaaycaM, kakhx Kpyr OKoao npHMoyroabHoro xpeyroabHHKa BKN coaepacHx 
360, a npHMaa BN — 60;47 nacxHM, KaKHx b ranoxenyae BK HMeexca 120. 
H, caeaoBaxeabHO, ecan npHMaH BN panna 5;50, a paanyc aKCuenxpa 60, xo 
xaKHx HacxeH b paanyce BK anHUHKaa 6yaex npHOananxeabHO 11;30^. 3xo h 
xpe6oBaaocb onpeaeanxb. 



3. 06 HcnpasaeHHH nepHoaHnecKHx aBHxeHHH lOonrepa 

Bcaea aa sxhm aaa onpeaeaeHHfl nepHoannecKHK aBHacennH mh Banan eipe 
oaHO H3 aanncaHHHx naaeacHbix cxapux naOaioaeHHH; b hbm ycxanaBaHBaexca, 
Hxo B 45 roay no ZIhohhchk), 10 nap(|)eHOHa naanexa lOnnxep na paccsexe 
noKpuaa loacHoro h 3 [aByx] Ocaax. 3xo BpeMa ccx)XBexcxByex 83 roay nocae 



350 


XI. 3. 06 ucnpaojieHuu nepuodunecKUX deuxenuu lOnumepa 


KOHHHHH AjieKcaimpa, yxpy c 17-ro Ha 18-e hhcvio eranercKoro Mccaua 3nH4)H, 
Koraa, no HaiuHM pacneraM, noaoxeHHe Coanua b cpeaneM aBHxeHHH 6 hjio 
H a 9;56 rpaaycax Ho nasuBaeMasi kjxchhm OcaenKOM SBesaa, ss? 

HaxoaHipaacH oxoao xyMaHHOCTH b Paxe, 6buia, no HamHM Ha6aioaeHHHM, na 
111/3 rpaaycax Paxa, a bo BpeMs aannoro Ha6aiOfleHHH, ohobhaho, na 7;33 
rpaaycax, nocKOjiaxy 3a 378 jier Mexj^y o6ohmh Ha6aioaeHHHMH^^ npH6aBaHeTCH 
3;47 rpaayca. CacaOBareabHO, xoraa nmaHexa lOnnxep, noKpuBmas ynoManyxyio 
3Be3Ay, naxoAHAacb xaK*e na 7; 33 
rpaaycax Paxa. rioAodno axoMy, xax xax 
B name bpomh anoreii 6hui na 11 
rpaaycax flcBu, xo bo bpbmh pacc- 
MaxpHBaeMoro Ha6aiOACHHH oh acaxseH 
6biA naxoAHxbCH na 7; 13 rpaaycax Acbm; 
acHO, Hxo BHAHMoe noaoxcHHc CBCxHaa 
HaxoAHAOCb ox xoraamnero anorea axc- 
ucHxpa Ha paccxoHHHH 300;20 rpaaycoB, 
a cpeanee noaoxccHHC Coanna 6iiao na 
2;43 rpaaycax ox xoro ace anorea. 

Ha OCHOBaHHH 3XHX aaHHHX B03bMeM 
onaxb aepxeac, noao6HbiH Hcnoab3yeMOMy 
B aHaaorHHHOft CHxyauHH aaa Mapca^^, 
TOAbKo caeaaeM b hcm H3MeHeHHa co- 
raacHO aannuM noaoacenHaM bo BpeMa 
Ha6a{oaeHHa [pnc. 11.11]) a hmchho 
noMecxHM anHUHxa b B nepea anoreem A, a cpeanee noaoxcenne CoaHiw — 

B A Ha He6oabraoM paccxoaHHH 3a ero co6cxBeHHHM anoreem; BcaeacxBHe axoro 
noaoaceHHe naanexu b 0 6biao 3 a anoreeia H anHUHxaa. IIoaodHO npeauaymcMy 
npoBeacM, xax Bceraa, coeaHHHxeabHHC npaMbie ZBH, AB, B0 h E0, 3axeM ass 
nepneHAHxyaapH ZK na AB, AM h BN na E0 h AS na npoaoaaceHHe NB, 
o6pa3yiomHe npaMoyroabHbiit napaaaeaorpaMM AMNS. Tax xax yroa AE0, 
cooxBcxcxByxJniHii HeaocxaK)meH ao noanoro xpyra aoanaxa ayre b 300;20 
rpaaycoB, paBen 59;40 rpaaycaM, xaxHx b aexHpex npaMbix yraax coaepacHxca 
360, a yroa AEA pasen 2;43 xaxHM ace rpaaycaM, xo aecb yroa AE0, hah 
B0E, paBHHexcs 62;23 rpaaycaM, xaxHx b nexupex npHMbix yraax coaepacHxca 
360, HAH 124;46 rpaaycaM, xaxHx 360 6yaex b aayx npHMbix yraax. TaxHM 
o6pa30M, ayra na BN pasna 124;46 rpaaycaM, xaxHx b xpyre oxoao 
npHMoyroAbHoro xpeyroabHHxa B0N coaepacHxca 360, a npaMan BN — 106;20 259 
HacxsM, xaxHx rHnoxeHy3a B0 hmccx 120. H, caeaoBaxeabHo, ecan paanyc 
anHAHxaa paaen 11;30, xo b BN xaxHx naoxeii 6yaex 10;12. 

flaaee, xax xax yroa AEM, no npeanoaoaceHHio, paaen 59;40 rpaaycaM, 
xaxHx B nexbipex npaMbix yraax coaepacnxca 360, hah 119;20 rpaaycaM, xaxHx 
360 6yaex b aayx npaMHx yraax, a ocxaiomHiicH yroa MAE — 60;40 xaxHM 
ace rpaaycaM, xo ayra na AM paannexca 119;20 rpaaycaM, xaxHx xpyr oxoao 
npHMoyroAbHoro xpeyroabHHxa AEM coaepxHx 360, a npaMaa AM — 103;34 
nacxHM, xaxHx b rHnoxeHy3e EA 6yaex 120. HoaxoMy ecan npaMaa EA paBna 
2;45, a paanyc AB axcnenxpa — 60, xo b AM xaxHx nacxeH 6yaex 2;23, a 
BO Bceii BNS — 12;35. TaxHM oOpaaoM, ecan rHnoxeHy3y BA [npaMoyroabHoro 
xpeyroabHHxa BAS] npHHaxb 3 a 120, xo b BS xaxHx aaoxeii 6yaex 25; 10, a 
ayra na Hen 6yaex HMexb 24; 14 rpaayca, xaxHx xpyr oxoao npaMoyroabHoro 
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xpeyrojibHHKa BAS coflepxnx 360. H, oieflOBaxejibHO, yroji BAS paBCH 24; 14 
rpaflycaM, KaKHx b AByx npaMux yrjiax coflepxcHxca 360; ocxaroipHiica [nocjie 
BuaHxaHHa yrjia BAS h 3 npaMoro yrjia MAS] yroji BAM paaen 155;46 xaxHM 
xce rpaaycaM, aecb yroji BAE — 216;26 h, HaKoneu, ocxaroipHiica [h 3 cyMMH 
flByx npaMbix yrjioB] yroji BAZ — 143;34 xaxnM xce rpasycaM. IIoaxoMy flyra 
Ha ZK paBHa 143;34 rpasycaM, xaxHx xpyr okojio npaMoyrojibHoro xpeyrojibHHKa 
ZAK coflepxHx 360, a syra Ha AK — neflOCxaioipHM so nojiyxpyra 36; 26 
rpaflycaM. BcjieACXBHC axoro h3 cxaxHBaiomHX hx npaMux ZK 6yflex pasna 
113;59 aacxaM, xaxHX b ranoxenyae AZ HMcexca 120, a AK — xaxHM xce 
37;31 aacxaM. H ccjih npaMaa AZ paana 2;45, a pa^nyc AB 3KCU.eHxpa — 60, 
TO KZ 6yflex coflcpxaxb 2;37 xaicae aacxH, — 0;52, a ocxaxoK KB — 59;8; 
noaxoMy ranoxcHyaa ZB [npaMoyrojibHoro Tpeyro.nbHHKa BKZ] 6yflex paana 
59; 12 xaxHM ace aacxaM. Eoxh npaMaa ZB paBHa 120, xo b ZK xaxHX naoxeii 
6yaex 5; 18, a b syre Ha hch — 5;4 rpaflycoB, xaxHX xpyr okojio npaMoyro.abHoro 
xpeyrojibHHxa BZK coflepxcHx 360. H, caeaoBaxejibHO, yro.n ZBA paaen 5;4 
rpaflycaM, xaxHX flaa npaMHX yrjia hmciox 360, a aecb yro.n AZB, 
cooxBCxcxByioipHH cpeflHCH flo^nroxe, coflepxcHx 148; 38 xaxnx xe rpasycoa'*'*, 
HjiH *e 74; 19 rpasyca, xaxHX b nerbipex npaMbix yr.aax Oysex 360. Ho xax 
Kax yroji HB©, oioxceHHbiH c BZE h nojiyoxpyxHOCXbio, x.e. yMCHbmeHHHH 
Ha AZB, aaex yroji AEA, paBHuii 2;43 xaxHM ace rpaaycaM, xo mh no.aynHM 
yro.n HB©, npeflCxaBJiaiomHii nepcMemCHHe njianexH ox anorea annuHKjia, 
paBHHM 77;2 xaxHM ace rpaaycaM^^. 

HxaK, MH noKa3a;iH, mxo bo apeMa ynoManyxoro Ha6.aioaeHHa njianexa 
lOnHxep B CBoeM cpeaneM SBHaceHHH no AOJiroxe naxoanjiacb na 285;41 rpa^ycax 
ox anorea aKCAeHTpa, x.e. b cpeAHeM ABHacenuH na 22;54 rpaAycax 5.aH3Heu:oB, 
HMea aHOMa.THio ox anorea anHUHKna 77;2 rpaAycoB. 

Ho HaMH 6hjio noKaaano, axo bo apeMa xpexbero npoxHBOcxoaHHa nnanexa 
lOnHxep oxcxoaAa ox anorea anuAHicjia na 182;47 rpaAyca'*^; CACAOBaxeAbno, 
3a npoxeKinne MeacAy AByMa Ha6.niOAeHHaMH 377 emnexcxHx ;iex h 128 ahch, 
yMeHbmeHHHX npH6;iH3Hxe;ibHO na 1 aac, njianexa, xpoMe 345 no.nHux oOopoxoB 
no anoMajiHH, npoouia eme 105;45 rpaAycoB, h axo npHOaB^aenne anoMajinn 
noaxH cxoAHXca c rpaAycaMH, nojiyaeHHHMH naMH npH noMoipn [xa6.aHU,] 
cpeAHHX ABHaceHHH. Ha ocHoaaHHH axoro mh no.ayaHAH AneBHoe ABnacenne, 
paaACJiHB HHCJio rpaAycoB, nonyaaiomeeca ox cxaoaceHHa no.aHHX o6opoxoB h 
npH6aBJieHHa anoMajiHH, na hiacjio aaicjiioaaioiAHXca b axoM npoMeacyxxe AHeii^^. 

4. 06 anoxe nepHOAHaecKHx ABHaceHHH lOnnxepa 

Tax xax ox nojiyAHa 1-ro anaia enmexcxoro Mecau.a Tox nepaoro roAa 
Ha6oHaccapa ao apeMenn ynoManyxoro ApeaHero Ha6;iK)AeHHa'‘* nponuio 506 
emnexcxHX jiex h npnOjiHBHxejibHO 316l/2>/4 Aneii h 3a axo apeMa nojiyanjiHCb 
npHpaiAeHHa 258; 13 rpaAycoa aojitoxh h 290;58 rpaAycoB anoMajiHH, xo, oxnaa 

aXH BejIHHHHH OX yCXaHOBJIOHHHX B ynOMBHyXOM HaOjIKJAeHHH^^ 3HaaeHHH, MH 
nojiywHM ojisi yxaaannoH anoxH, xax h ana APyrnx luianex, cpeAnee nonoxetme 
njianexH lOnHxep no AOJiroxe 4;41 ipaAyca KjiemHeii h BejiHanny aHOMajnra 
146;4 rpaAycoB ox anorea anHipixjia. TaxHM ace oOpaaoM nojiyanxca h 
nojioaceHHe anorea ero axcueHxpHnecxoro xpyra — na 2;9 rpaaycax flean^®. 
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5 . OnpeAejieHMe aKCi^eHTpHCHrera h nojioxeHMs anorea Carypna 


B saKjHOHCHHe HaM ocTaercfl onpeaeaHTb TeoperHnecKHe bcjihhhhh anoMajiHH 
H anoxH aHuib fljia luiaHerhi CarypH^*. CHaaajia mh, xax h aa'a flpyrnx njianeT, 
npH onpefleacHHH nojioaceHHa anorea h axcueHTpHCHTera BoabMCM xpa 
npoTHBOCToaHHa luiaHeThi, xoraa ona 6buia aHaMcxpajibHO npoxHBonoaoacHoii 
cpeflHCMy nojioaceHHK) CojiHua. [1 ] IlepBoe h3 hhx mh Ha6aiOflajiH npa noMomn 
acxpoaa6HHecKHx HHCxpyMCHXOB b 11 rosy AapHana, b noab c 7-ro na 8-e 
HHCJio eninexcKoro Mecapa IlaxoH, BcaepoM na 1;13 rpaayce KaemHeii^^; 
[2] Bxopoe — B 17 roay Toro ace AnpnaHa, 18-ro aacjia eninexcKoro Mecapa 
3nH(t)H; BpeMa h mccxo xoaHoro npoxHBOCXoaHHa mh bhhhcjihjih npa noMoma 
CflCJiaHHHx fflaa axoro npCfluiecxByiomHx h noaieayiomHx Ha6aioaeHHH, a hmchho 


B 4 aaca ncx^ae nojiyflaa 18-ro aacjia na 9;40 rpaaycax Cxpejibpa^^; [3] xpexbC 
npoxHBOCxoaHHC MH Ha6aKJflajiH b 20 rosy AapaaHa, 24-ro aacjia emnexcKoro 
Mecaua Mecope; BpeMa xoanoro flaaMexpajibHoro noaoaceHHa mh xaxace 
BuaHCJiiuiH, OHO npHuuiocb Ha caMHH nojiAOHb 24-ro wHCJia, a Mecxo ero 6hjio 
Ha 14; 14 rpasycax Koaepora^^. 

Hxax, H3 flByx oxhx npoMeacyxKOB BpeMOHH xox, koxophh npomea ox 
nepBoro npoxHBocxoHHHH flo Bxoporo, cocxaBaaex 6 emnexcxHx jiex, 70 aneii 
H 22 aaca, bhahmoo ace ABHacenne luianexH cocxaBHjio 68;27 rpasycoB; 
npoMeacyxoK BpeMenH ox Bxoporo ao xpexbero npoxHBOCXoanHa coctabha 3 
emnexcKHx roAa, 35 AHCfi h 20 aacoB h [no bhahmoIi Aonroxe] 34;34 rpaAyca. 
Zina cpeAHero ABHacenHa no AOJiroxe nojiyaaexca ORpyrnenno b xeaenne nepBoro 
npoMeacyxxa BpeMenH 75;43 rpaAycoB, a b xeaeHHC 
Bxoporo npoMeacyxxa — 37;52^^. 

[I] VCXaHOBHB BeAHaHHH yOOMBHyXHX paCCJTOa- 
HHH, onpeACAHM aaAaHHHe BeAnaann onaxb npa 
noMoma xoro ace MexoAa, a HMeano npeAnoAoacHB 
CHaaana, axo cymecxByex oahh xoabko axcuea- 
xpaaecKHH xpyr. 3xo mh cACAaeM CAeAytoipaM 
oOpaaqM. 

[A] Hxo6h He noBxopaxbca, B03bMeM aepxeac 
[pac. 11.12], noAoOHHH ynoxpeOAaBuiaMca hamh b 
xaxax ace onpeACAeanax^^. Tax xax Ayra BF 
**‘*‘^' OKcuCHxpa, no npeAnoAoaceHaio, cxaraBaex 34;34 

rpaAyca aoAHaxa, xo yroA BAF hah EAH, HaxoAamaaca npa peaxpe aoAHaxa, 
paaen 34;34 rpaAycaM, xaxax aexnpe npaMHx yrAa coAcpacax 360, hah 69;8 
rpaAycaM, xaxax 360 6yAex b AByx npaMHx yrnax. TaxaM o6pa30M, Ayra na 
EH paBHa 69;8 rpaAycaM, xaxax xpyr oxoao npaMoyroAbHoro xpeyroAbHHxa 
AEH HMeex 360, a npaMaa EH coAcpacax 68;5 aacxea, xaxax b ranoxenyae 
AE 6yAex 120. noAo6HO axoMy, xax xax [Ayra] BF cocxaBAsex 37;52 rpaaycoB, 
xo yroA BEF xax HaxoABmaaca npa oxpyxHOCxa OyACx paaen 37;52 rpaAycaM, 
xaxHx B AByx npaMHx yrAax coACpxcaxca 360, a ocxaiomHiica yroA EBH — 
31; 16 xaxoMy xe rpaAycy^’. IloaxoMy Ayra aa EH cocxabhx 31; 16 rpaayc, 
xaxax B xpyre oxoao npaMoyroAbHoro xpeyroAbaaxa EBH 6yAex 360, a npaMaa 
EH paana 32;20 aacxaM, xaxax ranoxenyaa BE coACpacax 120. H ecAH, xax 
noxaaano, EH paana 68;5, a npaMaa EA — 120, xo BE 6yAex coACpacaxb 
252;41 xaxae aacxa. 
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flajiee, rax xax Bca ayra ABF cooTBercTByer 103; 1 rpaaycaM, noayaaio- 
mHMca OT cjioxeHHa o6ohx paccroaHHH^*, to naxoaamHHca npa ueHxpe soaHaxa 
ynwi AAF paBnaerca 103:1 rpaaycaM, xaxHX b aexHpex npaMux yraax 
coflepxcHxca 360. BcjieflCXBHC axoro CMexcHhiH c hhm yroa AAE 6yflex HMCXb 
76;59 xaxHX ace rpaaycoB, hjih 153;58 xaxHX, xaxax b flByx npaMux yraax 
Oyaex 360. TaxHM oOpaaoM, ayra Ha EZ paana 153;58 rpaaycaM, xaxHX xpyr 
oxojio npaMoyrojibHoro xpeyrojibHHxa AEZ hmccx 360, a npaMaa EZ coaepxHX 
116;55 aacxeii, xaxHX b ranoxcHyae AE 6yflex 120. FIoaoOHHM ace o6pa30M, 
Tax xax ayra ABF axcucHxpa nojiyaaexca paBHoii 113;35 rpa;iycaM^^, xo 
HaxoflamHHca npa oxpyacHOCXH yroji AEF paBHaexca 113;35 rpaaycaM, xaxHX 
B flByx npaMux yraax Oyflcx 360. Ho xaxHX ace rpaaycoB b yrae AAE 6buio 
153;58, BCJieflCXBHC axoro ocxaxjmHiica yroji ZAE 6yflex hx HMCXb 92;27^; 
xaxHM oOpaaoM, ayra na EZ paana 92;27 rpaaycaM, xaxHX b xpyre oxoao 
npaMoyranbHoro xpeyranbHHxa AEZ HMcexca 360, a npaMaa EZ coflepacHx 
86;39 nacTeii, xaxHX b nmoxCHyae AE 6yflex 120. H ecjin, no aoxaaaHHOMy, 
EZ paBHa 116;55, a npaMaa EA — 120, xo EA 6yaex paana 161;55 xaxon 
nacxH. 

Jlajiee, xax xax ayra AB axcucHxpa paBaa 75;43 rpaaycaM, xo Haxoaamnnca 
npH oxpyxHOCTH yroa AEB paBnaerca 75;43 rpaaycaM, xaxnx b sayx npaMux 
yrjiax HMcexca 360; ayra m A© HMeex 75;43 rpaaycoB, xaxnx b xpyre oxoao 
npaMoyroabHoro xpeyroabnnxa AE© coaepxcnxca 360, a ayra na E© — 
HeaocxaioinHe ao noayoxpyxcHOCxn 104; 17 rpaayca. H, caeaoaaxeabHO, h3 
cxamBaeMHX hmh npaMux A© 6yaex coaepacaxb 73;39 nacrn, xaxnx b 
mnoTCHyae EA nMeexca 120, a E© — 94;45 xaxne ace nacxn; noaxoMy ecan 
AE, no aoxaaaHHOMy, panna 161 ;55, a npaMaa AE — 120, xo A© 6yaex 
paBHa 99;23, xaxnM ace qacxaM^*, a E© — 127;51. Ho, xax 6biao noxaaano, 
Bca EB coaepacnx 252;41 xaxne ace nacrn; noaxoMy cxrraxox ©B nMeex 124;50 
qacxn, xaxnx b npaMon A© 6yaex 99;23; xBaapax na ©B paaen 15 583;22, 
a XBaapax na A© — 9877;3. Caoacna nx, mh noayanM xBaapax Ha AB paanuM 
25 460;25; xaxnM o6pa30M, aJinna AB 6yaex panna 159;34 aacxaM, xaxnx a 
EA 6hjio 120, a b EA — 161 ;55. H ecan anaMexp 
axcuenxpa paBCH 120, xo npaMaa AB 6yaex nMexb 
73;39 xaxne nacxn, n6o ona cxamBaex ayiy b 75;43 
rpaaycoa; no aoxaaaHHOMy, ecan npaMaa AB 6yaex 
397 paana 73;39, a anaMexp axcpenxpa — 120, xo b 
EA xaxnx nacxen 6yaex 55;23, a b npaMO^ EA — 

74;43. TaxnM o6pa30M, ayra EA axcuenxpa paana 
77;1 rpaaycaM, Bca EABF — 190;36 rpaaycaM, a 
ocxaiomaaca nacxb FE, oneBnano, 169;24 rpaaycaM. 

Bcaeacxane axoro npaMaa FAE 6yaex npadananxeabHO 
paBHa 119;28 nacxaM, xaxnx b anaMexpe axcueHxpa 
coaepxnxca 120. 

[B] Hxax, B03bMeM peHxp axcuenxpnqecxoro 
xpyra: oh 6yaex aeacaxb BHyxpn cerMenxa EAF 
[pnc. 11.13], xax xax nocaeannH Oojibme nojiyxpyra. 
riycxb 3THM uenxpoM 6yaex K; nepea o6a penxpa K n A npoBeaeM anaMexp 
AKAM axcueHxpnnecxoro xpyra; onycxnB h3 K na FE nepnenanxyaap, 
npoaojixnM ero, n nycxb 3xo 6yaex KNS. Tenepb, xax xax 6biao noxasano. 
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HTO Bca Er paBHaexca 119;28 aacraM, kskhx b flHaMexpe AM 6buio 120, a 
npaMaa EA — 55;23, to ocraroK AF mh nojiyaHM paBHHM 64;5 xaKHM xe 
aacxaM. IlocKOjibKy luiomaflb conepxameroca Mcxay EA h AF npaMoyrojibHioca 
paBHa luiomaflH, coflepxaipeiica Mcxay AA h AM^^, mh nojiyaHM npoKSBCflCHHe 
AA na AM paBHHM 3549;9 e;:(HHHaaM, xaxHX b snaMexpe AM coflcpxHxca 
120. Ho npoKSBeflCHHe AA na AM bmcctc c xaa^paxoM na AK saex xaaapax 
Ha nojiOBHHC flHaMCxpa, x.e. aa AK^^. H ecBH ox XBa^paxa na 3xoh nojiOBHne, 

T.e. ox 3600, MH oxHHMCM 3549;9, xo b ocxaxxe y nac no.nyaHTca xaaapax 
na AK, paBHHii 50;51 xaxHM xe aacxaM. H, cjieflOBaxejibHO, ftXHHa AK 
(paccxoaHHC Mcxfly ueaxpaMH) 6yflex npH6jiH3HxejibHo paBHa 7;8 aacxaM, xaxHX 
MH noaarajiH b flaaMexpe 120^^. 

[C] flajiee, xax xax nojioBHaa FE, x.e. EN, paBHa 59;44 aacxaM, xaxHX 
B flHaMCxpe AM co;:(epxHxca 120, h 6hjio floxasano, axo npanaa EA paana 
55;23 xaxHM xe aacxaM, xo ocxaxox AN mh no.ayaHM paBHHM 4;21 aacxaM, 
xaxHX B AK 6buio 7;8. TaxHM odpaaoM, ecjiH ranoxenysy AK [npaMoyrojibHoro 
xpeyroabHHxa AKN] npHHaxb aa 120, xo b AN xaxHX aacxeii Oy^ex 73;11, h 
flyra aa hoh coflepxHx 75; 10 rpaaycoB, xaxHX b onacaHHOM oxo.no 
npaMoyrojibHoro xpeyronbHHxa AKN xpyre cosepxHxca 360. C.neaoBaTejibHO, 
yro;i AKN Oyaex paaea 75; 10 rpaAycaM, xaxHX b sayx npaMHX yr^ax 
cosepxHxca 360, hjih 37; 35 rpanycaM, xaxHx 360 Oyaex b aexHpex npsMHX 
yrjiax. Hocxojibxy axox yroji aaxoflHxca y ueaxpa axcueaxpHaecxoro xpyra, 

MH nojiyaHM flyry SM paanoH 37;35 rpaaycaM^. Hyra FS, Oysyaa noAOBHHoii 
FEE, paaaa 84;42 rpaaycaM, noaxoMy ocxaxox FA (paccxoaHHe ox anorea ao 399 
xpexbero npoTHBOcxoanHa) 6yAex pasea 57;43 rpaAycaM^^. Ho b BF xaxHX 
rpaAycoB npeAnoAarajiocb 37;52; BCJieACXBHe axoro ocxaxox (Ayra AB ox anorea 
AO Bxoporo npoTHBOCxoaHHa) 6yAex paaea 19;51 rpaAycaM. HoaoOhhm xe 
oOpaaoM, xax xax AB, no npeAnoAOxeaHK), paana 75;43 rpaAycaM, ocxaxox 
AA (paccxoaHHe ox nepBoro npoxHBOCxoaaHa ao anorea) noAyaHM paBHHM 
55;52 rpaAycaM. 

Tenepb, xax xax peaxp anHimxjia ABHxexca ae no axoMy axcueaxpHaecxoMy 
xpyry, ho no xpyry, onHcaanoMy Boxpyr cepeAHHH AK paAHycoM KA, xo b 
AanbaeiinieM, xax h aji« APyrHX njiaaex, mh bh^imcahm paaaocxH bhahmhx 
paccxoaHHH [hcthhhoh Aonroxn ] aa aoAHaxe, xax ohh no.nyHaKyrca h3 
npHBCAeHHHX BHme oxHomeaHH, caHxaa hx npH6.nM3HxejibHO npaBHAbHHMH, 
xax ecAH 6h xxo-HH6yAb nepeaec ABHXeaHe anHuaxjia aa ynoMaayxHH 
axcueaxp, npoH3BOAau;HH 30AHaxajn>Hyio aaoMajiHR)®^. 

[D.l ] Kax H ajib Bcex hoaoOhhx onpeAejiCHaii, B03bMeM cooxBexcxByxJmHH 
aepxex [pnc. 11.14] aab nepaoro npoxHBOCxoaaHa, xoxopoe 6hjio ox anorea 
B aanpaBJieaHH npoxHB nocneAOBaxeabHOCXH BaaxoB. Tax xax yroji NZS 
cpeAHero ABHAceana no AOJiroxe, hah yroA AZH, paanaAca, no AOKaaaHHOMy, 
55;52 rpaAycaM, xaxnx b aexHpex npaMHX yraax coAepxHxca 360, hah 111;44 
rpaAycaM, xaxnx 360 6yAex b AByx npaMHX yrAax, to Ayra na AH 6yAex 400 
paana 111;44 rpaAycaM, xaxnx 360 6yAex b xpyre oxoao npaMoyroAbHoro 
xpeyroAbHHxa AZH, a Ayra aa ZH panaa aeAOCxaxJmHM ao noAyoxpyxHocxH 
68; 16 rpaAycaM. Ha cxamBaiomHx hx npaMHX AH 6yAex paana 99;20 aacxaM, 
xaxHX B mnoreHyae AZ HMeexca 120, a ZH — 67;20 xaxHM xe aacxaM. 
rioaxoMy ecAH paccxoanne AZ MexAy ueaxpaMH paano 3;34, a paAnyc AA 
3xcu,eHxpa — 60, xo a AH xaxnx aacxeH 6yAex 2;57, a a ZH — 2;0. H xax 
xax xaaApax na AH, OyAyan oraax ox xaaApaxa na AA, Aaex xaaApaT na 
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AH, TO MH nojiywHM AH paBHoii 59;56 tskhm *e nacraM. noAo6HbiM ace 
o6pa30M, nocKOJibKy ZH pasna H©, a ©E BflBoe 6oJibme HA, Bca A© 6yfleT 
paBHa 61;56 aacTH, xaxHX b npaMoii E© dyser 5;54; BCJieflCTBHC aroro 
ranoreHyaa AE [npaMoyixwibHoro TpeyroJibHHKa ©AE] 6yfleT paana 62; 13 xaKHM 
ace aacraM. H ecjiH ninoTeHyaa AE paana 120, to E© Oyser paana 11;21 
xaKHM ace aacxaM, a Haxo^aipaaca na Heii ayra — npH6aH3HTejibHO 10;51 
rpaaycaM, KaKHX b Kpyre oKono npaMoyroabHoro xpeyroabHHKa AE© Oyaex 
360; noaxoMy yroa EA© 6yflex paaen 10;5l rpaaycaM, KaKHX b aayx npaMbix 
yraax coaepacHxca 360. Jlaaee, xaK KaK npaMaa E© paana 5;54 aacxaM, KaKHX 
B paanyce 2E aKCueHxpa coaepacHxca 60, a npaMaa Z© paana 4 h Bca ©H, 
oaeBHano, 64, xo ninoxenyay ES [npaMoyroabnoro xpeyroabnHKa E©S] mh 
nojiyHHM paBnoH 64; 16 xaKHM ace aacxaM. H ecjra rnnoxenyaa ES paana 120, 
xo B ©E xaKHX aacTeii 6yaex 11;2, a naxoaaipaaca naa neii ayra 6yaex paana 
10;33 rpaaycaM, KaKHX b Kpyre okojio npaMoyroabnoro xpeyroabnHKa E©S 
HMeexca 360; xaKHM o6pa30M, yroji ES© paaen 10;33 rpaaycaM, KaKHX b asyx 



M M 


Phc. 11.14 Pmc. 11.15 

npaMux yraax 6yaex 360. Kax Obuio aoxaaano, yroa EA© paanaaca 10;51 
xaKHM ace rpaaycaM; noaxoMy noaynaioiaHHca b ocxaxKe yroa AES*^® hckomoU 
paanocxH paaen 0;18 rpaaycoB, xaxHX b aayx npaMux yraax coaepacHxca 360, 
HjiH 0;9 rpaaycoB, xaxHX 360 6yaex b aexHpex npaMbix yraax. Ho b nepaoM 
npoTHBocxoanHH CBexHjio, naOaioaaeMoe no npaMoii AE, naxoanaocb na 1;13 
rpaayce Kaemneii. TaxHM o6pa30M, acno, axo ecan u,enxp annipiKaa 6yaex 
aBHraxbca ne no [xpyry] AA, no no NS h naxoanxbca na nocaeaneM b xoaxe 
S, TO caexHao 6yaex naOaioaaxbca no npaMoii ES b xoaxe, oxcxoauieli na 0;9 
rpaaycoB npoxHB nocaeaoBaxeabnocm anaxoB ox noaoacenna b A, h Oyaex 
naxoanxbca [no aoaroxe] na 1;4 rpaayce Kaemneii. 

[D.2] flaaee, B03bMeM aepxexc aaa Bxoporo npoTHBOCXoanna [pnc. 11.15], 
noaoOnuii HcnoabayeMOMy b anaaomanoH CHxyau,HH aume, no [c 3nHu.HKaoM] 
B nanpaaaenHH nocaeaoaaxeabnocxH anaxoa ox anorea. Tax xaK ayra NS 
3KCu,enTpa, no aoxaaannoMy, paBnaaacb 19;51 rpaaycaM, to h caM yroa 
NZS, H BepxHxaabnbiH c nHM yroa AZH 6yayx paanu 19;51 rpaaycaM, xaxnx 
B asyx npaMbix yraax coaepxcHxca 360, nan 39;42 rpaaycaM, xaxnx 360 6yaex 
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B flByx npsMux yrjiax; noaroMy flyra Ha AH dyfler paana 39;42 rpaaycaM, 
xaxHX B xpyre okojio npaMoyrojn>Horo TpeyrojibHHxa AZH coflepxurca 360, a 
flyra na ZH — HeflOcraiomHM flo nojiyoKpyXHOCTH 140;18 rpasycaM. H, 
aneflOBarejibHO, h3 naxoAfliUHXca nofl hhmh npaMux AH Oyser paana 40;45 
aacraM, xaxHX b ranoreHyae AZ Hmeerca 120, a ZH — 112;52 TaxHM xe 
aacraM. Ecjih npaMaa AZ paaHa 3;34, a paanyc AB axcueHTpa — 60, to a 
AH xaxHx aacreii Oyser 1;13, a b ZH — 3;21. H nocKOjibxy Kaaflpax na 
AH, oxHaxHH ox xBaapaxa na AB, flaex KBagpax na BH, caina BH Oyaex paana 
npH6jiH3HxejibHo 59;59 xaxHM *e aacram. FlofloOHHM xe o6pa30M, xax xax 
ZH paaHa H©, a E0 b^boc Oojibme AH, xo bcio B0 mh nojiyaHM paanoH 
63;20 aacxaM, xaxHx b npaMoii E© 6yflex 2;26, a BCJiCflCxane axoro nmoxenyaa 
EB [npaMoyrojibHoro xpeyrojibHHxa BE©] 6yflex paaHa 63;23 xaxHM xe aacxaM. 403 
Ecjih nmoxcHyaa BE paana 120, xo a npaMoii E© xaxHX aacxeii 6yflex 4;36, 
a B Haxoflameiica na hch «yre [EB] — 4;24 rpa^yca, xaxHX xpyr okojio 
npaMoyrojibHoro xpeyrojibHHxa BE© coAepxHX 360; xaxHM oOpaaoM, yroji 
EB© paacH 4; 24 rpaaycaM, Kaxax a flayx npaMbix yrjiax HMcexca 360. Toano 
xax xe, ecjiH pa^Hyc ZE aKCucHxpa paaen 60 h Z© oxaabiaaexca paanon 6;42 
xaxHM xe aacxaM, xo acio S© nojiyaHM paaHOM 66;42 aacxaM, xaxHX a E© 
npeflnojiara.aocb 2; 26; acjieflCTBHe axoro ranoxenyaa ES [npaMoyro.nbHoro 
xpeyrojibHHxa E©S] 6yaex paana 66;45 xaxHM xe aacxaM. HoaxoMy ecxH 
ninoxeHyaa ES paana 120, xo E© OyACx paana 4;23 xaxHM xe aacxaM, a 
naxoflamaaca na nefi ayra Oyflex hmct^ 4; 12 rpaayca, xaxHx xpyr oxo.ao 
npaMoyrojibHoro xpeyrojibnnxa E©S coaepxnx 360; yro.a ES© Oyaex paaen 
4; 12 rpaaycaM, xaxnx a aayx npaMbix yrnax HMeexca 360. Corjiacno 
AoxaaaHHOMy yron EB© paanaaca 4;24 xaxHM rpaaycaM; cyieflOBaxeabno, 
ocxaioiAHHca yroji BES Oyaex HMexb 0;12 xaxnx xe 
rpaaycoB, hjih 0;6 rpaaycoa, xaxnx a aerupex npaMbix 
yrnax coaepxnxca 360. Oxcxjaa cxanoanxca acno, axo 
ecjin BO BxopoM npoxnaocToannn Ha6.aK>qaeMaa no 404 
EB luianexa naxoannacb na 9;40 rpaaycax Cxpejibu,a, 
xo npn HaOjnoaennn ee no ES ona AO.aXHa naxoanxbca 
na 9;46 rpaaycax Cxpenaua. 

[E] Ho 6buio aoxaaano, axo a nepaoM npoxnBOC- 
xoannn nnanexa xaxxe naxoanjiacb na 1;4 rpaayce 
lOiemnen; oxcioaa acno, axo ananMoe paccxoanne [no 
flojiroxe] ox nepaoro npoxnaocxoanna ao Bxoporo, 
oxcanxHBaeMoe no axcuenxpy NS, oxaxexca paBHUM 
68; 42 rpaaycaM aoanaxa^^. 

[D.3] noaoOnbiM xe oOpaaoM aoabMeM aepxex n 
Phc. 11.16 aJia xpexbero npoxnaocxoanna [pnc. 11.16], rae xon- 

(Jinrypauna 6yaex xaxon xe, xax n jxjia axoporo. Tax 
xax 6hjio aoxaaano, axo ayra NS paana 57;43 rpaaycaM, xo yroji NZS njin 
AZH aojixen paBnaxbca 57; 43 ipaaycaM, xaxnx a aexHpex npaMux yrjiax 
coaepxnxca 360, njin 115;26 rpaaycaM, xaxnx 360 6yaex a aayx npaMux 
yrjiax; BCJieacxBne axoro ayra na AH 6yaex paana 115;26 rpaaycaM, xaxnx 
xpyr, onncanHbiH oxojio npaMoyrojianoro Tpeyro.abHnxa AZH, nMeex 360, a 
ayra na ZH — neaocxaioninM ao nojiyoxpyxnocxn 64;34 rpaaycaM. Snannx, 
n3 naxoanianxca noa nnMn npaMbix AH 6yaex pasna 101;27 aacxn, xaxnx b 
mnoxenyae AZ coaepxnxca 120, a ZH — 64;6 xaxnM xe aacxaM. IloaxoMy 405 
ecjin AZ paana 3;34, a paanyc AE axcuenxpa — 60 aacxaM, to b AH xaxnx 
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Hacreii 6yfleT 3;1, a b ZH — 1;54. H jxajiee, raK KaK KBa^par na AH, 6yfly>iH 
OTHST OT KBaapaxa na Ar, saer KBaapax Ha TH, xo FH nojiy^HM paBHoii 
59;56 xaKHM xe HacxsM, Ecjih ZH paana ©H, a E0 baboc 6oabine AH, xo 
MH nojiyHHM BCKJ F© paBHoii 61;50 MacxH, KaKHX b E© aamiiOHaexca 6;2; 
BCJieacxBHC 3xoro ranoxenyaa EF {npaMoyrojibHoro xpeyrojibHHKa FE©] 6yaex 
paBHa 62;8 xaxHM xe aacxaM. H ecjiH ranoxcHyay FE npHHaxb aa 120, xo 
E© 6yaex paana 11;39 xaxHM xe aacxaM, a ayra Ha neii — npHOaHaHxeabHO 
11;9 rpaaycaM, xaxHX xpyr, onHCaHHiaH oxoao npaMoyroabHoro xpeyroabHHxa 
FE©, coaepxHx 360; xaxHM o6paaoM, yroa EF© 6yaex paaen 11;9 rpaaycaM, 
xaxHX a aByx npaMux yraax HMcexca 360. IIoaoOHiiiM xe o6paaoM, ecaa 
paaayc SZ axcueHxpa paacH 60, xo Z© cocxaaHxca Ha 3;48 xaxnx xe aacxeii 
H Bca H© noayHHxca paBHoii 63;48 aacxaM, xaxHX b E© Oiaao 6;2; BcaeacxBne 
axoro ranoxeayaa EH [npaMoyrcxabHoro xpeyroabHHxa E©E] 6yaex paana 64;5 

406 xaxHM xe nacxaM, H, ana^Hx, ecaH mnoxeayaa EH paana 120, xo b E© 
xaxHX Hacxeii 6yaex 11;18, a naxoasipaaca na neii ayra paana 10;49 rpaaycaM, 
xaxHX xpyr, onHCaHHUH oxoao npsMoyroabHoro xpeyroabHHxa E©H, HMeex 
360; noaxoMy yroa EE© 6yaex paaen 10;49 rpaaycaM, xaxHX a aByx npaMm 
yraax coaepxHxca 360. Ho 6biao aoxaaano, hxo yroa EF© paaeH 11;9 xaxHM 
xe rpaaycaM; caeaoaaxeabHO, ocxaiommica yroa FEE 6yaex paaen 0;20 xaxHX 
xe rpaaycoB, nan 0;10 xaxHx rpaaycoa, xaxnx a qexwpex i^aMux yraax 
coaepxHxca 360. HoaxoMy ecan a xpexaeM npoxnaocxoaHHH HadaioaaeMaa no 
EF naanexa naxoanaacb Ha 14; 14 rpaaycax Kosepora, xo acHO, axo ecan 6 h 
H aOaioaeHHe npoHsaoaHaocb no npaMoii EH, xo oHa naxoanaaca 6ia na 14;24 
rpaaycax Koaepora, h xoraa BHanMoe paccxoanne [no aoaroxe] ox axoporo 
npoxHBOcxoaHHa ao xpexbero, ycMaxpHaacMoe no axcpenxpy NH, cocxaaaaao 
6 h 34;38 rpaayca^®. 

[11] [F] Hxax, onnpaacb Ha 3 xh paccxoanna, mh noxaxeM npn noMonpi 
xoro xe Mcxoaa, axo npsMaa Mcxay uenxpaMH soanaxa h axcueHxpnaecxoro 
xpyra, no xoxopoMy coaepmaexca paanoMepnoe aBHxenne annunxaa, x.e. 
npsMaa, paanaa EZ, 6yaex HMCXb npHOananxeabno 6;50 Macxeii, xaxnx a^aMexp 
axcuenxpa coaepxHx 120. 4xo xe xacaexca ayr Toro xe axcuenxpa^*, xo ayra 
ox nepaoro npoxHaocxoanna ao anorea paana 57;5 rpaaycaM, ox anorea ao 
axoporo npoxHaocxoanna — 18;38 rpaaycaM, a ox anorea ao xpexaero 

npoxHBOCxoaHHa — 56;30 rpaaycaM. 

407 A xo, Hxo noayneHHbje xaxHM oOpaaoM aeaHHHHH 
6yayx xoHHHMH, BuacHaexca h3 xoro, axo paanocxH 
ayr soanaxa noayaaKJXca npHOananxeabHO xaxHMH xe, 
xax H nepaoHaaaabHo HaHacHHbie, h axo anaHMbie 
nepeMemenna naanexH coraacyioxca c naOaioaeH- 
HbiMH^^, xax 3X0 HaM 6yaex acHo h3 caeayiomHx 
paccyxacHHH. 

[G.l ] JleHCXBHxeabHo, aosaMOM xoH(|)Hrypau.HK) 
aaa nepBoro npoxnaocxoaHHa c oannM xoaaxo axcpeHx- 
pnaecxHM xpyroM [pnc. 11.17], HecymjiM uenxp 
annuHxaa. Tax xax yroa AZA, cxaraaaiomHH 57;5 
rpaaycoB axcuenxpa^^, paaen 57;5 rpaaycaM, xaxnx Phc. 11.17 

360 coaepxHxca b aexbipex npaMbix yraax, xo on n 

BepxHxaaaHHH c hhm yroa AZH 6yayT paanai 114;10 rpaaycaM, xaxnx b aByx 
npaMHX yraax 6yaex 360, a naxoaamaaca na AH ayra 6yaex paana 114;10 
rpaaycaM, xaxnx xpyr oxoao npsMoyroabHoro xpeyroaannxa AZH coaepxnx 
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360; flyra xe na ZH Oyfler pasna HenocraioiaHM ao nojiyKpyra 65;50 rpaaycaM. 
H, CACAOBaTCJibHO, H3 HaxoABiQHXca noA HHMH npsMbix AH OyACT pasna 100; 44 
MacraM, xaxHX s nmoTenyae AZ HMcerca 120, a ZH — 65; 13 TaxHM xe 
aacraM; noaxoMy ccah paccroaHHC AZ Mcxay ucHTpaMH pasno 3;25, a paAHyc 
AA axcACHTpa — 60, to b AH xaxHX qacxen 6yAex 2;52, a b ZH — 1;51. 
H Aajiee, nocxojibxy xsaApax na AH, oxHaxwH ox xsaApaxa na AA, Aaex 
KsaApax Ha AH, AH nojiyanxca pasHOH 59;56 xaxHM xe aacxaM. Tomho xax 
xe, ecjiH ZH pasna H©, a E0 b 2 paaa 6ojibine AH, xo bckj A0 mw nojiyanM 
pasHOH 61;47 qacxn, xaxnx b E© 6yAex 5;44; bcacactshc axoro rnnoxenyaa 
AE [npaMoynwibHoro xpeyrojibHHKa AE©] 6yAex pasna 62;3 xaxHM xe qacxaM. 
Snaanx, ccah rnnoxenyay AE npnnaxb aa 120, xo b E© xaxnx aacxen 6yAex 
11;5, a Ayra na nen pasna 10;36 rpaAycaM, xaxnx xpyr, onncannun oxoao 
npaMoyroAbHoro xpeyrojibnnxa AE©, coAcpxnx 360; noaxoMy yroji EAZ 6yAex 
pasen 10; 36 rpaAycaM, xaxnx b Aayx npsMbix yr^ax nMeexca 360. Ho, no 
npcAnoAOxennio, yron AZA pasnajica 114; 10 xaxnM 
xe rpaAycaM; anaanx, ocxaromnnca yroA AEA 6yAex 
pasen 103;34 xaxnM xe rpaAycaM^'*, aan xe 51;47 
rpaAycy, xaxnx b aexwpex npaMWX yrAax coAepxnxca 
360. HMenno na xaxoe ancAo rpaaycos nAanexa 
npeAinecTBOsaAa anorex) bo speMS nepsoro npoxnsoc- 
xoanna. 

[G.2 ] BoabMOM onaxb xaxoii xe aepxex aas sxoporo 
npoxnBOCxoanna [pnc. 11.18]. Tax xax 6biAO Aoxaaano, 
axo yroA BZA pasHaexca 18;38 rpaAycaM, xaxnx b 
aexwpex npaMwx yrAax coAepxnxca 360 (ecAn xe 360 
saaxb aa Asa npsMwx yrAa, xo on n BepxnxaAbHwii c 
nnM yroA AZH OyAyr coAepxaxb no 37; 16 rpaAycos), 
xo Ayra na AH — 37:16 rpaAycaM, xaxnx b xpyre 
OXOAO npsMoyroAbHoro xpeyroAbnnxa AZH nMeexca 360, a Ayra na ZH — 
neAOCxaiouinM ao noAyoxpyxnocxn 142;44 rpaAycaM. M, CACAosaxeAbno, na 
npsMwx noA nnwn AH pasna 38;20 aacxaM, xaxnx b mnoxenyae AZ nMeexca 
120, a ZH — 113;43 xaxnM xe aacxaM; noaxoMy ecAn npaMaa AZ pasna 

3;25, a paAnyc AB axcAenxpa — 60,. xo b AH xaxnx aacxen 6yAex 1;5, a s 
ZH — 3; 14. HocxoAbxy xsaApax na AH, oxnaxwn ox xsaApaxa na AB, Aaex 
XBAApax na BH, xo BH noAyanxca pasnon 59;59 xaxnM xe aacxaM. HoaoOho 
axoMy, ecAn ZH pasna H©, a E© baboc 6oAbuie AH, xo Bca B© noAyanxca 
paBHOti 63; 13 aacxaM, xaxnx b E© coAepxnxca 2; 10, n noaxoMy mnoxenyaa 
EB [npsMoyroAbHoro xpeyronbnnxa BE©] 6yAex pasna 63; 15 xaxHM xe aacxaM. 
EcAn mnoxenyaa EB pasna 120, xo b ©E 6yAex 4;7 xaxnx xe aacxn, a Ayra 
naA neii coaepxnx 3;56 rpaAyca, xaxnx b xpyre oxoao npaMoyroAbHoro 
xpeyroAbnnxa BE© nMeexca 360; noaxoMy yroA EBZ pasen 3;56 rpaAycaM, 
xaxnx B AByx npaMwx yrAax coAcpxnxca 360. Ho npeAnoAOxennio yroA 
BZA pasnaAca 37; 16 xaxnM xe rpaAycaM; anaanx, ocxaiomnnca yroA BEA 
Oyaex pasen 33; 20 xaxnM xe rpaAycaM, HAn xe 16; 40 rpaAycaM, xaxnx 360 
coAepxnxca b aexwpex npaMwx yrAax, CAeAOBaxeAbno, so sxopoM npoxnsoc- 
xoanHH nAanexa naOAiOAaAacb oxcxaiomen ox anorea [npn cyxoanoM spanieHnn 
neOecHOM c4)epw] na 16;40 rpaaycoB. Ho 6 wao noxasano, axo s nepsoM 
npoxHBOCxoaHHH nAanexa npeAuiecxBOBaAa anoreio na 51;47 rpaAyc; noaxoMy 
BHAHMoe paccxoanne ox nepsoro npoxnBOCxoanna ao sxoporo noAyaaexca pasHWM 



M 

Pmc. 11.18 
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ycraHOBJieHHHM 68;27 rpaaycaM, hto corjiacyerca c Ha6jiioaeHHUM [paccroa- 

HHCM 

[G.3] flajiee BoabMCM Hcprex flJia xperbero npoxHBOcxoaHHa [pac. 11.19]. 
Tax Kax yroji FZA paaea, xax npxaaaHO, 56;30 rpaaycaM, xaxHX b Hexupex 
npaMux yrjiax coaepxcHxca 360, xo, eaiH npimaxb 360 aa flaa npaMHx yrjia, 
3 XOX yroJi h BepxHxajibHHii c hhm yroji AZH 6yayx paBHu xa^uH 113;0 
rpaaycaM, ayra na AH 6yflex paBHa 113 rpaaycaM, xaxHX xpyr oxojio 

■"i npaMoyrojibHoro xpeyroJibHHxa AZH coflcpxcHx 360, a ayra na ZH — 
HcaocxaiomHM ao nojiyoxpyxcHOCXH 67 rpaaycaM. H, caeaoBaxeabHO, h 3 
cxarHBaiomHX hx npaMux AH paana 100;4 rpaaycaM, xaxHX a mnoxenyae 
AZ coaepxcHxca 120, a ZH — 66; 14 xaxHM xe nacxaM; noaxoMy ccjih npaMaa 
AZ paana 3;25, a paanyc AF axcuenxpa — 60, xo b AH xaxHX Hacxeii 6yaex 
2;51, a b ZH — 1;53. flajiee, xax xax xaaapax na AH, oxhbxhh ox xaaapaxa 
na AF, aaex xaaapax aa FH, xo mh nojiyMHM FH paanoH 59;56 xaxHM xe 
HacxaM. noao6HO axoMy, ccjih ZH paana H©, a 
E0 aaBoe 6ojibme AH, xo Bca F© nojiynaxca 
paBHOH 61,‘49 HacxH, xaxnx b E© coaepxHXca 
5;42; acaeacxBHC axoro mnoxenyaa EF [npaMO- 
yroabHoro xpeyroabHHxa FE©] 6yaex paana 62;5 
xaxHM xe qacxaM. Sna^nx, ecan mnoxenysa 
FE paana 120, xo a E© xaxnx nacxeii 6yaex 
ll;l’^, a ayra na neii paana 10;32 rpaaycaM, 
xaxnx xpyr oxoao npaMoyroabnoro xpeyroabnnxa 
FE© coaepxHx 360; noaxoMy n yroa EF© paaen 
10;32 rpaaycaM, xaxnx 360 cocxaaaaiox aBa 

412 npsMHX yraa. Ho npeanoaoxennio xaxnx rpaay- 
coB a yrae FZA nMcexca 113; caeaoaaxeabno, 
ocxaiomniica yroa FEA 6yaex paaen 102;28 xaxnM 
xe rpaaycaM, nan 51; 14 rpaaycy, xaxnx 360 
6yaex a nexwpex npaMux yraax. HMenno na 
xaxoe nncao rpaaycoa naanexa xasaaacb a 
xpexbeM npoxnaocTosnnn [npn cyxonnoM apa- 
mennn] oxcxaiomen ox anores. Ho Ouao noxa- 
aano, nxo ao axopoM npoxnaocxoannn ona 
oxcxaaaaa ox xoro xe anores na 16;40 rpaaycoa. 

TaxnM oOpaaoM, noaynaexcs, nxo ananMoe pac- 
cxoanne ox axoporo npoxnaocxoanns ao xpexbero 
paBnaexca 34;34 rpaaycaM, nxo xaxxe coraacy- 
exca c noaynennHM na naOaroaenna^^. 

OxcKJaa acno, nxo ecan a xpexaeM npoxnao- 
cxoannn naanexa naxoanaaca na 14; 14 rpaaycax 
Koaepora n, xax Owao noxaaano, oxcxaaaaa ox anorea na 51; 14 rpaayc, xo 
anoreii ee axcuenxpnnecxoro xpyra naxoanaca na 23 rpaaycax Cxopnnona, a 
nepnren — a aHBMexpaabno npoxnaonoaoxnon xonxe, na 23 rpaaycax Teabu,a. 

[H] Ecan oxoao uenxpa F [pnc. 11.20] onnmeM annunKa H©, xo cpeanee 
nepeMemenne annimxaa no aoaroxe ox anorea axcuenxpa noaynnM paBnuM 

413 56;30 rpaaycaM, a ayry ©K annunxaa — 5; 16 rpaaycaM, xax xax 6biao 
aoxaaano, nxo yroa EFZ paanaexca 10;32 xaxnM rpaaycaM^*, xaxnx b aayx 
npaMbix yraax coaepacnxca 360. TaxnM oOpaaoM, ocxaiomaaca nacxb (ayra H© 
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anHUHiuia or anorea luiaHerhi) 6yfleT coz^epxaTb 174;44 rpaayca. SnaaKT, bo 
speMa Tpexbero npoTHBOcroaHHa, x.e. b 20 rofly AapHana, b nowenb 24-ro 
aHCJia eninexcKoro Mecaua Mecope^^, naanexa Caxypn b cbohx cpcflHHx 
ABHxceHHax oxcxoajia no flonroxe na 56;30 rpaaycoB ox anorea axcuenxpa, x.e. 
HaxoflHjiacb na 19;30 rpaaycax Koaepora, HMca anoMaanio ox anorea annipiiuia 
pasHOH 174;44 rpaaycaM. 3xo n npe;inojiarajiocb ycxanoBHXb. 

6. OnpeAejieHHe BejimiHHbi anHUHKjia Caxypna*® au 

fljia onpesejieHHa Bejinnanbi annuniuia mh ssajin HaOmoaenne, xoxopoe mh 
npoH3BejiH BO 2 rofly AnxoHHHa, b homb c 6-ro na 7-e nncjio eranexcKoro 
Mecaua Mexnp, aa 4 pasHOueHCXBeHHbix naca so nonyHonn, h6o, no 
HaOmoucHnaM c acxponaOnen, b MepuanaHe cxoaji noc.aeuHiiH rpauyc OBHa, a 
cpeanee nonoxcenne Connua 6 hjio na 28;41 rpaaycax Cxpejibua. Torga njianexa 
Caxypn npn cpasneHnn ee noJioaccHna c caMoii 6jiecxame6 na rnaa naOniOflajiacb 
HaxouameHca na 9i/i5 rpauycax Bouojiea h oxcxaBaaa [npn cyxonnoM spameHnn] 
ox uenxpa JlyHH npndnnaHxejibHO na 1/2 rpaayca, xax xax na cxo.nbKo ona 
oxcxoajia ox cesepHoro pora*^ Ho b xox nac Jlyua b cpeuneM aBnxeHHH 
naxoAHjiacb na 8;55 rpaaycax Boaojiea, HMca anoMajiHio b 174; 15 rpauyca ox 
anorea annuniuia; Bcaeflcxane axoro ncxHHHoe ee noTOxcenne ao.axHo Obmo 
6iaxb na 9;40 rpaaycax Boflojiea, naOjiiouaeMoe *e b AjiexcaiwpHH — ua 8;34 
rpauycax*^. FIoaxoMy njianexa Caxypn, oxcraBaamaa [npn cyxonnoM BpauteHnn] 
ox ee uenxpa npnOjinanxejibno na 1/2 rpaayca, uo.nacna 6u.aa naxognxbca na 
91 /i 5 rpauycax Boaojiea; ona oxcxoara na 76;4 rpaaycoB ox anorea axcuenxpa, 
Koxophili HMe;i xo xce nojioxcenne [mxo h b xpexbeM npoxuBOCxoannu ], nocxojibxy 
aa xaKoli KopoxKnii npoMexyxox apeMenn anoreH ne nepeuannyjica na 
CKojibKo-nnOyflb aaMexnyio aejinanny. Tax xax ox xpexbero npoxnao- 

cxoanna*^ uo axoro naOjnouenna npoiiijio 2 ernnexcxnx roga, 167 uneit n 8 
aacoB, a aa axo apeMa Caxypn nepcMema- 
exca no [cpeanefi] aouroxe na 30; 3 
rpaaycoB n no anoMajinn na 134;24 
rpaayca, xo ecjin mh npnOaanM ace axo x 
naaajibnHM Be.aHaHnaM, ycxanoanennHM 
fljia xpexbero npoxnaocxoanna, b momchx 
ynoManyxoro naOniouenna mh nonyanM 
fljia [cpeunen] uojiroxH 86;33 rpauycoB ox 
anorea axcuenxpa, a no anoMaann — 
309;8 rpauycoB ox anorea annunxjia®^. 

ycxanoBHB axo, BoabMOM cnosa nepxex 
[pnc. 11.21] ana xaxoro onpeaenenna®^, 
na xoxopoM nonoxenne annunxaa 6hjio 
6h b nanpaajiennn nocaeaoBaxejibnocxn 
anaxoB ox anorea axcuenxpa, a nojioxenne 
njianexH — b aacxn, npeamecxByKJmen 
anoreio annunxaa, b cooxbcxcxbhh c bh- 
menpHBeaennHMH nx nepeMduennaMH. Tenepb, xax xax yroji AZB aan 
AZM, no npeanonoxenHKJ, paaen 86;33 rpaaycaM, 360 xoxopnx cocxasnaKJx 4i6 
nexHpe npaMHX yrjia, nan 173;6 ipaaycaM, 360 xoxopnx cocxasaarox asa 

npaMHX yraa, xo ayra na AM paanaexca 173;6 rpaaycaM, xaxnx b xpyre 
oxoao npaMoyroabHoro xpeyroabnnxa AZM coaepxnxca 360, a ayra ZM — 
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HCAOCTaiomHM AO noAyoKpy*HOCTH 6;54 rpaAycaM. H, CACAOBaxeAbHo, h 3 
HaxoAHiAHxca noA hhmh npsiMbix AM 6yAeT pasHa 119;47 nacrsiM, xaxHX b 
ranoTCHyae AZ HMcercsi 120, a MZ — 7; 13 TaxHM xce qacrsiM; noaroMy ccah 
paccTosiHHe AZ MCxcAy ueHxpaMH paBHsiexc» 3;25, a paAHyc AB axcueHxpa — 
60, xo xaxHX Macxeii b AM 6yAex npHOjiHSuxeAbHo 3;25, a b ZM — 0;12. 
Tax Kax xBaApax na AM, oxHsixbiH ox xBaApaxa Ha AB, Aaex xBaApax Ha 
BM, xo Mbi HOAyHHM BM paBHoif 59;54 xaxHM xce nacxsiM. Tohho xax xe, 
nocxoAbxy ZM paBHa MA, a EA b 2 paaa 6oAbme AM, mh noAynHM bck) 
BA paBHOH 60;6 yacxsiM, xaxHx b EA coAepxHxca 6;50; bcacacxbhc axoro 
ranoxenyaa [npsiMoyroAbHoro xpeyroAbHHxa BEA] noAynHXCa paBHoii 60;29 
xaxHM xe HacxflM. Ecah ranoxenyaa EB paBHa 120, xo b EA xaxHX Hacxeik 
6yAex 13;33, h Ayra na neii paana 12;58 rpaAycaM, xaxHx b xpyre oxoao 
npflMoyroAbHoro xpeyroAbHHxa BEA coAepxHxca 360; xaxHM o6paaoM, yroA 
EBZ paBCH 12;58 rpaAycaM, xaxHx b AByx npaMUX yrAax coAcpxHxca 360. 
rio npeAnoAoxcHHK) yroA AZB paBHaexca 173;6 xaxMM rpaAycaM, h, 
CACAOBaxcAbHO, ocxaioiAHHca yroji AEB^ 6yAex paaen 160;8 xaxHM xe rpaAycaM. 
Ho yroA AEK, abioiahh bhahmoo paccxoHHHC luianexM ox anorea, npcAnoAaraAca 
paBHUM 76;4 rpaAycaM, xaxHX b nexupex npaMUx yrAax coAcpxHxca 360, hah 
152;8 rpaAycaM, xaxHx 360 6yAex b AByx npaMUx yrAax; cACAOBaxeAbHo, 
ocxaHJiAHiica yroA KEB mm noAyaHM paanuM 8;0 xaxHM xe rpaAycaM*^; 
noaxoMy Ayra na BN paana 8 rpaAycaM, xaxHx xpyr oxoao npaMoyroAbnoro 
xpeyroAbHHxa BEN coAepxHx 360, a npaMaa BN — 8; 22 qacxaM, xaxHx b 
ranoxenyae EB [npaMoyroAbnoro xpeyroAbHHxa BEN ] 6yAex 120. H ecAH npaMaa 
EB paBHa 60;29, a paAHyc axcuenxpa — 60, xo b BN xaxHx HacTeii OyACx 4;13. 

ZlaAee, xax xax nAanexa oxcxoaAa na 309;8 rpaAycoB ox anorea H annuHKAa, 
xo ocxaioipaaca Ayra HK annuHXAa paaaa 50;52 rpaAycaM**; anaanx, ynwi 
HBK paacH 50;52 rpaAycaM, xaxHx b aexMpex npaMMx yrAax coAepxHXCa 360, 
HAH 101 ;44 rpaAycy, xaxHx 360 HMcexca b AByx npaMMx yrAax. Ho yroA 
EBZ HAH HB0 xaxHx rpaAycoa coAcpxHx 12;58; CACAOBaxeAbHo, ocxaioiAHiica 
yroA 0BK 6yAex paaen 88;46 xaxHM xe rpaAycaM, xaxHx b yrAe KEB, corAacHo 
HOxaaaHHOMy, Omao 8; ocxaioiAHiica yroA BKN noAyaHxca paanMM 80;46 xaxHM 
xe rpaAycaM*^; noaxoMy Ayra na BN paana 80;46 rpaAycaM, xaxHx xpyr oxoao 
npHMOyroAbHoro xpeyroAbHHxa BKN coAepxHx 360; npaMaa xe BN — 77;45 
aacxaM, xaxHx b mnoxenyae BK HMeexca 120. H, CAeAoaaxeAbHO, eCAH BN 
paana, xax Aoxaaano, 4; 13 aacxaM, a paAHyc axcuenxpa — 60, xo b paAHyce 
BK anHUHXAa mm 6yAeM hmoxb npnOAHaHxeAbHo 61/2 xaxHx aacxen. Y nac 
noAyHHAocb, Hxo anoreii Caxypna npHOAnanxeAbHO b nanaAe uapcxBoaaHHa 
Ahxohhhb naxoAHAca na 23 rpaAycax CxopnHona, h ecAH paAHyc axcuenxpa, 
Hecymero oohixhxa, npHHaxb aa 60, xo paccxoanne MexAy uenxpaMH aoAHaxa 
H axcuenxpa, nponaBOAaiAero paBHOMepnoe ABHxeHHe, noAyaHAOCb paanMM 
6;50, a paAHyc annixHXAa — coAepxan^HM 6;30 xaxHx xe nacxeik. 3xo h 
npeAnoAaraAOCb hahxh. 

7. 06 HcnpaBAeHHH nepHOAHMecxnx ABHxeHHH Caxypna 

Tax xax naM ocxaexca onpeACAHXb nonpanxy nepnoAHnecxHx ABHxeHHH, 
xo ftxa 3XOH ucAH MM BaHAH eu^e OAHO Ha AocxoaepHO aanncanHMx apcbhhx 
HaOAiOAeHHH, B xoxopoM ycxaHaBAHBaerca, axo a 82 roAy, no xaneHAapio 
xaAAcea, aeaepoM 5-ro ancAa Mecaua KcanxHxa nAanexa Caxypn naxoAHAacb 
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Ha 2 najibua HHxe K)*Horo luiena flesH. CooTBCTCTByiomee BpeMa 6huio b 519 
way nocjie Ha6oHaccapa, BCnepoM 14-ro HHCJia eraneTCKoro Mccaua Th6h, 
Korga, xax mh HanuiH, cpeflHce nono^KCHHe CojiHUa 6ujio Ha 6; 10 rpaaycax 
Ph6^. HenoflBHXCHaa *e aaesaa na ioxchom njiene flcBH bo BpCMH Hamero 
HaOjuoflCHHH HaxoAHjiacb Ha 131/6 rpaflycax flCBW. IlocKO^ibKy 366 npoMCxcy- 
TOHHbix Jier npH^BHjiH npHMepHO 33^3 rpaayca k ABHXcenHio nenoABHXCHbix 
3Be3fl, TO BO BpcMH ynoMHHyxoro HadniOAeHHB ee aojirora, ohobhaho, paBHSuiacb 
91/2 rpaaycaM JI,eBH^\ na Koropbix naxoAnnacb Taxxce njianera Caxypn, xax 
Kax oHa 6ujia na 2 najibua loxcnee 3toh 3Be3AU. Tohho xax xce, nocKOJibKy 
Mbi noKaaajiH, hxo npH Hac anoreii CaxypHa 
6 mji Ha 23 rpaflycax CxopoHOHa^^, bo bpoms 
ynoMBHyxoro HaOLnioACHMs oh Ao^acen Obui 
HaxoAHxbCfl Ha 191/3 rpaflycax CxopoHOHa; 
BOieflCXBHC 3X0X0 HOJiyHaCTCH, HXO B yno- 
MBHyxoe BpcMfl BH^HMoe HojioxceHHe n;ia- 
Hexbi OTTCTOfluio OX anoxes na 290; 10 
xpaflycoB no ao^naxy, cpeanee *e nojio- 
xccHHe CojiHua oxcxosuio ox xoxo xce anoxes 
Ha 106;50 xpaAycoB^^. 

VcxaHOBHB 3X0, BoabMCM oHHxb Hcpre* 
[pHC. 11.22] aas cooTBexcTByiomexo Aoxa- 
aaxeJibCxBa^^, na xoxopoM nonoacenHe soh- 
UHXAa npefliuecxBOBajio anoxeio sxcueHxpa, 
a noinoxeHHe Cojinua [b A] npefliuecxBO- 
Ba;io exo nepHxeio, h ox uenxpa annuHXAa 
AO nAaHexbi npoBCACM npBMyx) [60], 
napaAAe.abHyK> ahhhh [EA, HanpaB.neHHoH x CojiHuy]. Tenepb, xax xax Caxypn 
BO BpeMs Ha6.nK)AeHHH npeAuiecxBOBaa anoxeio Ha HOAOCxaiouiHe ao noanoii 
oxpyxHocxH 69;50 xpaAycoB, xo naxoAxiAHHCH npH uenxpe aoAHaxa yxoa 
[AE0] paBHSuiCH 69;50 xpaAycaM, xaxHx nexupe npHMux yxAa coAepxax 360, 
hjih 139;40 xpaAycaM, xaxnx 360 coAepxcHxcx b Asyx npxMbix yxaax. Taxxe 
npeAnojiaxaexCH, nxo yxoa AEA — paccxoxHHe Conniia [ox anoxex] — paBCH 
106;50 xpaAycaM, xaxHx b Heiupex npxMux yx.nax coAepacHxcx 360, mm 213;40, 
xaxHx 360 6yAex b AByx npHMux yx.nax. SnaMHx, BCCb yixwi 0EA, x.e. B0E, 
BOiCACXBHe napajuie.abHocxH 60 h EA paBeH 353;20 xpaAycaM, xaxHx ABa 
npBMfaix yx.na coAepxax 360; ocxaioiuHiicsi *e yxoa 60N paaCH 6;40 tbxhm 
*e XpaAycaM; raxHM oOpaaoM, Ayxa na 6N paana 6;40 xpaAycaM, xaxHx xpyx 
oxojio npHMoyxo.nbHoxo xpeyxoinbHHxa 60N coACpacHx 360, npsMas *e BN — 
6;58 nacxHM, xaxHx b xHooxenyae 60 hmccxch 120. CneA6BaTe.xbHo, ccjih 
paAHyc 60 3nHAHX.aa paaen 6;30, xo BN OyACx paana 0;23 xaxHx *e naCTeik. 
IIoaoOho 3TOMy, ecJiH yxoji AE0 HMeex 139;40 xpaAycoa, xaxHx b AByx npsMux 
yx.nax coAepxcHxcH 360, a yxoji EAM — 40;20 xaxHx *e xpaAycoa, to Ayxa 
Ha AM paBHseTCs 139;40 xpaAycaM, xaxHx xpyx oxojio npaMoyxoabHoxo 
TpeyxojibHHxa AEM coAep*Hx 360, caMa *e npaMax AM paBHa 112;39 nacxHM, 
xaxHx B ranoxcHyae AE HMcexcH 120. H eaiH npHMasi EA MCXAy ueHxpaMH 
paana 3;25, a paAHyc AB oxcueHxpa — 60, xo xaxHx naCTeik b npsMoik AM, 
T.e. B SN, OyACT 3; 12, h bo aceik BNS — 3;35 nacxH, xaxHx b ranoxenyae 
AB [npHMoyxoabHOXO Tpeyxo.nbHHxa BAS] coAepxcHTCa 60. Ec.aH npHMaH AB 
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paBHa 120, TO BS Oyaer HMCTb 7; 10 xaKHx MacTcik, a ayra Ha hch — 6;52 
rpaaycoB, KaKHx xpyr oxoao npaMoyrtwibHoro TpeyroabHHxa BAS coaepxcHx 
360; noaxoMy yroa BAS paBCH 6;52 rpaaycaM, xaxnx b aoyx npHMUx yraax 
coaepxcHTCH 360; ocxaioiaMHcsi yroa BAM paBCH 173;8 rpaaycaM. Becb yroa 
BAE paBCH 213;28, a ocxammHHCii yroa BAA — 146;32 xaxHM ace rpaaycaM; 
BcaeacxBHC axoro ayra na ZK paana 146;32 rpaaycaM, xaxHx b xpyre OKoao 
npHMoyroabHoro xpeyroabHHxa A2X 6yaex 360, a ayra na AK — HcaocxaioiioiM 
ao noayoKpyacHocTH 33;28 rpaaycaM. TaxHM oOpaaoM, h 3 HaxoaHipHXCH noa 

423 hhmh npHMbix ZK 6yaex paana 114;55 HacxHM, xaxHx a rnnoxcHyae AZ 
coaepxcHxcH 120, a AK — 34;33 xaxHM *e qacxHM. Snaunx, ecaH npHMaH 
AZ Meacay ucHxpaMH paana 3;25, a paawyc AB axcueHxpa — 60, xo a ZK 
xaxHx Hacxeii 6yaex 3; 17, b AK — 0;59, a ocxaxoK KB paaen 59; 1 HacxHM, 
xaxHX a 7K hmccxch 3; 17; acaeacxBHe axoro ranoxcHyaa ZB [npaMoyroabHoro 
xpeyroabHHKa BZK] 6yaex paana 59;6 xaxHM xce nacxHM; noaxoMy ecaH 
ranoxenyaa ZB paana 120, xo a ZK xaxnx Macxeii 6yaex 6;40, a ayra na neik 
coaepxHx 6;22 rpaaycoa, xaxnx xpyr oxoao npaMoyroabHoro xpeyroabnnxa 
BZK HMcex 360; caeaoaaxeabHo, yroa ZBK paaen 6;22 nacxHM, xaxnx a asyx 
npsiMbix yraax 360. Ho yroa AAB xaxnx nacxen hmccx 146;32; noaxoMy aecb 
yroa AZB, cooxaexcxayioiaHH cpeancMy nepeMemennio no aoaroxe, noaynnxcn 
paanbiM 152;54 xaxHM ace rpaaycaM, nan 76;27 rpaaycaM, xaxnx a nexwpex 
npHMHx yraax coaepacnxcH 360’^. 

Hxax, bo apcMfl paccMaxpnaaeMoro naOafoaennn naanexa Caxypn a cpeaHCM 
aanacennH no aoaroxe oxcxoaaa na 283;33 rpaayca ox anoren, x.e. naxoanaacb 
na 2;53 rpaaycax fleau^*. Tax xax cpeanee aBnacenne Coanua npeanoaaraexcn 

424 paanuM 106;50 rpaaycaM, xo ecan mu npnOaanM x hhm 360 rpaaycoa oanoro 
o6opoxa H na noaynennux 466;50 oxnnMeM 283;33 rpaayca aoaroxu, aJiH Toro 
ace apeMCHH 6yaeM HMexb 183; 17 rpaayca anoMaann ox anoren annunxaa^^. 

Hocxoabxy ao apcMn yxaaannoro naOaioaennsi, xoxopoe Ouao a 519 roay 
nocae HaOonaccapa, 14-ro Th6h, aenepoM, Caxypn, xax noxaaano, oxcxoaa na 
183; 17 rpaayca [no anoMaann] ox anoren annunxaa, a ao apcMH xpexbero 
npoTHBOcxoHHHfl, xoxopoc 6biao a 883 roay nocae HaOonaccapa, 24-ro Mecope, 
B noaaenb, on oxcxoaa na 174;44 rpaayca, cxanoanxca acno, nxo aa apcMa, 
nponieaniee Mcacay 3 xhmh naOaioaennaMH, coaepacamee 364 emnexcxnx roaa 
H 2191 / 21/4 aneii, naanexa Caxypn nepcaannyaacb, aa aunexoM 351 noanoro 
oOopoxa, na 351 ;27 rpaayc anoMaann; npHOananxeabno xaxoe ace npnpan^eHHe 
rpaaycoB noaynaexca n npn noMomn aunncaennux hbmh [xaOani;] cpeanHx 
aBHaccHHH. Ha ocHoaaHHH acero axoro onpeaeanexca cpeanee aneanoe aBHaccHHc 

425 [no anoMaann], ecan nncao rpaaycoa, noaynaionieeca noaxe caoaccHHH nncaa 
noaHUx oOopoToa n npHpantennn, paaaeanxb na nncao aHeii b 3xom 

98 

npoMcacyxxe . 


8. 06 anoxe nepnoannecxHX aanacennH Caxypna 

Tax xax ox noayann 1-ro nncaa Mccaua Tox nepeoro roaa HaOonaccapa 
ao yxaaannoro apcBnero nnOatoaenna npomao 518 emnexcxHx aex h 1331/4 
ana, H aa 3xo BpcMs nponaomao npapamenne aoaroxu na 216;10 rpaaycoB^^ 
H aHOMaaHH na 149; 15 rpaaycoa, xo, oxnaa nx ox [cooxaexcxByionoix ] 
noaoaccHHH, ycxanoBacHHUx a 3tom HaOaioaennn, noaynnM onaxb, nxo aaa 
yxaaaHHOH anoxH naanexa Caxypn a cpeancM aBnaceHHH no aoaroxe Haxoanaacb 
na 26;43 rpaaycax Koaepora, a oxcnnxuaaeMaa ox anorea anHUHxaa aHOMaana 
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paBHH;iacb 34;2 rpaaycaM; c noMombio raKHx *e BbiMHcacHHii naxoAHM, hto 
anoreii ero axcueHTpHnecKoro xpyra HaxoaHjica Ha 14; 10 rpaaycax 
CxopoHOHa'®®. 3to h npenaaraaocb HaiiTH. 

9. O TOM, xaxMM o6pa30M no nepnojlHHecKHM ABHxeHHSM 
reOMCTpHyecKH onpeaeJiaiOTca HcxHHHbie nojioxeHHS 

06paTHo'°', eaiH Oyflyx Aanbi ayra nepnoAHHecKHx [aBHXCCHHH] na 
SKCueHxpe, no KOxopoMy onpea&naexca cpeflHce ;^BHXceHHe, h na anHUHXJie, xo 
npH noMOipH reoMCxpHHecKHx nocxpocHHH jienco HanxH bhahmuc nojioxccHHH 
CBexun; 3xo BbiacHaexca npn noMOipH xaKoro xce 
[Mepxexca J. 

J^eiicxBHxejibHo, ccjih Ha npocxoM neprexce, 
coAepxcau^eM [xojibKo] axcueHxp h annuHKJi 
[pHC. 11.23], npoBCflCM cocflHHHxenbHhie npaMue 
ZB0 H EBH, xo, HMCH saAaHHbiM cpe^Hee 
;tBHXceHHe no floaroxe, x.e. yrojt AZB, na 
ocHOBaHHH AOxaaaHHoro Bume mu onpeA&nHM no 
oOcHM ranoxeaaM'®^ yMU AEB h EBZ (paBHuii 
HB0), a xaxxe oxHomcHHC npaMon EB k 
paflHycy anHUHXjia. IIpeflnanoxcHM, nanpHuep, 
Mxo nnanexa naxoAHxca b xohkc K annuHKJia. 
npoBCAH coeflHHHxejibHue npHMue EK h BK h 
HMC fl AaHHOH ayry 0K, mu hc SyacM, xax npH 
oOpaxHOM xoflc flOKaaaxejibcxBa, onycxaxb nep- 
nenaHKyaap h 3 peHxpa B anHionuia na EK, ho onycxHM ero h3 xomkh K 
naanexH na npaMyio EB; nycxb 3xo 6yaex nepnenaHKKyaap KA. Toraa Syaer 
aaaaHHUM bccb yroa HBK, a BcaeacxBHC axoro h oxHomenHa npauux KA h 
AB K BK, a xaK*e, oaeBnano, k EB. B cooxBexcxBHH c 3xhm Syaer HaaecxHUM 
H oxHouiCHHC Bceft npBMOH EBA K AK; noaxoMy no aaaannouy yray AEK y 
Hac onpeaejiHTca yro;i AEK, a^iouiHH BHanMoe paccxoanHC nnanexu ox anorea. 

10. IIocxpoeHHe xa6jiMu aHOMajiHH 

Hxo6u He BUHHCaaxb nocxoanno BHaHMue noaoxenna oxaHex reo- 
MexpHHecKH, xoxa axox cnoco6 aaaaexca eaHHCxaennuM a^ia xoanoro penienHa 
nocxaBjieHHoii aaaaan'®^, ho 6oaee xpyanuM c xohkh apenna [acxpoHOMHaecKHX ] 
HcaieaoBaHHH, mu aJi« KaxcaoH h 3 naxH njianex cocxaBHUH no xaOaHpe, Koxopue 
aojixcHU 6uxb npocxuMH B Hcno;ib30BaHHH H oanoBpeMOHHo B03M0XCH0 Oojiee 
xoMHUMH. Kaxcaaa xaxaa Ta6mna coaepxcHx coBoxynHocxb oxa&xbHUx aHaaeHHH 
anoMajiHH, npn homou^h xoxopux no aaaannuM cpeannu paccxoannaM ox 
cooxBexcxBywmHx anoreeB moxcho Kaxcaua paa aenco BUHHCxaxb BHaHMue 
nojioxceHHa njianex. 

Kaxcaaa h 3 axHx xaOanu nocxpoena paan cHMMexpHH b 45 cxpoK h 8 
cxojiOaoB. XlBa nepBux cxoaOpa coaepxcax HHuioBue anaaenHa cpeaHHx 
aBHxceHHH, Kax aJia CoxHaa h Jlynu'®^; b nepBOM cxoxOpe CBepxy bhh3 
noMeu^eHU 180 rpaaycoB, oxcHHxuBaeMue ox anorea, a bo BxopoM CHHay 
BBepx — ocxajibHue aonoxHaiou^ne ao noxyoxpyxcHocxH 180 rpaaycoB. TaxHM 
oOpaaoM, anaaenHa, cooxBCxcxByiomHe 180 rpaaycau, cxoax b nocxeaneH cxpoxe 
xaxcaoro cxoxOpa; npupau^enHa axHx HHcex b nepBUx 15 cxpoxax CBepxy nayx 
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nepea 6 rpaaycoB, b ocrajibHWx 30 .crpoKax — nepea 3 rpaayca, xax xax 
paaHOCTH aHaneHHH ayr aHOMajiHH y anorecB MCHCe oraHHaiOTCsi apyr or apyra, 
a B6aHaH nepHrecB HaMCHaiOTca 6oaee 6 hctpo. Ha asyx caeaywmHx CToa6aoB 

TpCTHH COaepXCHT JIJISI CTOSimHX B COOTBeTCTByiOmHX CTpOKaX aHaHCHHlk cpCaHHX 

aBHxceHHd no aoaroxe npocxa(J)epeaH, BU'iHcaeHHue aJia 6oabfflero axc- 
uenxpHCHxexa^®^ npn ynpomaiouxeM npeanoaoxcenHH, hxo uenxp anHUHxaa 
aBHXcexcH no aKcuenxpHnecKOMy xpyry, nponaBoaan^eMy paBHOMcpnoe aen- 
xcenne^®*. B nexBcpxoM cxoa6ue cxoax npH6aBaseMbie paanocxH npocxa^JepeaoB, 
noaynaiomHecfl BcaeacxBne xoro, nxo uenxp annunicjia aanxcexca ne no 
ynoManyxoMy xpyry, a no apyroMy'®^. Mexoa, xoxopHM noaynaKJxca na nepxexca 
3XH anaaenHa [npocxa4)epeaoB h hx nonpaBXH], xaxcaoe b oxaejibnocxH hjih 
Bce BMCCxe, aerxo nonaxen na doabmoro ancaa npuBeaennux Bbime 
aoxaaaxejibCXB^®*, 3aecb, nocxoabKy cHCxeMaxHanocxb Haaoxcenna xpedoBaaa 
caeaaxb naraaanbiMH xapaxxepHhie ocodennocxH aoaHaxaabnon anoMaann, mh 
aaan ee b aayx cxoaduax, xoxa npn ncnoabaoBannH 6bia 6 m Bnoane aocxaxoanMM 
oaHH cxoadeu ana npocxa(t)epeaa, noayaaion^eroca ox caoxcenna hx o6ohx^®^. 

KaxcaMH Ha xpex caeaywmnx cxoaduoB coaepxcHx npocxa(J)epeaM anHUHxaa, 
KOxopMe onaxb depyxca npn ynpon^aion^eM aonyn^CHHH, axo anoreii nan nepHreii 
annuHKaa ycMaxpHBamxca no aHHHH ox nadaioaaxeaa [ao ucHxpa anHUHxaa]*^®; 
cnocod HX onpeaeacHHa xopouio noHaxen na BunienaaoxceHHMx aoKaaaxeabCXB. 
CpeaHHfi Ha axHx xpex cxoaduoB (mecxoft, ecan canxaxb ox naaaaa) coaepxcHx 
npocxa^iepesM, BMancaaeMMe no oxHomeHHaM [paanyca anHuHxaa k paccxoannio 
ao ueHxpa annuHKaa] b cpeannx pacCToannax; naxMii coaepxcHx naSMxxH 
npocxa(i)epeaoB, noayaaiomneca b uandoabmeM paccxoaHHH [anHUHxaa] cpaB- 
HHxeabHo c BeanaHHaMH aJia xex *e caMux apryiaeHxoB na cpeaneM, a ceabMoii 
CToadeu — nadMxxn npocxa(i)epeaoB b HaHMeubmeM paccxoaHHH cpaBHHxeabHo 
CO cpeaHHM. fleiicxBHxeabHo, mm noKaaaaH, axo paanyc anHUHxaa 6yaex (b 
aaabHeHraeM 6yaeM Haannaxb c caMMx bmcoihx naanex): y Caxypna — 6;30, 
y lOnHxepa — 11;30, y Mapca — 39;30, y BeHepM — 43; 10, y Mepxypna — 
22;30 xaKHe aacxH, KOxopMx aaa Bcex naanex HMeexca 60 b cpeaneM paccxoaHHH, 
noa KOxopMM MM noHHMaeM paccxoanne, naMepacMoe no paanycy axcueHxpa, 
necymero annuHKa^**. Handoabmee paccxoanne [uenxpa anHUHxaa], Baaxoe 
oxHOCHxeabHo uenxpa aoaHaxa, dyaex**^: aaa Caxypna — 63;25, aaa 

lOnHxepa — 62;45, aaa Mapca — 66, aaa BenepM — 61; 15, aaa Mepxypna — 
69. AnaaorHHHMM odpaaoM, naHMenbniee paccxoanne dyaex*^^: aaa Caxypna — 
56;35, aaa KDnnxepa — 57; 15, aaa Mapca — 54; aaa BenepM — 58;45, aaa 
Mepxypna — 55;34. IIocaeaHHH, BOCbMOH cxoadeu nocxanaen naMH aaa xoro, 
hxo6m onpeaeaaxb nponopuHonaabnMe nacxH ox npHBeaennMX h36mxkob [b 
naxoM H ceabMOM cxoaduax ], noayaaion^Heca, ecan anHUHxa naanexM naxoanxca 
ne B cpeaneM, nandoabnieM nan naHMenbmeM paccxoannax, no b npoMexcy- 
XOHHMX Mexcay hhmh noaoxcennax. BMancaenne xaxoH nonpaBXH npoHSBeaeno 
naMH xoabKo aaa nandoabmHx npocxa(t)epe30B, b KoxopMx aya namero apenna 
xacaexca anHuHxaa, aaa Kaxcaoro npoMexcyxoanoro paccxoanna, xax Kax apodn 
HsdMxKOB, noayaaiomHxca aaa ocxaabnMx ayr anHUHxaoB, nnaeM cymecxBennMM 
ne oxanaaroxca ox xex, KOxopMe cooxBexcxByiox nandoabniHM npocxa4)epe- 
3aM>il 

Jlaa noacnenna cxaaannoro, a xaxxce axodM caeaaxb nonaxHMM Mexoa 
ntwiyaenna 3 xhx cocxaaaaion^Hx cyMMM, B03bMeM npaMyio [pnc. 11.24], 
npoxoaamyio aepea uenxpM aoanaxa h axcuenxpa, npoH3Boaamero paanoMepnoe 
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flBHxeHHe anHUHKJia; nycrb 3 to 6yfleT ABFA. riojioacHM, mto uchtpom soflHaKa 
6yaeT r, a uempoM paBHOMcpHoro flBHXCHHa annuHiuia — B; npoflOJiXHB 432 
npHMyio BE, onHnieM oko;io ueHTpa E annunicji ZH. SaxCM h 3 F npoBcaeM 
KacawipyKJCH ero npaMyio FH, coeAHHHM FE h npoBcaeM nepneHflHKyjiap 
EH. aoKa3aTe.;ibCTBa no;io;KHM, hto uchtp annuHicjia y KasKAOH h3 dhth 
luiaHCT HaxoflHTCH Ha oflHHaKOBOM paccTOflHHH 30 rpaaycoB OT anorea 

SKCUCHTpa**^. HtoOh He CJIUniKOM yaiOKHHTb paCHCTM, ;iOKa3blBa5I OflHO H TO 
*e, yHTCM TO, o HCM Bbime yxe mhoto paa roBopH.aocb OTHOCHTe.abHO MepxypHH 
H ocTaJibHbix njianer. IlpH aagaHHH yrjia ABE Oyser H3BecTHbiM h OTHOmenHe 
npHMOH FE K paflHycy HE anHUHKjia; 3 to OTHomcHHC (BhmHOicHHoe flJia 
Ka^KAoii njiaHCTbi b npcAnojioxceHHH, hto yrojt ABE paBHaerca 
30 rpajiycaM, xaxHx b aerbipex npaMUx yrjtax co^epacHTca 
360) Oyaer cneayiomHM: 

aaa Caxypna — 63; 2 k 6;30, 

fl.na KDnHTepa — 62;26 k 11;30, 

mi5t Mapca — 65;24 k 39;30, 

fljia Benepbi — 61; 6*** k 43;10, 

fljia MepxypHa — 66;35 k 22;30. 

yro.n EFH, cooTBCrcTByiomHft b KaxaoM oiyaae HanSo^tb- 
mcMy npocTa(i)epe3y annuHicna, mm nojiyaHM pasHMM (ecjiH 
HCTHpe npaMMx caHTaTb 3a 360): jvisi Caxypna — 5;55l/2, 
fl.na KDnHTepa — 10;36l/2, a^ia Mapca — 37;9**’, sjta 
BenepM — 44;56l/2, fljia MepxypHa — 19;45. HaH6o;ibniHe 
npocTa4)epe3M b cpegHHx paccToannax b cootbctctbhh c nanHMMH neMHoro 
paHbme OTHOmCHHaMH H ycTaHOB.neHHUM nopaaxOM ajianer {hto6m hc 
noBTopaTbca), no.nyHHM paBHMMH 6;13, 11;3, 41;10, 46;0 h 22;2 rpaaycaM; b 
HaHOoJibniHx paccToaHHax ohh paBHM 5;53, 10;34, 36;45, 44;48 h 19;2 rpaAycaM, 

B HaHMCHbniHx — 6;36, 11;35, 47;1, 47;17 h 23;53. TaxHM oOpaaoM, pa3HHAM 434 
AJia HaHOoJibniHx h cpcAHHx paccroanHH OyAyx 0;20, 0;29, 4;25, 1;12 h 3;0 
rpaAyca, a ajih HaHMCHbniHx — 0;23, 0;32, 5;51, 1;17 h 1;51 rpaAyc***. 

Tax Kax b paccMaxpHBaeMMx paccroannax [xoraa yroA ABE paaen 30] 
npocTa4)epe3M OyAyx MCHboie no.nyaaiomHxca b cpcAHHx paccroannax h 
OT^aaiOTca or hhx na 0;17l/2, 0;26l/2, 4;1, l;3Vi h 2;17 rpaAyca**^, to 
□lecTHAecaTMe ao-^ih hphbcachhmx BMme no.nHUx paanocreii npocrai^epeaoB Aaa 
cpcAHHx H HaH6o.n[biuHx paccToaHHH 6yAyT: ajih Carypna — 52; 30, ajih 
lOnHTcpa — 54;50, a-^h Mapca — 54;34, ajih BenepM — 52;55, AJia 
MepxypHa — 45;40*^®. 3th niecTHAecarMe ao.)ih mm nOMecraan b bocbmmx 
CTO.a6uax xajxAoii Ta6.nHAM b crpoxe, cooTBCTCTByiomeH 30 rpaAycaM ne- 
pHOAHHCcxH HaMCHaioineHca Ao/iroTM. .Zl.na paccroaHHii, HMeioipHx 6o.nbiiiHe <35 
npocTa4)epe3M no cpaBHennio co cpcahhmh paccToannaMH, mm raxxe nepeaejiH 
no.ayHaK)mHeca hx paanocTH b mecTHACcaTNe aojih, ho na 3tot paa no 
OTHOmeHHK) X no.nHMM paanocraM b HaHMCHbniHx paccroannax, a ne b 
HaH6o.nbmHX. HponaBCAa BMaHcaenna raxHM oOpaaoM h ana Apynix no.no;KeHHH 
[anHAHXJia] nepea 6 rpaAycoB cpcahch AtwiroTM*^*, mm nOMecraan no.ayHeHHMe 
niecTHAecaTMe aojih no.aHMx paanocreii b crpoxax cooTBercTByiomHx HHce.a 
[apryMCHTa], h6o, xax mm cxaaaJiH, aojih npHMCnaeMMx paanoCTeii OyAyr 
raxHMH ace H B tom cjiyaae, ecjiH nojioxcHHe luianeTM ne cooTBercTByer 
HaH6ojibnieMy npocracjiepeay anninnuia, ho luianera naxOAHTca b APynix ero 
aacrax*^^. HoJiyaeHHMe raOjiHixM aJW imith luianeT npHBCAeHM HH*e*^^. 
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AnoreM na 14; 10° CKopnMona 
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MepKypHH 

Anorefl na 1;10° fOieiuHeA 


npocxa- PasHocTb 

^pe3 npocxa- 


PasHocTb ripocxa- 

BblMH- ^pe3 


xaeinaa 


anoMajiMH 


Pa3Hocxb UlecxMfle- 
npH6aB- caxbie aojih 
jtaeMna 




[C 4 W] 


[Cgicc)] 


(C6(a)l 


[^ 7 ( 0 )] 


[Cg(SE)] 


■3 i 5 6 


8 


0° 18' 
0 34 
0 51 
1 7 
1 22 
1 37 

1 51 

2 4 
2 15 
2 25 
2 34 
2 41 
2 46 
2 50 
2 52 
2 52 
2 52 
2 51 
2 50 
2 48 
2 46 
2 44 
2 41 
2 37 
2 33 
2 28 
2 23 
2 18 
2 12 
2 6 
2 0 
1 53 
1 46 
1 38 
1 30 
1 22 
1 13 
1 5 
0 56 
0 46 
0 38 
0 28 
0 19 
0 9 
0 0 


-0° r 
-0 2 
-0 4 
-0 5 
-0 5 
-0 4 
-0 4 
-0 3 
-0 1 
-0 0 
+0 2 
+0 4 
+0 6 
+0 7 
+0 9 
+0 10 
+0 10 
+0 11 
+0 10 
+0 10 
+0 10 
+0 9 
+0 9 
+0 9 
+0 8 
+0 7 
+0 7 
+0 6 
+0 6 
+0 5 
+0 4 
+0 4 
+0 3 
+0 3 
+0 2 
+0 2 
+0 2 
+0 1 
+0 1 
+0 1 
+0 0 
+0 0 
+0 0 
+0 0 
+0 0 


0° 10' 
0 20 
0 29 
0 39 
0 49 
0 59 
1 8 
1 18 
1 28 
1 39 
1 49 

1 59 

2 9 
2 19 
2 29 
2 34 
2 39 
2 44 
2 48 
2 53 

2 58 

3 2 
3 4 
3 6 
3 8 
3 9 

-3-10- 

3 12 
3 12 
3 9 
3 6 
3 2 
2 57 
2 51 
2 42 
2 32 
2 21 
2 9 
1 55 
1 38 
1 19 

j_L- 

0 42 
0 21 
0 0 


1-38' 

3 16 

4 53 

6 29 

8 4 

9 36 
11 6 

12 33 

13 58 

15 18 

16 33 

17 43 

18 47 

19 44 

20 33 

20 54 

21 14 
21 29 
21 42 
21 52 

21 59 

22 2 
22 1 
21 56 
21 47 
21 33 
21 15 
20 53 
20 25 
19 50 
19 10 
18 24 
17 32 
16 35 
15 31 

14 20 
13 3 
11 41 
10 13 
8 40 

7 1 
5 19 
3 35 
1 48 
0 0 


0° 5' 
0 11 
0 17 
0 23 
0 28 
0 34 
0 40 
0 45 
0 50 
0 56 
1 4 
1 11 
1 17 
1 23 
1 29 
1 32 
1 35 
1 38 
1 41 
1 44 
1 46 
1 49 
1 52 
1 55 
1 57 

1 59 

2 0 
2 0 
2 1 
2 1 
2 0 
2 0 
1 58 
1 53 
1 47 
1 41 
1 34 
1 26 
1 17 
1 7 
0 56 
0 43 
0 28 
0 14 
0 0 


-59' 20" 
-57 20 
-54 
-50 
-45 40 
-39 40 
-33 0 
-25 40 
-18 0 
-10 20 
- 2 20 
+ 9 14 
+20 0 
+29 44 
+39 28 
+43 31 
+47 34 
+50 0 
+52 26 
+54 52 
+57 18 
+58 23 
+59 28 
+59 44 
+60 0 
+59 44 
+59 23 
+58 39 
+57 50 
+56 46 
+55 41 
+54 3 
+52 26 
+50 48 
+49 11 
+47 34 
+45 57 
+44 36 
+43 15 
+42 26 
+41 37 
+40 48 
+40 0 
+39 44 
+39 28 
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XI. 12. O ebtHUcnemui dojuom numu nnaHem 


12. O BbmHCJieHHH AOJiroT nsTH njiaHCT 

HxaK, ecjia npa noMomH npHBcaeHHHx Ta6jmu mh xothm onpeaenHTb no 
nepnoannecKHM aBHxeHHSM no aojirore n aHOMa.;iHH sn^inMue nonoxenna 
Ka}KAOH H3 3THX njiaHCT, TO cnoco6 BbiMHCJieHHa, aBnaioniniica oahhm h tcm 
xe ana Bcex naxn CBexuui, 6yaex xaxOB. 

IloayaHB H3 Ta6aHa cpeannx asHnceHnn cooxHexcTByromne paccMaxpHsae- 
MOMy BpeMenn cpeanne Bnaaenna aonroxia h anoMaann nocae ox6pacuBaHHa 
noanux o6opoTOB, mh cnaaaaa, 6epa b Kanecxse apryMCHTa nncao rpaaycoB 
OT anorea SKCaeHxpHaecKoro xpyra aaa cooxBexcxByiomero MOMeHxa ao cpeanero 
noaoxenna no aoaroxe, o6paxHMca k xa6aHu;e aHOMaann aaa axon naanexH; 
cooTBexcTByromee axoMy ancay b xpexbCM cToa6ae aHaaenne nonpaBxn k aoaroxe 
BMecxe c HMCioniHMHca b aexBepxoM CToa6ae mecxnaecaxHMH aoaaMn 
npocxa^epeaa, Koxopne aoa*HH npH6aBaaxbca nan BHanxaxbca, mh BHaxcM 
H3 ancaa rpaaycoB [cpeaHeii] aoaroxH h npH6aBHM k ancay rpaaycoB anoMaann, 
ecan saaraa BeanaHna [cpeanen] aoaroxH 6yaeT cxoaxb b nepsoM cxoa6ae; 
ecan *e ona cxonx bo BxopoM cxoa6)ae, xo mh npH6aBHM hx k rpaaycaM 
aoaroxH H BHaxcM h 3 rpaaycoB aHOMaann, n xax noayanM yxoanennHe 
3HaaeHna o6enx Beanann*^^. 

Ilocae axoro BxoanM c yxoancHHHM aHaaenneM anoMaann, oxcanxHBaeMHM 
ox [ncxnHHoro] anorea [annunicaa], b o^nn na asyx nepBHx cxoa6itOB n 
aanncHBaeM cooxBexcxByiomnH eMy npocTa4)epe3 saa cpeanero paccxoanna, 
Haxoaamnnca b mecxoM CToa6ite. Toano xax ace oxnmeM cpean xex ace caMHX 
ancea [nepsoro n Bxoporo CToa6iiOB ] nepBOHaaaabHoe anaaenne cpeanen 
ffoaroxH, Koxopoe mh ncnoabaosaan xax apryMenx BHaaaae, n ecan oho 
oxaacexca b nepsHX cxpoxax [Ta6aHitH] b doabmen Sanaocxn x anoreio, aeM 
cxpoxa cpeanero paccxoanna (a axo cxanex acHHM na coaepacameroca b bocbmom 
CToa6ue ancaa mecxnaecaxHx)'^^, xo cooxBexcxByiomee eny b bocbmom cxoaSpe 
ancao mecxnaecaxHX yMHoacHM na cxoamee b xoh ace cxpoxe b naxoM cxoaSue 
ancao n36Hxxa npocxa4)epe3a b Han6oabuieM paccxoannn, n noayaeHHHii 
peayabxax snaxeM na xoro ancaa, xoxopoe 6Hao aanncano. Ecan ace ancao 
ynoMaHyxoii floaroxH cxonx b nnacnnx cxpoxax [xa6anriH] b 6oabnieH Sanaocxn 
X nepnreio, x.e. nnace cxpoxn aaa cpeanero paccxoanna, xo. Baas b bocbmom 
CToa6)ae cooxBexcxByioniee eny ancao mecxnaecaxHx, xax n panee, mh ynnoacnM 
ero na cxoaniee b ceabMOM CToa6^e aaa nanMenbuiero paccxoanna ancao 
paanocxn c npocxa(J)epe30M aaa cpeanero paccxoanna n noayaennHn peayabxax 
npn6aBnM x aanncannoMy panee anaaennio. IloayaeHHHe ox caoxenna rpaaycH 
yxoanennoro npocxa^Jepeaa mh npH6aBHM x rpaaycaM yxoanenHOH aoaroxH, 
ecan yxoanennoe ancao anoMaann 6yaex b nepBOM cxoa6^e; ecan ace ono 
6yaex bo BxopoM, xo snaxeM na nnx; aaxeM, oxcanxaB axo ancao rpaaycoB ox 
ccxyrBexcxByronxero paccMaxpnsaeMOMy speMenn anorea naanexH, mh noayanM 
BHanMoe noaoacenne*^^. 
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Kuma XII 


*50 1. o npeABapHTejibHux nojioxeHnax, xacaiou^Hxca nonaTHUX ABHxeHHH 

Ilocjie Bcero H3Jio*eHHoro jyia KaxcAOH h 3 naxH luiaHcr cjieaoBaao 6 h 
paccMOTperb nojiyaaioipHeca HaHMCHbuiHe h HaH6oabmHe nonaxHue abh- 
x:eHHa^ a onpeA&aaxb hx BeaaqHHbi aa (KHOBanaH ycxaaoBaeHHUX ranoxea, 
Koxopbie AO-a^Hbi 6hrrb bo 3 moxcho 6ojiee corjiacoBaaHbiMa c ABHHHMa aaS^iio- 
Acaaii. 

Ilpa accACAOBaaaa axoro npeAMexa paajiaqaue MaxeMaxaxa, a xaxxe 
Anojuioaaa IleprcKaii AOKaabiBaxyr caaqajia A'la OAaoa xoabKO aaoMa^aa, a 
aMcaao CBaaaaaoa c CoaaueM, CACAyiomyio jiCMMy. IlpeanoAOxaM, axo oaa 
[x.e. caaoAaaecKaa aaoMajiaa] nojiyaacTca no ranoxeae anaijaKAa, npaaewi 
neaxp anauaKAa coBepmaex [cpeAaee] Asaxceaae no Aonroxe b aanpaBAeaaa 
nocABAOBaxeabaocxa aaaxoB no roMoneaTpaaecKOMy c soanaxoM xpyry, nnaaexa 
*e coBepmaex [paaaoMepaoe ] ABaxceaae no aaoManaa aa ananaxAe Boxpyr 
ero neaxpa, aaa no Ayre ox anorea b aanpaBAeaaa nocAeaoBaxeAbaocxa aaaxoB. 
npoBCACM ox xoaxB aamero apeaaa aexoxopyio npaMyio, nepecexaionxyio 
ananaxA xax, axo6u nonoBana ee oxpeaxa Bayxpa anauaxjia oxaocanacb x 
oxpeaxy cexymeft ox xoaxa MecxoaaxoxcAeaaa aaSAKwaxena ao ceaeaaa c 
nepareiiaoa Ayroft anaitaxna, xax cxopocxb aramaxjia x cxopocxa nAaaexH. 
IToAyaeaaaa xaxaM o6pa30M xoaxa aa npoBeaeaaoa npaMoa, nexcaaqaa aa 
nepareiiaoa Ayre ananaxna, paaaeAax Mecxa c npaMUMa a nonaxaUMa 
ABaxceaaaMa xax, axo nnaaera, aaxoAacb b axoii xoaxe, Syaex xaaaxbca aaia 
cxoanxeii aa Mecxe. 

EcAa xe oxaocamaaca x CoAany aaoManaa o6bacaaexca no ranoxeae 
axcneaxpaaecxoro xpyra, axo BoaMOxao Aauib a^a xpex njiaaex, xoxopne Moryx 
oxxOAaxb ox Conana aa Aio6oe paccxoaaae^, a neaxp axcneaxpaaecxoro xpyra 
ABaxexca [paaaoMepao] BOxpyr neaxpa aoAaaxa b aanpaBAeaaa nocneAOBa- 
xenbaocxa aaaxoB co cxopocxbio, paBaoii [cpeAaea ] cxopocxa Conana, a njiaaexa 
aaex no axcneaxpy Boxpyr ero neaxpa npoxBB nocaenoBaxeAbaocxa aaaxoB, 
aMea cxopocxb, paBayio [cpenaeii] cxopocxa ABaxeaaa aaoMajiaa, a ecaa aepea 
neaxp aoAHaxa, x.e. xoaxy MecxoaaxoxAcaaa aaSmonaxena, npoaecxa npaMyro, 
nepecexarou^yK) axcneaxp xax, axo6H noAoaaaa axoii npaMoii oxaocajiacb x 
MeabmeMy aa oxpeaxoB ox nonoxeaaa aa6AioAaxeAa, xax cxopocxb axcneaxpa 
oxaocaxca x cxopocxa njiaaexH, xo nnaaexa, 6yAyaa b xoaxe, rae axa npaMaa 
nepecexaex nepareflayio ayry axcneaxpa, 6yaex xaaaxbca aaia aaxoAan^eiica b 
452 cxoaaaa. H mh, npacxynaa x aaAOxeaaio, axo6H aocxaab xeaaeMoro 
peayAbxaxa, a aaaeM ae nocxynacb b yAo6cxBe, 6yaeM noAbaoBaxbca o6nniM 
MexoaoM aoxaaaxeabcxBa, cocxaBjieaaiaM ana o6eax axax ranoxea, axo6H Moxao 
611IJ10 o6aapyxaxb ax cornacae a xo}KAecxBo nonyaaionjaxca aa aax oxaomeaaii^. 

Ilycxb ABEA [pac. 12.1 ] 6yAeT ananaxAOM, BMeronjaM neaxp E, a AEE — 
aaaMexpoM axoro ananaxjia, npoBeaeaaHM aepea neaxp Z xpyra, npoxoaamero 



374 


XI1.1. O npedeapumejibHbix nojtoxemuix, Kacaiowfixcx mmimHux dauxenuu 



wepea cepeAHHu soAHaKaAbHbix coAsesAHH, x.e. ^lepea xoMKy MecxonaxoxAeHHa 
HaojiKJAaxejia. Flo o6e cxopoHU neparea r oxjioxhm pasHue Ayra FH a F©, 
as ACHxpa Z aepea xoaxa Ha© nposeAeM npaMue ZHB a Z©A, aaxcM 
coeAaaaxejibHbie npsMbie AH a B©, nepecexaioiAaeca b 
xoaxe K, xoxopaa, oaeBaAHo, nonaAaex aa AaaMexp 
AF. Mh yxBepxmacM caaaajia, axo npsMaa AZ 
oxHOCBxca K ZF, xaK AK oxaocaxca k KF. 

npoBCAeM coeAaaaxeAbHbie npaMue AA a AF a 
aepea xoaxy F napaAA&Abao AA npaMyio AFM, Koxopaa, 
oaeBBAHo, 6 yAex nepneHAaKyaapaoa k AF, xax xax yrax 453 
AAF npsMoa. Tax xax yroji FAH paaea yray FA©, xo 
npsMaa FA 6 yAex paaaa FM a, aaaaax, AA x xajxAoii 
B 3 aax BMeex oabo a xo xce oxBoracaae. Ho xax AA 
oxaocBxca x FM, xax 6 yAex a AZ oxaocaxbca x ZF, 
a xax AA oraocaxca x AF, xax 6 yAex oxaocaxbca a 
AK X KF^; oieAOBaxejibao, xax AZ oxBOcaxca x ZF, 
xax 6 yAex a AK oxaocaxbcfl x KF. HoaxoMy ecjia 
anaiAHXji ABFA b ranoxeae axcueaxpa mh 6 yAeM 
paccMaxpaaaxb xax axcAeaxpaaecxaft xpyr, xo xoaxa 
K 6 yAex uteaxpoM aoAaaxa a AaaMexp AT pasAeABXca 
eio B xoM ace caMOM oxaomeaaa, xax a b ranoxese 
anaABKAa, xax xax mu noxasa^a, axo anauBKAa 
oxaomeaae aaa 6 oAbmero paccxoaaaa AZ x aaaMeabme- 
My ZF 6 yAex xeM ace caMHM, axo a^h axcAeaxpa 
oxaonieBae aaa 6 oabniero paccxosaafl AK x aaBMeabrae- 
My KF. 

Tenepb mh roBopaM, axo oxaomeaae npaMoii AZ x 
Z© [pac. 12.2] 6 yAex paBao oxaomeaaio npaMoa BK 
X K©. JleiicxBBxeAbBO, npoBeaeM aa xaxoM ace aepxeace 
coeABBaxcAbayio npaMyro BNA, xoxopaa, oaeaaAao, 
6 yAex nepneBABxyjtHpaoB x Aaanexpy AF, a aepea © 
npoBeaeM napajuieabayio eii npaMyio ©3. Hocxojibxy 
BN paaaa NA, xaacAaa as axax npsMHx Syaex aMexb 
X 30 OABO a xo ace oxaomeBae. Ho xax NA oxaocaxca 
X 3©, xax 6 yAex oxBCXCBxbca a AZ x Z©; xax BN 
oxBocaxcH X 3©, xax a BK 6 yAex oxaocaxbca x K©^; 
cjieAOBaxcAbBO, xax AZ oxbocbxch x Z©, xax a BK 
6 yAex oxBOCBXbCH x K©. B «xoMno 3 BABB» xax AZ aaroc 
Z© OXBOCBXCH X Z©, xax a B© 6 yAex oxHocaxbca x 
©K^. Ecaa mh npoBCACM nepneaAaxyjiHpu EO a EH, 

Pmc 122 nocae «BHAejieaaa» noayaaeM, axo xax OZ 

oxBOCBxca X Z©, xax a H© 6 yAex oxHOcaxbca x K©^. 

H eme pa3 nocae «BHAeAeBaa», xax O© [OZ - Z© ] oxaocaxca x Z©, xax a 
HK [H© - K© ] 6yAex oxaocaxbca x K©. HoaxoMy ecaa b ranoxese anauaxjia 
npaMyro AZ npoBecxa xax, axo6H O© aM&aa x Z© xaxoe ace oxHoraeHae, 



xax cxopocxb ananaxjia x cxopcxrra njiaaexH, xo b ranoxese axcACHxpa xo ace 455 
caMoe oxBomenae 6 yAex BMexb a npaMaa HK x K©. 

HpaaBBa ace xoro, axo mu SAecb, acnoabsya axcAeHxpaaecxyro ranoxesy 
npa onpeAeAeHBB cxoaHaa, noabsyeMca ae «BHAeAeHHUM» oxaomeHaeM, x.e. 
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riK K K©, HO «KOMno3Hi;HeH», T.e. OTHoineHHeM 110 k K©, aaicjironaeTca b 

TOM, HTO CKOpOCTb 3nHip[KJia OTHOCHTCS K CKOpOCTH lUiaHCTH, KaK [cpCAHee ] 

aBH^eHHe no aojiroxe k [cpcAHCMy ] abh^omhio no anoMajinn, xoraa xax 
CKopocTb SKoncHTpa K CKopocTH njiaHCTH HMecT OTHomcHHe, KOTopoe cpeanee 
aBHxeHne Cojini^a, x.e. [cpcAHce ABH^iceHHe]. no aonroxe rnianexH, cnoxeHHoe 
c aHOMajinen, HMeex k 3toh aHOMajiHH. TaKHM o6pa30M, HanpnMep, ajia miaHexu 
Mapc CKopocTb ^nH^HKJIa k CKopocxH njiaHexbi HMeex oxHomenHe, xax 
npH6nH3HTenbHo 42 k 37, h6o mh noKasaan, nxo oxHomenHe [cpeanero] 
ABH^eHHa no aonroxe k [cpeaneMy ] abh^omhio no aHOMajinn HMeex 
npH6jiH3HTejibHo xaKyK) BejniHHHy*; a BcneACXBHe axoro xaxoe xe oxHomeHne 
6yAex HMexb h O© k ©Z; cKopocxb xe SKOAeHxpa 
6yAeT oTHocHXbca k cKopocxH njiaHexbi Kax cyMMa 
o6ohx 3XHX HHceji 79 K 37, x.e. oho 6yAex paano 
OTHomeHHK), nojiyneHHOMy b «KOMno3HJAHH», 
n© [IIK + K© ] K ©K, xax xax mh naiujiH, nxo 
npH <(BbiAejieHHH» oxHomenne IIK [FI© — K© ] k 
K© [n© - K© ] 6buio paBHo oxHomennio O© k 
©Z, x.e. 42 K 37. 

H Bcero axoro noxa HaM 6yAex AOCxaxoHHO. 

Ocxaexca noKaaaxb, noneMy b xaxgxoH h3 pac- 
CMOxpeHHHx rnnoxea nyxcHo 6paxb npaMHe, pas- 
ACAeHHHe HMeHHO B 3TOM OXHOUieHHH, HXo6h 
xoHXH H H © cooxBexcxBOBajiH xaxymHMca 
cxoaHHaM, H noweMy na ayre HP© Heo6xoaHMO 
aoAxcHO HMexb Mecxo nonaxHoe ABHxeHHe, a na 
ocxaabHOH nacxH xpyra — ABHXceHHe snepea. 3xoMy 
AnoaaoHHH npeanocHaaex c/ieayioniyio JiCMMy. 

Ecah b xpeyrOAbHHxe ABF, rae cxopona BF 
6oAbnie AF, oxnoxHXb FA, ne MCHbuiyio AF, xo 
FA 6yaex HMexb x BA oxHomeHHe 6oAbuiee, neM 
yroA ABF HMeex x BFA^. 

Jl,oxa3HBaex oh axo xax. Hohoahhm, rOBopnx 
OH, napajuieaorpaMM AAFE [pnc. 12.3], h nycxb 
npoaoAxeHHa BA h FE nepecexyxca b xoaxe Z. 

IlocxoAbxy AE ne Menee AF, xpyr, onncaHHHH 
H3 aeHxpa A paanycoM AE, npoHaex hah nepea 
F, HAH aaJibme ee. Ilycxb oh npoiiaex aepea F, 
xax [xpyr] HEF. H xax xax xpeyroAbHHx AEZ 
6oAbme cexTopa AEH, a xpeyroAbHHx AEF 
MeHbme cexxopa AEF, xo xpeyrOAbHHx AEZ x 
xpeyrOAbHHxy AEF 6yaex HMexb 6oAbUiee oxHomeHHe, neM cexxop AEH x 
cexTopy AEF. Kax cexxop AEH oxHOCHxca x cexxopy AEF, xax 6yaex h yroA 
EAZ OTHOCHTbca X yrAy EAF, h xax xpeyrOAbHHx AEZ oxHOCHXca x 
xpeyroAbHHxy AEF, xax 6yaeT oxHOCHxbca h ocHOBanne ZE x EF*°. 
CAeaoBaxeAbHo, ZE x EF 6yaex HMexb oxHomeHHe, 6oAbmee, neM yroA 
ZAE X yrAy EAF. Ho xax ZE oxHOCHXca x EF, xax 6yaex oxHOCHXbca h 
FA X AB^^. YroA ZAE paaen yrAy ABF, yrOA EAF paaen BFA; noaxoMy 
FA HMeex x AB 6oAbmee oxHomenne, hcm yrOA ABF x yrAy AFB. 5cho 
xaxxe, HTO axo oxHomeHHe 6yaex eme 6oAbHie, ecAH mh npeanoAoxHM, nxo 
FA, x.e. AE, He paana, a 6oAbnie AF. 


z 
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floKaaaB ripeaBapHTCJibHo 3to, BosbMeM anHPHKji ABFA c penTpoM E 
[PHC. 12.4] H AHaMCTpoM AEF; nocjieaHHii mw npopopxHM ao topkh Z — 
nojioxcHHH Ha6jiK)flaT&aa, PTo6bi EF HMe;ia k FZ 6ojibmee oxHomeHne, pcm 
CKOpocTb anHpHKjia k CKopocxH njiaHCTbi. Toraa bosmoxho 6yfleT npoBecxH 
npHMyio ZHB, qTo6bi nojioBHHa BH HM&aa k HZ oxHomcHHe, xax CKopocxb 
anHpHKjia k CKopocxH njiaHexH*^. Eoih mh no poKaaaHHOMy Bbime otjio*hm 
paBHyio AB ayry AA h npoBCflCM coeflHHHxejibHyio npaMyio A0H, to b ranoxeae 
3KcpeHxpa xoPKa © 6yAex npeflcxaBjiaxb co6oh nopo^cenne Ha6piOAaxepa, h 
nojiOBHHa AH 6yflex HMCXb k ©H xaxoe *e oxHomenHe, xax cxopocxb aKcpenxpa 
K cKopocxH njianexhi. Mm yxBep*flaeM, mxo npn HaxojKACHHH njianexH b xoaxe 
H oHa B o6eHX rnnoxeaax 6yAex xaaaxbca cxoaipen. H ccph mh no o6e cxopoHH 
ox H BoabMCM xaxyio-HH6yflb ayry, xo o6paiueHHaa x anoreio [ayra] oxaxexca 
c npaMHM aBHaccHHCM, a X nepHreio — c o6paxHHM. 

flcHCXBMxejibHo, BoabMCM CHanaJia xaxyio-HH6yab ayry KH no nanpaapCHHio 
K anoreio m npoBcaCM ZKA h K©M, aaxcM — coeaHHHxeabHbie npaMHe BK 
M AK, a xax*e EK h EH. Tax xax b xpeyixwibHHxe BKZ cxopona BH 6axbme 
BK^^, xo BH 6yaex HMCXb x HZ 6o;ibuiee oxHouieHne, hcm yroa HZK x yrpy 
HBK, xax qxo nopoBHna BH hmccx x HZ oxHouienne Soabiuee, hcm yroa 
HZK K yaBocHHOMy yray KBH, x.e. [xax yroJi HZK] x yray KEH. OxHomeHne 
JKC no.noBMHbi BH x HZ paBHO oxhouichhio cxopocxn annpHxaa x cxopocxH 
n.naHCXbi, nooxoMy yrop HZK hmccx x KEH MCHbuiee othouichhc, hcm cxopocxb 
3nMiJ,MK.na x cxopocxM npaHcxw. CjicaoBaxeabHO, yroji, HMCiomHH x KEH xaxoe 
JKC oxHoiucHMC, xax cxopocxb snHUMxjia X cxopocTH npanexH, Syaex Soabiue 
yr.na HZK. Flycxb 3xhm yrjioM 6yaex HZN. Tax xax naanexa npoxoanx ayry 
KH onHUMxaa b xo xe caMoe spcMa, b xaxoe peHxp annuHxaa npomea b 
npoxHBonoaojKHOM HanpasaeHHH paccxoaHHe, paBHoe [yraoBOMy] paccxoaHHio 
ox ZH ao ZN, xo acHo, axo aaa Hamero apenna b oaHnaxoBoe BpeMa ayra 
KH onMUMxaa nepcnecex naanexy npoxHB nocaeaoBaxeabHocxH anaxoB na yroa 
HZK, MCHbujMH xoro, Ha xoxopoM caM annpHxa nepeasHHya ee b HanpaBaeHHH 
nocacaoBaxcabHOcxM, x.e. na yroa HZN. TaxwM o6pa30M, naanexa npoaBHHexca 
Bncpca Ha yroa KZN. 

noao6Hoc paccyjxaeHHe mu npHMOHMM h aaa axcpeHxpHaecxoro xpyra^**, 
xax xax BH MMeex x HZ 6oabuiee oxHouicHHe, aeM yroa HZK x yray 
HBK. CacaoBaxeabHO, no «xoMno3Mi;HH» BZ [BH + HZ] 6yaex HMexb x ZH 
oxHouiCHHC, 6oabmee xoro, xaxoe yroa BKA [yroa HZK + yroa HBK] HMeex 
X HBK. Ho xax BZ oxHocHXca x ZH, xax 6yaex oxHOCHXbCa h A© x ©H^^. 
Yroa BKA paacH yray AKM^*, m yroa HBK paaen HAK, no3XOMy A© 6yaex 
HMCXb X 0H OXHOUICHHC, 6oabuice xoro, xaxoe yroa AKM hmccx x yray 
HAK. TaxMM o6pa30M, npn «xoMno3HUHM» AH [A© + ©H] 6yaex HMCXb x 
H© 6oabuJcc OXHOUICHHC, HCM yioa H©K [yroa AKM + yroa HAK ] x yray 
HAK. Toraa nocae «BbiaeaeHHH» noaoBHHa AH 6yaex HMCXb x H© 6oabmee 
OXHOUICHHC, MCM yroa H©K x yaaocHHOMy yray HAK, nan hcm yroa H©K 
X yray HEK. Hocxoabxy oxhouichhc noaoBHHu AH x ©H ecxb oxhouichhc 
cxopocxH oxciiCHxpa X cxopocxH naanexH, yroa H©K hmccx x HEK MCHbuiee 
oxhouichhc, hcm cxopocxb axcpCHxpa x cxopocxH naaHCXH. SHanux, yroa, 
HMCiouTHH c HEK xaxoe ace oxhouichhc, xax cxopocxb axciiCHxpa x cxopocxH 
naanexu, 6yaex 6oabme yraa H0K. Hycxb onaxb 3xo 6yaex H©N. Tax xax 
B oaHO H xo >xc apcMH cAMa naaHCxa, nponau ayry KH, nepeaBHHyaacb npoxHB 
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nocieaoBaxejibHocTH anaKOB na yroji KEH, a aBHxeHHCM SKcueHxpa b 
HanpaBJicHHH nocjieaoBaxejibHocxH anaKOB oHa 6hvia nepeaBHHyxa na yrax 
H0N, 6ojibmHH yrjia K0H, xo acHO, mxo luianexa noxaxexca naM 
npoaBHHyBmeiica Bnepea na yrcwi K0N. 

JlexKo BBwexb, axo npa noMoipH xex xe caiaux paccyxaeHHii mh aoxaxeM 
H o6paxHoe^’, eoiH na xom xe aepxexe [pnc. 12.5] npeanojioxHM, axo 
noaoBHHa AK hmccx k KZ xaxoe xe oxHomeHne, xax cxopocxb annuHicjia k 
cKopocxH luianexhi, xax axo nojioBHHa MK 6yaeT 
HMCXb K 0K xaxoe xe oxHomeHae, xax cxopocxb 
sxcpeHxpa x cxopocxa naanexH, a ayry KH 
npeacxaBHM oxaoxeHHoii ox npaMoa AZ x nepareio. 

Toraa, npoBeaa coeaHHHxejibHyio npaMyio AH, 
o6pa3yK)myK) xpeyroabHHx AZH, b xoxopoM oxao- 
xena npaMaa ZK, 66abmaa ZH, mbi yanaHM, axo 
AK 6yaex HMexb x KZ MeHbmee oxHomeHae, aeia 
yroa HZK x yray HAK. CaeaoBaxeabao, noaoBaaa 
AK aMeex x KZ Meabmee oxaomeHae, aeM yroa 
HZK X yaBoeaaoMy yray HAK, x.e. [aeM yma 
HZK] X yray KEH, npoxaBonoaoxao xoMy, axo 
6biao aoxasaao paaee^®. Hpa noMoma xex xe 
caMHX paccyxaeaaft noayaaxca, axo a yroa 
KEH 6yaex aiaexb x yray HZK oxHomeaae, 

MeHbmee, aeM cxopocxb luiaHexH x cxopocxa 
anapaxaa, a x yray H0K oxHomeHae, MeHbmee, 
aeM cxopocxb luianexH x cxopocxa axcuenxpa. TaxaM o6pa30M, ecaa yroa 
KEH 6yaex yaeaaaaBaxbca, coxpaHaa xo xe oxHomenae, xo nepeasaxenae b 
cxopoHy npeamecxByiomHx anaxoB aoaaaxa 6yaex 6oabme, aeM b cxopony ax 
nocaeaoBaxejibHocxa^ 

Taxxe acHo, axo UJisi Bcex paccxoanaa, rae EF HMeex x FZ oxHomenae, 
He fioabmee xoro, b xoxopoM naxoanxca cxopocxb anauaxaa x cxopocxa luianexH, 
Heab3a 6yaex npoBecxa b xaxoM xe oxHomenaa xaxyio-Ha6yab apyryio npaMyio 
[cexymyio anapaxa], a naanexa ne 6yaex naM xaaaxbca na cxoameii, na 
aBaxymeaca npoxaa nocaeaoBaxeabHocxa anaxoB. fleacxBaxeabHO, xax xax b 
xpeyroabHaxe EKZ oxaoxena npaMaa EF, ne MeHbmaa EK, xo yroa FZK 
6yaex aMexb x yray FEK oxHomenae, MeHbmee, aeM npaMaa EF x FZ. Ho 
oxHomenae EF x FZ ne 6oabme oxHomenaa cxopocxa anauaxaa x cxopocxa 
naanexH; caeaoBaxeabHo, yroa FZK 6yaex aMexb k FEK oxHomenae, MeHbmee, 
aeM cxopocxb anauHxaa x cxopocxa naanexH. Hxax, nocxoabxy naMa 
aoxaaano^, axo naanexa Beane, me 3xo aMeex Mecxo, 6yaex aBaraxbca anepea, 
xo MH He HaimeM [b 3xom cayaae] naxaxoa ayra anauaxaa aaa axcueaxpa, 
rae OHa xaaaaacb 6h aBaxymeaca npoxaa nocaeaoBaxeabHocxa anaxoB aoaaaxa. 

2. Onpeaeaenae nonaxHbix aBaxenaa Caxypna 



Ecaa Bce o6cxoax xax [xax onacaao anme], xo ocxaexca noxaaaxb a^a 
xaxaoH naanexH, xax npoaaBoaaxca pacaer nonaxHHX aBaxenaa na ocHOBanaa 
aoxaaaHHHX noaoxenaa. HaaneM c Caxypna a caeaaeM 3xo caeayiomHM 
o6pa30M. 
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nycTb AB [pHC. 12.6] 6yaeT KpyroM, necyipHM ^eHTp a 

ATB 6yaeT ero aHaMexpoM, na KOxopoM mh npeanoaoxHM HaxoaaipHMca b 
r i^eHxp 30aHaKa, x.e. nojio*eHHe Ha6jiioaaTeaa. OnncaB okojio i^cHxpa A 
anHi^HKji AEZH, npoBeaCM npsMyio FZE xaK, aTo6H, onycxHB na nee 
nepnennHKyjiap A©, mh nojiymuiH, axo noaoBHna EZ, x.e. ©Z, HMe.aa k 
Zr xaxoe xe oxHomenHe, xax cKopocxb anHuHKjia k CKopocxH njianexH. 

OpeanojioxHM cHaaajia, axo annitHicji sanHMaex noaoxenHc, cooxBexcxByio- 
laee cpeaneMy paccxoaHHio, xax axo nepHoaHMecKHe aBHxeHHa no aoaroxe n 
aHOMajiHH 6yayx npH6jiH3HxejibHO xaxHMH xe, xax ecan 6h ohh Ha6jiK)aajiHCb 
H3 itenxpa aonnaxa^^. flaa njianexH Caxypn goxa- 
aano, nxo, npunaa cpeanee paccxoanne FA paBHHM 
60, MH nojiynHM paanyc AA annitnxjia paBHHM 
61/2^^, xax Hxo Bca AF 6yaex paBHa 66;30, a ocxaxox 
FH — 53;30 xaxHM xe nacxaM; coaepxan;HHca 
Moxay HHMH npaMoyroabHHX 6yaex paaeH 3557;45. 
Ho npaMoyroJibHHx Mexay AF, FH paaeH npaMoy- 
roabHHxy Me*ay EF, FZ^'*, h mh noaynHM, nxo 
npoH3BeaeHHe EF na FZ paBHO 3557; 45 xaxHM *e 
nacxaM. Hajiee, aJia cpeaHHx aBHxeHHH, npanaB 3 a 
1 cxopocxb 3nH4HK.aa, x.e. npaMyio ©Z, mh 
noayMHM, «rro cxopocxb aaaHexH, ujiu npanaa ZF, 
6yaex pasHa npH6aH3HxeabHO 28;25,46^^, xax hxo 
Bca EF [ZF + 2©Z1 noaynaexca paBHOH 30;25,46, a 
npaMoyroabHHX Ha EF h FZ paaen 865;5,32 xaxHM 
xe nacxaM. Eoih pa3ae.JiHXb 3557;45 Ha axo mhoio 865;5,32 h H3 noayneHHoro 
HacxHoro 4;6,45 H3BaeHb xBaapaxHHti xopeub 2;1,40, xo, yMHOxHB ero oxaeabHO 
Ha cooxBexcxByroniee ©Z HHcao (paBHoe 1), a xaxxe Ha 28;25,46 ujia ZF, 
noayHHM, nxo ©Z 6yaex paBHa 2; 1,40 nacxaM, xaxHx b npaMoyroabHHxe Ha 
EF, FZ coaepxHxca 3557;45, a ZF paana 57;38,55 xaxHM xe nacxaM. Ecjih 
npoBecxH coeaHHHxenbHyxj npaMyio AZ, paanyio 6; 30 nacxaM, xaxnx b npaMoii 
Z© coaepxHxca 2; 1,40 (ecnn xe aaaxb AZ 3 a 120, xaxnx nacxeii b Z© 6yaex 
37;26,9), xo ayra ua ©Z 6yaex paaHaxbca 36;21,15 rpaaycaM^^, xaxnx b xpyre 
oxojio npaMoyrojibHoro xpeyrojibHHxa AZ© coaepxnxca 360, a yroa 2IA.© — 
36;21,15 rpaaycaM, xaxnx b asyx npaMHX yraax 6yaex 360, nan npnSananxeab- 
Ho 18; 10,38 rpaaycaM, xaxnx 360 cocxaaax nexHpe npaMHx yraa. Ecan 
mnoxenyaa FHA paana 60, xo Bca FZ© [FZ + Z© ] noaynaexca pasHon 
59;40,35 xaxnM nacxaM; ecan xe npnnaxb mnoxenyay 3a 120, xo FZ© 6yaex 
paBHa 119;21,10, n ayra na F© 6yaex paBnaxbca 168;5,39 rpaaycaM, xaxnx 
B xpyre oxoao npsMoyroabHoro xpeyroabHnxa AF© 6yaex 360, a yroa FA© 
paaeH 168;5,39 rpaaycaM, xaxnx b aByx npaMHx yraax coaepxnxca 360, nan 
xe npnOananxeabHO 84;2,50 rpaaycaM, xaxnx 360 coaepxnxca b nexHpex 
npaMHX yraax. Bcaeacxane 3xoro mh noaynnM, nxo yroa AF© 6yaex paaeH 
HeaocxaionxHM ao npaMoro 5;57,10 rpaaycaM, a yroa ZAH — 65;52,12 rpaaycaM, 
noaynaionxHMca nocae BHHnxaHna yraa 2A.© h3 FA©. Tax xax b cbocm nepsoM 
cxoaHHH naanexa Bnana no npaMoii FZ, a b [cpeaneM] npoxnaocxoaHnn — no 
FH, xo acHo, nxo ecan 6h iteHxp annitHxaa [b xenenne axoro HHxepBaaa] 
coBceM He aBnraaca b HanpaaaeHHn nocaeaoBaxeabHOCxn anaxoB, xo 65;52,15 
rpaaycoB ero ayrn ZH cooxBexcxBOBaan 6h 5;57,10 rpaaycaM yraa AFZ — 
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ncpeMeiueHHK) npoxHB noaieAOBaxejibHOCTH snaKOB. IIocKOJibKy no yKasannoMy 
OTHOincHmo CKopocrn anHnHKJia k CKOpocro ananeTH ynoMaHyxHM 65;52,12 
rpa^ycaM anoMajiMH cooxBcxcxByiox npH6nH3Hxe;ibHO 2; 19 rpaAyca AOJiroxu^^, 
ox OAHOro M3 CX09HHH AO npoxHBOCxosHHfl MH 6yAeM HMexb [oxpe30K] nonaxHoro 
ABM^KCHMa 3;38,10 rpaAyca h 69 ahch, b xeaenHe Koxopwx ananexa b 
ncpMOAMaecKOM ABHaccHHH no AOJiroxe npoHACx npH6AH3HxeAbHO 2; 19 rpaAyca^*. 
Bee xce nonaxnoe ABHAcenne aaftMex 7;16,20 rpaAycoB n 138 ahch. 

SaMMCMca xenepb onpeAeACHHCM axiix BeAHann a-'ia HaH6oAbmero pac- 
exoanna, mas xcm xce caMbiM nyxcM, x.e. nonaraa, qxo npoxHBOexoaHne, 
MMCioinee mccxo nocepeAnne McacAy o6eHMH oexanoBKaMH, nepcBOAHx aenxp 
OHMUMKAa B HaH6oAee yAanennyio xoaxy OKcnenxpa h nepenocHx, oacBHAHO, 
KaxcAoe H3 AByx exoanuH ox npoxuBoexoaHna (x.e. ox anorea) na pacexoanne 
no MCXHHHOH AOAFOXe, 6AH3KOe K nOAyqCHHHM H3 OXHOmenna CpCAHHX 
[ABMxceHHii] 2; 19 rpaAycaM. B 3 xom noAoxeHHM npaiaaa AT pacexoaHwa b 
paccMaxpHBacMHH MOMCHX He 6yAex oxAHaaxbca ox HaH6oAbmero pacexoanna, 
noAyqeHHoro na ocHOBanuH paccMOxpeHHHx Bbime 
npcABapwxeAbHHX xeopeM, a cooxBexcxByionxHH 1 rpa- 
Aycy AOAroxH npocxac^epea 6yAex paaeH npn- 
6AH3HxeAbHO 6;30 uiecxHACcaxMM. TaxHM o6pa30M, 
oxHOUieHHe yxoqHeHHOro [ABHaceHHa] no Aonroxe k 
yxoqHeHHOMy [ABH*eHHio] no aHOMajiHH, x.e. na- 

DAIOAaeMOH B XOX MOMenX CKOPOCXH OnHUHKJia K 
Ha6AiOAaeMOH CKOpocxn ruiaHexu, pasHO oxHonieHHio 
0;53,30 K 28;32,16^'^. 

Aanee, ecAH na xom *e aepxeace [pHC. 12.7] 
npHHBXb paAwyc anHpHKAa AA 3 a 6;30, xo FA, He 
oxAHqaiomaaca ox HaH6oAbmero pacexoanna, 6yAex 
paBHa 63;25. BcneACXBHe axoro Bca AF nonyqHxca 
paBHOii 69;55, a ocxaxoK FH — 56;55; coAepxaujHHca 
MCJKAy HMMH npaMoyroAbHHK, x.e. npaMoyroAbHHx 
Ha EF, EZ, 6yAex paaen 3979;25,25. Ecah npaiayio 
Z© noAoxHxb paBHOH CKopocxH anHHHKAa 0;53,30, 
a FZ — CKopocxH HAanexH 28;32,16 h bcio EF [FZ+2Z0] — 30;19,16 
xaKHM xe qaexaM, xo npoH3BeAeHHe EF na FZ paBHaexca 865; 17,50. PaaACAHM 
onaxb 3979;25,25 na 865; 17,50 h B03bMeM h 3 noAyqeHHoro qaexHoro 4;35,56 
KBaApaxHHii Kopenb. HaHAennyio ero BeAHqHHy 2;8,40 yMHO*HM pasACAbHO na 
0;53,30 AAa npaMoii 0Z, a xaxace na 28;32,16 aJis ZF. TorAa noAyqHM ©Z 
paBHOH 1;54,44 qacxH, kbkhx b AZ HMeexca 6;30, b AF — 63;25, b FZ — 
61; 11,52, a bo Bcefk F© — 63;6,36 xaxHx *e qaexH. Ecah nmoxeHyay AZ 
[npaMoyroAbHoro xpeyrcuibHHKa AZ©] npnnaxb 3 a 120, xo b ©Z 6yAex 35;18,9 
xaxHX qaexeii; ecAH xe sa 120 npHHaxb nraoxenyay FA [npaMoyrOAbHoro 
xpeyrOAbHHxa AF©], xo b npaMOii F© xaxHX qaexeii 6yAex 119;25,11. 
BcAOACXBHe axoro Ayra na ©Z 6yAex paana 34; 13,4 rpaAycaM, kakhx b xpyre 
OKOAO npaMoyrOAbHoro xpeyrOAbHHxa AZ© 6yAex 360, a Ayra na F© — 
168;43,38 rpaAycaM, kakhx b xpyre okoao npaMoyrOAbHoro xpeyrOAbHHxa 
AF© 6yAex 360. H, CAeAoaaxeAbHO, ecAH aba npaMiax yrAa npHnaxb aa 360, 
xo B yxAe ZA© 6yAex 34;13,4 xaxHX rpaAycoB, a b yrAe FA© — 168;43,38. 
Ecah xe aa 360 npnnaxb qexbipe npaMbix yrAa, xo yrOA ZA© 6yAex paaen 
47;6,32 rpaAycaM, a yrOA FA© — 84;21,49. IloaxoMy ocxaron^HHca yrOA 
AF© ox OAHOro h3 cx09Hhh AO onnosHAHH mh noAyqHAH 6bi paBHHM 5;38,11 
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rpaAycaM, ecaH 6h snHAHKji hc hmcji npsMoro a ocraioiAHHca 

yroji ZAH [yroji TA© - yroji ZA©] BHflHMoro ABHxeHHa no snHAHKjiy^* na 
TOM xe paccToaHHH paBHajica 6h 67; 15,17 rpaaycaM. Ho rax xax aroMy ancay 
rpaaycoB no othouichhio CKopocreii ana anorea cooTBercTByer 2;6,6 rpaayca 
yToaHCHHOH aojirOTM^^, TO Ana nojioBHHia Bcero nonaTHoro ABH^enna mh 
nojiynHM ocraiomHeca 3;32,5 [5;38,11 - 2;6,6] rpaAyca n lOVz ahch, b TeacHne 
KOTopHx njiaHcra npoABHraerca npHMepno na 2;21,25 rpaayca aojitoth^^ b 
nepnoAHaecKOM abh^chhh, cooTBcrcTByionxHx yKasanniaM 2;6,6 rpaAycaM 
HCTHHHoii AOJirOTM, & BCC nonaTHoc ABH^enne coctabbt 7;4,10 rpaAycoB n 
14036 ahch. 

Tenepb noAo6HMM *e oOpaaoM na tom xe neprexe [pnc. 12.8] onpcACAHM 
cooTBCTCTByioniHe nncaoBHe B&AHMHHbi AJia naHMCHbuiero paccroaHna, Koraa 
naxoAsn^aaca nocepCAHHe MCXAy croaHHaMH onnosHAHa noAyaacTca b nanOonee 

6aH3KOH K ScMAC Tonxc SKCACHTpa, a xaxAoe 471 
CToaHHc — na yicaaaHHOM paccroannH [2; 19 rpaayca] 
no AtwirOTC ot Mccra onnoaHitHH, T.e. ot nepnrea. 

B 3T0M nojioxcHHH MH Taxxc CHHTacM, nTO npaMaa 
AT He OT.aHHaeTca ot HaHMCHbuiero paccroaHHa, a 
cooTBCTCTByiomHft 1 rpaaycy AOArOTH npocTa(J)epe3 
cocraBJiaer npH6jiH3HTe.^bHO 7;20 mecTHAecaTHx. 
TaxHM o6pa30M, h 3Aecb BHAHMaa cxopocTb 3nH- 
AHxaa HMcer k bhahmoU cxopocTH n.TaHeTH Taxoe 
xe oTHomcHHe, xax 1;7,20 k 28;18,26^‘’. BcaeACTBHe 
3Toro, ecAH npaMaa ©Z paana 1;7,20 nacTH, to b 
rz TaxHx aacreft Oyaer 28; 18,26, bo Bceii Er — 
30;33,6, a coAepxamHHca MCJKAy EF, FZ npaMoy- 
rOAbHHK paacH 864;49,58^^. Ecah paanyc AA 
3nHAHKAa paacH 6;30, to AF, ne oTAHaaioniaaca ot 
HaHMCHbuiero paccroaHna, SyAcr paana 56;35, aca 
AF — 63;5 raKHM aacraM, a ocraroK FH — 50;5 aacraM. SaxAioaeHHHH xe 
MexAy HHMH npaMoyrOAbHHK, paanun npaMoyrOAbHHKy na EF n FZ, paBHaerca 472 
3159;25,25. Ecah noAoOHHM xe oOpasoM pasACAHM 3159;25,25 na 864;49,58, 

H3 noAyaeHHoro aacrnoro 3;39,12 BosbMCM KBaapaTHHii xopeHb n ero BeAnanny 
1;54,42^^ yMHoxHM pasACAbHo na 1;7,20 AAa npaMoii ©Z n na 28;18,26 ara 
npaMoii ZF, to noAyanM ©Z paaHon 2;8,43 aacraM, xaxnx paanyc AZ annAHKAa 
coAcpxHT 6;30, a paccroaHne AF b paccMarpnaaeMHii momcht — 56;35; npaMaa 
FZ paBHa 54;6,22 aacraM n aca F© — 56;15,5. CACAOBareAbHo, ccah 
mnoTenyay AZ npHHarb paaHon 120, to npaMaa ©Z SyAcr coaepxarb 39;36,18 
raxHx aacreii; ccah mnoTenyaa FA panna 120, to F© SyAcr paBHa 119;17,46 
raKHM xe aacraM. BcAeACTBne 3Toro Ayra na Z© SyAcr HMerb 38;32,34 
rpaaycoB, xaxnx b xpyre okoao npaMoyrOAbHoro rpeyrOAbHHKa AZ© coAepxnrca 
360, a Ayra na F© — 167;34,54 rpaaycoa, xaxnx b Kpyre okoao npaMoyrOAbHoro 
rpeyrOAbHHKa AT© coAepxnrca 360. TaxHM oOpaaoM, ecAH npHHarb aba npaMHx 
yrAa 3 a 360, to yroA ZA© Oyaer paneH 38;32,34 rpaaycaM, a yroA FA© — 
167;34,54. Ecah xe 3 a 360 Bsarb aernpe npaMHx yrAa, to yrOA ZA© Oyaer 
paaeH 19;16,17, a yrOA FA© — 83;47,27. CAeaoBareAbHo, ocraionxHHca yroA 473 
AT©, KOTopHH aaer nonarnoe ABHxenne, oOycAOBAeHHoe CKopocrbio naaneTH, 

OT oAHoro croaHHa ao onnosHHHH mh OyaeM HMerb paanuM 6; 12,33 aacraM, 
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a apyroH yroji ZAH, npe^CTaBjisioii^HH bhahmoc nepeMeipcHHe no anmxHKjiy, 
AAH 3Toro paccTOHHHH 6yAeT paBOH 64;31,10. TaK KaK aroMy nncjiy rpaaycoB 
no oTHomeHHK) CKopocren b nepHree cooTBercTByroT 2;33,28 rpaayca hcthhhoh 
flOATOTH^^, TO noAOBHHy Bcoro nonHTHoro ABHAcenna mh noAynnM paBHon 3,‘39,5 
rpaAycaM [6;12,33 - 2;33,28] h 68 ahhm^*, b Tenenne KOTopwx onaneTa b 
cpeAHCM ABHxceHHH npoABKHCTca na 2;16,45 rpaayca nepnoAnnecKoro ABHxenHH, 
cooTBCTCTByiomHx yKasaHHHM 2;33,28 rpaAycaM hcthhhoh AOAroTH, a Bce 
nonHTHoe abh^chhc aanMCT 7;18,10 rpaAycoB h 136 aheh. 

3. OnpcAeACHHe noraTHWX ABHxeHHH lOnHTcpa^^ 

y lOnHTepa npn BUHHCAeHHax aah cpcAHcro paccToanna oTHomenne 0Z k 
rz [pHC. 12.9] noAynaeTCH paBHUM 1 k 10;51,29^®, a EF othochtch k ZF, 
Kax 12;51,29 k 10;51,29; coAepacamniicfl MexcAy hhmh npaMoyroAbHHx paaen 
474 1 39 ;37,39^^ OpaMaa FA 6yAeT ornocHTbca k AA, xax 60 k 11;30, a FA k 
FH — xax 71,-30 k 48,*30; coAepxcamHHca McxcAy hhmh 
npaMoyroAbHHK OyACT paBcn 3467;45. Ot ACAenna 
[3467;45 na 139;37,391 noAyaaeTca nacrnoe 24;50,9, 

KBaApaTHHH KopeHb H3 KOToporo 4;59,1, 6yAy*iH 
yMHO*eH Ha saAaHHbie oTHouicHHa A^a ©Z h ZF npn 
saAaHHHx BeAHHHHax FA h AZ, ana 0Z Aaer 4;59,1 
aacTH, AJia FZ — 54;6,44, a AJia Bceii F© — 59;5,45 
TaxHx *e aacTeii. FtoaroMy, noaaraa b ornouieHHax 
rnnoreHysM AZ h AF paantiMH 120 aacraM, mh 
noAyaHM npaMyio 0Z paBHOH 52;0,10, a F© — 

118; 11,30 TaxHM xce aacraM; h3 Ayr haa hhmh Ayra 
Ha Z© 6yAeT paana 51;21,41 rpaAycy, a na F© — 

160;4,55. BcneACTBHe 3Toro yroA ZA© noAyaaeTca 
paBHHM npH6AH3HTeAbHo 25;40,50 rpaAycaM, kakhx b 
aeTHpex npaMHx yrAax coAep*HTca 360, a yroA 
FA© — 80;2,28. OcTaaniHHca [nocAC BHaHTanna yrAa 
FA© H3 90 rpaAycoB] yroA ZFA, onpeACAaromnii Aanxenne npoTHB 
nOCACAOBaTCAbHOCTH 3HaKOB, oOyCAOBACHHOC CKOpOCTbK) CAMOH nAaHCTH, OyACT 

9;57,32 rpaAycoB, a yroA ZAH bhahmoh auoMaAHH — 54;21,38 rpaayca. 3thm 
BEAHaHHaM no ycraHOBAEHHHM oTHOiDEHHaM cooTBETCTByKjT 5; 1,24 rpAAycoB 
ABHXEHHa no AOAroTE^^. rioAOBHHa nonaTHoro ABHXEHna 6yAeT cocraBAaTb 
4;56,8 rpaAyca [9;57,32 - 5;1,24] h npH6AH3HTEAbHo 6OV2 aheh**^, a bce 
nonaTHOE abhxehhe — 9;52,16 rpaAycoB h 121 achb. Ilpn yAaAEHHH na 5 
rpHAycoB OT anoroa hah nEpnrEa [sKcpEHTpa] paccToaHHE [FA ao pEHTpa 
annpHKAa] 6yAET [cootbetctbehho ] na HEomyTHMyro BEAHanny MEHbniE 
HaHOoAbniErO hah OoAbUIE HaHMEHbUIErO paCCTOaHHa^^. 

CorAHCHO BHaHCAEHHaM AAH HaHOoAbUierO paCCTOaHHa npOCTa(})EpE3 [coot- 
BETCTByiOnXHH 1 rpAAyCy ] npn yrOaHEHHOM OnpEAEACHHH [CKOpOCTH] OKa3HBa- 
ETCa paBHHM 51/6 niECTHASCaTHM. BcAEACTBHE 3TOrO OTHOniEHHE ©Z K FZ 6yAeT 

THKHM XE, KHK y 0;54,50 K 10;56,39'*^, a othohiehhe EF k FZ — khk y 
12;46,19 K 10;56,39; aaxAroaaioiAHHca xe MExyjy hhmh npaMoyroAbHHK paecH 
139;46,42. Jlanee, othouichhe FA k AA OyAcr takhm xb, khk 62;45 k 11;30, 
a oTHoniEHHE AF K FH — kak 74; 15 k 51; 15; npaMoyroAbHHK xe MexAy 
HHMH pABEH 3805;18,45. H3 noAyaEHHoro aacrnoro [npn acaehhh 3805;18,45 
476 HA 139;46,42] 27;13,26 KBaApaTHHH KopEHb 6yAeT 5;13,4. Ymhoxhb bid ha 
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yKaaaHHoe OTHomeHHe npaMHx ©Z k 2T, npH saaaHHMx BejiHHHnax FA h 
AZ fljiH Z0 nojiyHHM 4;46,6 nacTH, ojisi FZ — 57;6,19‘*^, a ajia bcch npHMoft 
F0 — 61,'52,25 raxyio xce HacTb. BcjieacTBHe aroro no saaaHHHM OTHOiueHHHM 
[xareTOB] k xaamoH h3 rnnoTeHya AZ h AT, npHHHTHM aa 120, Z0 no/iynaeTCH 
paBHOH 49;45,23, a F© — 118;19,27 xaxHM xce nacTHM. Ha ayr naa hhmh 
ayra na Z0 dyaer 48;59,34 rpaaycoB, a na F© — 160;49,36. B cooTBexcxBHH 
c 3XHM yroa ZA© 6yaex paaen 24;29,47 rpaaycain, xaxHx b nexwpex npHMHx 
yraax coaepjKHxca 360, a yroa FA© — 80;24,48 xaxHM ace xpaaycaM. Flocae 
BbmMxaHMH [yraa FA© na 90 rpaaycoB] yroa ZFA nonaxHoro aBHacenna, 
o6ycaoBaeHHoro cxopocxbio naanexu, 6yaex paaen 9;35,12 rpaaycam, a yroa 
ZAH BMaHMOH aHOMaaHM [yroa FA© - yroa ZA©] — 55;55,1 rpaaycam. Ho 
oxHoiueHMK) [cKopocxeii] b anoree mm cooxaexcxayrox 4;40,35 rpaayca 
yxoMHCHHoro aBHaceHHH [no aoaroxe] h 5;6,35 cpeanero nepHoanaecKoro 
aBMaccHHH [no aoaroxeFloaoBHHa nonaxHoro aaHaceHHa 6yaex paBHoft 
4;54,37 rpaaycaM [9;35,12 - 4;40,35] h npHOaHanxeabHO 6 IV 2 anro^*, a ace 
nonaxHoe aBHacenMe aaHMex 9;49,14 rpaaycoa m 123 ana. 

CoraacHO BbiaHcaewHaM aaa HaHMeHbuiero paccxoaHHa npocxa(J)epea [coox- 
BCxcxByiomMM 1 rpaaycy] npn xoaHOM onpeaeaeHHH [oxHouieHHa cxopocxeH] 
oxaabiBaexca paanbiM SVz uiecxMaecaxMM. BcaeacxBHe axoro oxHOuienHe ©Z k 
ZF 6yaex xaxMM ace, xax y 1;5,40 x 10;45,49'’^, a oxHouieHne EF k ZF — 
Kax y 12;57,9 x 10;45,49; coaepacaiUHMca Mcacay hhmh npaMoyroabHHx paaen 
139;24,56. flaaee, oxHOuieHHe FA x AA 6yaex xaxHM ace, xax y 57; 15 x 
11;30, a oxHoujeHHe AF x FH — xax y 68;45 x 45;45; coaepacaiuHHca Meacay 
HHMH npaMoyroabHHx paseH 3145; 18,45. Ha noayaeHHoro aacxHOro [npH 
aeacHMM 3145; 18,45 na 139;24,56] 22;33,39 xBaapaxHbiH xopeHb 4;45,0, dyaynn 
yMHoaccH Ha oxHomenHe npaMux ©Z h ZF npn yxaaaHHwx aeaHHHHax FA h 
AZ, ojin ©Z aaex 5; 11,55, a^ia ZF — 51;7,38, a ajia Been F© — 56; 19,33 
xaxMx ace aacxcM. BcaeacxBne axoro npn aaaaHHux oxHomennax [xaxexoB] x 
THnoxCHyaaM ZA h AF, npHHaxuM aa 120, npaMaa Z© cxanoBHxca paBHOH 
54; 14,47, a F© — 118;3,46 xaxHM ace aaexaM. Ha ayr naa hhmh ayra Ha 
Z© 6yacx paBHa 53;45,4 rpaaycaM, a na F© — 159;22,40 rpaaycaM. B 
cooxBcxcxBMH c 3XHM yroa 2LA© 6yaex HMexb 26;52,32 rpaaycoB, xaxHX b 
acxbipcx npHMbix yraax coaepacHxca 360, a yroa FA© — 79;41,20 xaxHx ace 
rpaaycoB. Ilocac BHHHxaHHH [yraa FA© na 90 rpaaycoB] yroa ZFA nonaxHoro 
aBMaccHMa BcaeacxBHe co6cxBeHHOH exopoexH CBexnaa 6yaex paaen 10; 18,40, a 
yroa ZAH [yroa FA© - yroa ZA©j BHauMOH anoMaann 52;48,48 rpaaycaM. 
CoraacHO oxHomeHHio [cxopocxeii] a.«H nepHxea hm cooxaexcxByiox 5;21,20 
rpaaycoB yxoancHHoro aBHaceHua no aoaroxe h 4;54,20 nepHoaHneexoro 
aBMacCHMH [no aoaroxe]^®. FIoaoBHHa nonaXHoro aBHacenna noayaaexca pasHOH 
4;57,20 rpaaycaM [10;18,40 — 5;21,20 j h npHOananxeabHO 59 anaM^^ a Bce 
nonaxHoe aBMacenne 6yaex 9;54,40 rpaaycoB h 118 anen. 

4. OnpeaeacHHc nonaxHbix aBHaceHHH Mapca 

y Mapca npH BMHHcaeHHax aaa cpeanero pacexoanna oxHomenHe ©Z x 
ZF [pHC. 12.10] noaynaexca xaxHM »ce, xax y 1 x 0;52,51^^, a oxHomeHHe 
EF X FZ — xax y 2;52,51 x 0;52,51; coaepacamnnea Meacay hhmh 
npaMoyroabHHx 6yaex panen 2;32,15. OxHomeHHe FA x AH 6yaex xaxHM ace, 
xax y 60 X 39;30^^, (yxHomeHHe AF x FH — xax y 99;30 x 20;30; coaepacamnnea 
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Mex3y HHMH npaMoyrojibHHK paaeH 2039;45. Wa nojiyaaroiperocH [npH aejicHHH 
‘'’9 2039;45 na 2;32,15] aacTHoro 803;50,50^^ KBaflpaTHWH Kopenb 6yaeT 28;21,8. 
yMHoxHB ero Ha BbimeyKaaaHHoe oTHomcHHc npHMHx 0Z k ZF, npH aaaaHHMx 
aHaaeHHHx FA h AZ a;iH ©Z mh nojiyaHM 28,’21,8, ajia FZ — 24;58,25, a 
aJiH Bceft F0 — 53;19,33 raxHx Hacreii. FEoaroiny npH ycraHOBjieHHHx 
oTHomeHHHx [xareTOB] k ninoTeHyaaM AZ h AF, npHHHTHM aa 120, npaMaa 
Z0 OyaeT paana 86;8,0, a F© — 106;39,6 TaxHM xe HacTHin. Ha ayr naa 
HHMH CTOHipaa Ha Z© 6yaeT paana 91;44,34 rpaaycy, a na F© — 125;26,10 
rpaaycaM. B cooTBercTBHH c 3 Thm yroji 21A© Oyaer 
paBCH 45;52,17 rpaaycaM, xaxnx b aerbipex npaMHx 
yr;iax coaepacHTca 360, a yroji FA© — 62;43,5 TaxHM 
ace rpaaycaM. Ha ocrajibHHx yrcwi ZFA nonaTHoro 
aBHaCCHHa, BbiaBaHHOrO CoOcTBeHHOH CKOpOCTbK) njia- 

HCTH, 6 yaeT 27;16,55 rpaaycoB [90 - yroji FA©], a 
yiwi ZAH aHOMajiHH — 16;50,48 rpaaycoB [yroji 
FA© - yro.;i 2LA©]; no ycraHOBJicHHOMy OTHouieHHio 
HM cooTBercTByioT 19;7,33 rpaaycoB nepcMemcHHa no 
ao.iroTe^^. noaoBHHa nonaraoro aaHaceHHa crano- 
BHTca paBHOH 8;9,22 rpaaycaM [27;16,55 - 19;7,33] 

H npH6aH3HTeabHo 361/2 awaM^^, a Bce nonarnoe 
aBHaceHHe coctaBHT 16; 18,44 rpaaycoB h 73 awa. 

■•so ripH yaaacHHH [uentpa anHUHicaa ] or anorea nan 
OT nepnrea [axcuieHTpa] na paccroaHHe, cooTBercT- 
Byiomee ToaxaM ctoaHHH, paccroaHHe [FA] yMenb- 
maerca npHMepno na 0;20 aacren b cpeancM no cpaBHeHHio c HanOoabinHM h 
Ha cToabKO ace yBeanaHBaerca no cpaBHCHHio c HaHMeHbiuHM^’. 

CoraacHo BbiancaennaM aaa HaH 6 oabinero paccroanna npocracjjepea, cooTBer- 
CTByromHH npHpameHHK) b 1 rpaayc, npn yroaHCHHOM onpeaeaeHHH [cKopocreH] 
OKaaHBaerca paBHWM 10 1/3 mecTHaecarbiM. BcaeacTBHe aroro oTHomeHne ©Z 
K ZF Oyaer TaxHM ace, xax y 0;49,40 k 1;3,11^*, oTHomeHHe ace EF k FZ — 
Kax y 2;42,31 x 1;3,11; coaepacamniica Meacay hhmh npaMoyroabHHx Oyaer 
paaen 2;51,8. OrHomeHHe FA x AH Oyaer, xax y 65;40 x 39;30, a oTHomenne 
AF H FH — xax y 105; 10 x 26; 10; coaepacamniica Meacay hhmh npaMoyroabHHx 
6 yaeT paBeH 2751;51,40. Ha nojiynennoro [npn aeaeHHH 2751;51,40 na 2;51,8] 
nacTHoro 964;48,47 xBaaparnbiH xopenb 3l;3,41, Oyayan yMHoacen na 
npHBeacHHbie Bbime OTHomenna npaMux ©Z h ZF, npn aaaaHHMx anaioBbix 
anaaennax FA h AZ aaer a.aa ©Z Beananny 25;42,43, a-^a FZ — 32;42,34, 
“•S' a aJia Bceii F© — 58;25,17 raxHx ace aacren. Bcaeacrane aroro npn 
ycrraHOBjieHHHx oTHomennax [xareroB] x xaacaoH na rnnorenya AZ h FA, 
npHHaTHM aa 120, npaMaa Z© craHOBHTca paanoH 78;6,44, a F© — 106;45,36 
raxHM ace aacraM. Ha ayr naa hhmh croaipaa na Z© paana 81; 13,8 rpaaycy^^, 
a Ha F© — 125;39,46 rpaaycaM. B axjTBercrrBHH c 3thm yron 2L\© Oyaer 
paBen 40;36,34 rpaaycaM, xaxHx b aerbipex npaMux yrnax coaepacnrca 360, 
a yron FA© — 62;49,53 raxHM ace rpaaycaM. Hocjie BManraHHa yroji ZFA 
nonHTHoro aBHacenna, o 6 ycjioBjieHHoro co 6 cTBeHHOH cxopocTbio ananeTbi [npn 
aBHaceHHH no 3 nHu,Hxjiy], Oyaer paaeH 27; 10,7 rpaaycaM [90 - yroji FA©], a 
yroJi ZAH BHanMOH anoMajiHH — 22; 13,19 rpaaycaM [yroji FA© - yroji 
ZA©]. Ho oTHomeHHHM [cxopocreii] b anoree hm cooTBercTByioT 17; 13,21 
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rpaaycoB yTOMHCHHOH flo;iroTH h 20;58,21 rpaaycoB nepHOflHHecKoro aBHXCHHH^®. 
liojiOBHHa nonHTHoro abhxchhh OKasHBaercH paBHoft 9,•56,46 rpaaycaM 
[27;10,7 - 17;13,21] h npH6;iH3HTe;ihHO 40 a Bce nonaTHoe SBHxeHHe 

cocraBHT 19;53,32 rpaaycoB h 80 aHeii. 

CorjiacHo BwaHcacHHaM fljia HaHMCHbuiero paccToaHHa npocTa(})epe3 [coot- 
BCTCTByiomHH npapaipcHHio apryMCHTa b 1 rpa^yc] npa yToaHCHHOM onpeae- 
jiCHHH [cKopocTeii] OKa3HBaeTca paBHUM 12^3 uiecTHaecaTHM. BcjieacTBHe aroro 
OTHoiucHHe 0Z K ZF 6yaeT raKHM ace, kbk y 1;12,40 k 0;40,11^^, a OTHOuiCHHe 
EF K rz — KaK y 3;5,31 k 0;40,11; coaepacaipHHca MCJKay hhmh 
npaMoyroabHHK paaen 2;4,14. 14 aajiee, OTHOiucHHe FA k AH 6yaeT raKHM 
ace, KaK y 54;20 k 39;30, a OTHOuieHHe AF k FH — KaK y 93;50 k 14;50; 
coaepacaipHHca Meacay hhmh npaMoyroabHHK Oyaer paaen 1391;51,40. Ha 
noayaeHHoro [npn ae-'iennH 1391;51,40 Ha 2;4,14] aacTHoro 672;13 KBaaparnbiH 
KopeHb 25;55,38, 6yayaH yMHoacen na yKaaanHwe BHuie OTHomeHna npaMWx 
©Z H ZF, npH aaaaHHbix aHcaoBNx anaaennax FA h AZ aaer ffjia 0Z 
BeanaHHy 31;24,3, ajia FZ — 17;21,51, a aJia Bceft F0 — 48;45,54 raxHx 
ace aacreH. BcaeacTBHe aroro npn ycranoBaeHHHx OTHouieHHax [KareroB] k 
KaacaoH H3 rnnorenya AZ h AF, npHnaruM aa 120, npaMaa Z0 cranoBHrca 
paBHOH 95;23,42, a F0 — 107;42,7 raKHM ace aacraM. Ha ayr naa hhmh 
croamaa na Z0 paana 105;18,10 rpaaycaM, a na F© — 127;40,22 rpa^ycaM^^. 
B coorBercrBHH c arHM yroji ZA© pasen 52;39,5 rpaaycaM, KaKHx b aerbipex 
npaMbix yrjiax coflepacnrca 360, a yroji FA© — 63;50,11 raxHM ace rpaflycaM. 
OcraioipHHCa [noc;ie BwanraHHa yrjia ZIA© na 90 rpaflycoB] yroji ZFA 
nonarnoro ABHacenna, o6yc;ioBjieHHoro co6crBeHHOH CKopocrbio njianerbi [na 
anHUHKjie], Oyaer paaen 26;9,49 rpaaycaM, a yroji ZAH bhahmoh anoMajinn — 
11;11,6 rpaaycoB. Flo orHOuiennaM [CKopocreii] b nepnree hm coorBcrcrByior 
20;33,42 rpaaycoB yroanenHOH flojirorw h 16;52,52 rpaaycoB nepHOflHaecKoro 
flBHaceHHa®'*. OojiOBHHa nonarnoro ABHacenna no;iyaaerca paBHOH 5;36,7 
rpaaycaM [26;9,49 - 20;33,42] h npH6jiH3HreabHO 32V4 anaM®^, a Bce nonarnoe 
flBHaceHHe cocraanr 11;12,14 rpa^ycoB h 641/2 flHa. 

5. Onpefle;ieHHe nonarHwx aBHacenMii Benepbi 

y njianerbi Benepa npn BbtaHcaennax ana cpe^Hero paccroanna ornoiueHne 
©Z K ZF [pHc. 12.11 ] nojiyaaerca raxHM ace, xax y 1 k 0;37,31^^, a orHouienne 
EF K FZ — KaK y 2;37,31 k 0;37,31; coflepacamniica Meac^y hhmh 
npaMoyrojibHHK paBHaerca l;38,30. OrHOuienne FA k AH Oy^er raKHM ace, 
KaK y 60 K 43; 10, a AF k FH — KaK y 103; 10 k 16;50; coflepacan^HHca 
Meamy hhmh npaMoyrojibHHK 6yfler paaen 1736;38,20. Ha no.ayHaiomeroca [npn 
ae.aeHHH 1736;38,20 na 1;38,30] aacTHoro 1057;50,6®^ KBaaparnbiH Kopenb 
6yaer paaen 32;31,29. YMHoacHB ero na npHaeaennoe orHOiuenne npaMbix 
©Z H ZF, noayaHM, aro a^a aaaaHHHx BeanaHH FA h AZ anana ©Z paana 
32;31,29, FZ — 20;20,11, a aca F© — 52;51,40 raxHM ace aacraM. Bcaeacrane 
aroro, ecan KajKayio na rnnorenya AZ h AT npnnarb aa 120, ro Z© craner 
paBHOH 90;24,58, a F© — 105;43,20 raxHM xce aacraM. Ha ayr naa hhmh 
croaipaa na Z© 6yaeT 97;47,0 rpaaycoB, a na F© — 123;31,49 rpaayca. B 
cooraercraHH c arHM yroa ZA© Oyaer panen 48;53,30 rpaaycaM, KaKHx b 
aerbipex npaMbix yraax HMeerca 360, a yroa FA© — npH6aH3HreabHO 61;45,54 
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raKowy xc rpaflycy. OcxaioiuMMCH [nocae BHHHTaHHH yraa FA© m 90 rpaflycoB ] 
yroa ZFA nonaxHoro ^BMxeHHB, oOycaoBaeHHoro coOcxbchhoh CKopocxbio 
naaHcxbi, 6yflcx paBen 28; 14,6 rpa^ycaM, a yroa ZAH [cpeAHeft] anoMaaBH — 
12;52,24 rpaflycaw [yroa FA© — yroa ZA©]. Flo ynoManyxoMy oxHomeHHio 
ICKopocxciil Ha cpeflHeM [paccroHHHH] hm cooxBexcxByex nepeMemcHHe no 
IcpcaHcii 1 floaroxc 20;35,19 rpaflycoB^*. FIcvioBHHa nonaxHoro flBicKeHHa 
nonyaaoxca ptiBHOM 7;38,47 rpiiAycaM [28; 14,6 - 20;35,19 ] h npHOananxeabno 
20i/ 2>/3 flHaM^^, a Bce nonaxnoe flBHxenHe cocxaBHx 
15; 17,34 rpaaycoB h 41^3 acHb. 

J],aa xoaCK cxoannH B6aH3H anorea paccroaHne 
naaHcxbi 6yaex npHOananxeabHo Ha 0;5 aacTeft ox 
cpeaHcro paccxoaHHa MCHbuie HaHOoabuiero h doabuie 
HaMMCHhiuero^®. 

CoraacHo pacaexaM aaa Handoabuiero paccxoaHHa 
npocxacjjepea [cooxaexcxByiomHH 1 rpaaycy ] npH 
yxoaHCHHOM 3HaaeHMH [cKopocTeii] OKa3biBaeTca paa- 
HhiM 21/3 mecxHaecaxHM. Bcaeacrane aroro oxho- 
mcHHC ©Z K ZF 6yaeT xbkhm xe, kbk y 0;57,40 
K 0;39,51^', a oxHouieHHe EF k FZ — kbk y 2;35,11 
K 0;39,51; coaepxaipHHCa Mcxay hhmh npaMoy- 
roabHHK 6yaex paacH 1;43,4. OxHouieHHe FA k 
AH 6yaex xaKHM xe, kbk y 61;10 k 43; 10, a 
oxHomcHHe AF k HF — Kax y 104;20 k 18;0; 
coaepxamHMca MCxay hhmh npaMoyroabHHK 6yaex pasen 1878;0. H 3 
noayacHHoro [npn aeacHHH 1878 na 1;43,4] aacxHoro 1093; 16,23 KBaapaxHMH 
KopeHb 6yaeT paaen 33;3,53. Ymhoxhb ero na BuuienpHBeaeHHoe oxHouieHne 
npaMux 0Z H ZF, noayaHM, aro npn aaaaHHbix ancaoBux anaaennax FA h 
AZ BcanaHHa ©Z Oyflex 31;46,44, FZ — 21;57,38, a Bca F© — 53;44,22 
xaxHx xe aacxH, BcaeflCXBHe axoro, ecan Kaxayio h3 rnnoxenya AZ h AF 
npHHaxb 3a 120, xo Z© noayanrca paBHOH 88;20,34, a F© — 105;25,44 xaxHM 
xe aacxaM. Ha ayr naa hhmh croamaa na Z© paana 94;48,54 rpa^ycaM, a 
Ha F© — 122;56,27 rpaflycaM. B cooTBercxBHH c axHM yroa ZA© 6yflex panen 
47;24,27 rpaaycaM, xaxHx b aerupex npaMux yraax coaepxHxca 360, a yroa 
FA© — 61;28,14 xaxoMy xe rpaaycy. OcraiouiHHca [nocae BuaHxaHHa yraa 
FA© H3 90 rpaaycoB] yroa ZFA nonaxHoro aanxenna, o6ycaoBaeHHoro 
co6cxBeHHOH CKopocxbK) naaHeTu, 6yaeT paaeH 28;31,46 rpaaycaM, a yroa 
ZAH BHaHMoii aHOMaaHH — 14;3,47 rpaaycaM [yroa FA© — yroa ZA0]. 
CoraacHo oxHouiennsiM [cKopocreii] ana anorea hm cooxBCxcxByiox 20; 19,3 rpaaycoB 
yxoancHHOH ao^roxH h 21;9,3 rpaayc nepHoanaecKoro aanxcHHa’^. HoaoBHna 
nonaxHoro aanxenna noayaaerca paBHOH 8;12,43 rpaaycaM [28;31,46 - 
— 20; 19,3] H npH6aH3HxeabHO 211/2 a Bce nonaxnoe aanxenne 6yaex 

paBHo 16;25,26 rpaaycaM h 43 anaM. 

CoraacHo BwaHcaennaM ana naHMenbuiero paccxoanna npocxacjjepea [coox- 
BexcxByionxHH npapanxennio apryMenra b 1 rpaayc] npn yxoaneHHH [anaaeHHH 
CKopocxeii] 6yaex paaen xcm xe 21/3 uiecxHaecaxHM. BcaeacxBHe axoro 
oxHOiueHHe Z0 k ZF 6yaex xbkhm xe, Kax y 1;2,20 k 0;35,11^^, a oxHomenne 
EF K FZ — xax y 2;39,51 k 0;35,11; hx npoH3BeaeHHe 6yaex 1;33,44. 
OxHoiueHHe FA k AA xaxoe xe, xax y 58;50 k 43; 10, a oxHoiuenne AF k 
FH xaxoe xe, xax y 102;0 k 15;40; hx nponaaeaenHe 6yaex paano 1598;0. 
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Ms nojiyHCHHoro [npH flejieHHH 1598 na 1;33,44] yacTHoro 1022;54,7 
KBaapaTHHH KopeHb 6yaeT paBen 31;58,58. Ymhojkhb ero na npHBeaeHHoe BHOie 
OTHomeHHe 0Z k ZF, nojiyiiHM, hto npn aaaaHHHX hhoiobhx SHaHCHHHX 
FA H AZ BeaHHHHa 0Z 6yaeT paBHa 33;13,36, FZ — 18;45,16, a bch F0 — 
51;58,52 raKoft »ce Hac™. BoieacTBHe aroro, ecjiH npHHHTb 3a 120 Kaxayio 
H3 rHnoTeHy3 AZ h AF, to Z0 no/iy^HTca paBHoii 92;22,3, a F0 — 106; 1,23 
TaKHM jxe aacTHM. H3 ayr Haa hhmh croaiaaa Ha Z0 paana 100;39,34 rpaaycaM, 
a Ha F0 — 124;8,22 rpaaycaM. B cooTBercTBHH c 3thm yroa 2LA0 Oyaer 
paBCH 50; 19,47 rpaaycaM, xaKHx b aeTupex npaMbix yraax coaepjKHTca 360, 
a yroji FA0 — 62;4,11 raKHM jkc rpaaycaM. OcraioiaHHca [nocjie BuaHTaHHa 
yraa FA0 03 90 rpaaycoa] yrcwi ZFA nonarHoro aBHJKEHHa, o6ycjiOBaeHHoro 
coOcTBCHHOH CKopocTbK) luiaHeTbi, 6yaeT paaen 27;55,49 rpaaycaM, a yroa 
ZAH BHaHMOH anoMaaHH — 11;44,24 rpaaycaM [yroa FA0 — yroa ZA&]. 
CoraacHo oTHomcHHio [cKopocTefl] b nepnree hm cooTBOTCTByroT 20;53,30 
rpaaycoB yroaHCHHoro aBHxccHHa no aoarore, a no cpeaneH aoarore — 20;4,30 
rpaaycoB^^. FloaoBHHa nonarnoro aBHJKCHHa noayaaerca BcaeacTBHc aroro 
paBHOH 7;2,19 rpaaycaM [27;55,49 - - 20;53,30] h npH6aH3HTeabHo 2 O 1/3 
anaM^®, a Bce nonarnoe aBHxceHne — 14;4,38 rpaaycaM h 402^3 aHHM. 

6. OnpeaeacHHC nonaxHUx aBHxenHH Mepxypna 

y MepxypHa npH BuaHCaeHHax a^a cpeanero paccToanna OTHomenne 0Z 
K ZF [pHC. 12.12] noayaacTca raKHM ace xax oTHomenHe 1 k 3;9,8’’, a 
OTHomeHHe EF k FZ — xax 5;9,8 k 3;9,8; hx npoH3BeaeHHe paano 16; 14,27. 
OTHomcHHe FA k AH 6yaeT raKHM ace, KaK y 60 k 221/2, oTHomenHe AF k 
FH — KaK y 82;30 k 37;30; hx npoH3BeaeHHe Oyaer 
paBHo 3093;45. KBaaparnHii Kopenb h3 noayaeHHoro 
[npH aeaeHHH 3093;45 na 16;14,27] aacTHoro 
190;29,31 6yaeT paano 13;48,7. YMHoacHB ero na 
npHBeaeHHoe OTHomeHHe npaMHX 0Z h ZF, no- 
ayaHM, aro npn aaaannHX aHcaoBMx anaaennax 
FA H AZ npaMaa 0Z 6yaeT paana 13;48,7, ZF — 
43;30,24, a aca F0 — 57; 18,31 raKHM ace aacraM. 
BcjieacTBHe aroro, ecan npanarb Kaacayio h3 rnnore- 
Hy3 AZ H AF 3a 120, to Z0 no.ayaaeTCa paanoH 
73;36,37, a F0 — 114;37,2 raKHM ace aacraM. Ha 
ayr CToamaa na Z0 paana 75;40,28 rpaaycaM, a na 
F0 — 145;32,52 rpaaycaM. Bcyieacrnne aroro yroji 
ZA0 6yaeT panen 37;50,14 rpaaycaM, KaKHx a 
aerbipex npaMux yraax coaepacnrca 360, a yroa 
0AF — 72;46,26 raKHM >Ke rpaaycaM. OcraioiaHHCH 
[nocae BHHHranHH yraa 0AF h3 90 rpaaycoB] yroa ZFA nonarnoro aBHJKenHH 
or coOcraennoH CKopocrn naanerbi Oyaer paaen 17;13,34 rpaaycaM, a yroa 
anoMaaHH ZAH [yroa 0AF - yroa ZA0] — 34;56,12 rpaaycaM. Coraacno 
yKaaannoMy ornomenHio [cKopocren] eMy cooTBercTByror 11;4,59 rpaaycoa 
aBHJKeHHH no [cpeaneH ] aoarore^*. fla® noaoBHHW nonarnoro aBH^Kenna [nocae 
BManranHa 11;4,59 h3 17;13,34] ocraerca 6;8,35 rpaaycoB h npH6aH3HTeabHO 
111/4 ane^^^, a Bce nonarnoe aBH^Kenne cocraBHr 12;17,10 rpaaycoB h 22V2 ana. 
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ripH BUHHCJieHHHx fljiB HaH6o;ibuiero paccroHHHH, T.e. Koraa yTOHHeHHaa 
flOJiroTa OTCTOHT Ha 11 rpaaycoB or anorea, KOTopuM cooTBercTByioT 
npH6jiH3HTejibHO 111/2 rpaaycoB cpe^Hero flBHxccHHH, npocracjjepes sjih y-roa- 
HeHHH [OTHOUieHHH CKOpOCTCH ] OKaSHBaeTCH paBHHM npH6jIH3HTe;ibHO 21/3 

luecTHflecHTUM Ha 1 rpaflyc [anoMajiMH BcjieacTBHe 3 Toro oTHouienHe 0Z 
K Zr 6 yaeT TaKHM xe, xax y 0;57,40 k 3 ; 11 , 28 *^, oTHOuienHe EF k FZ — 
KaK y 5;6,48 k 3; 11,28; hx npoHaBCflCHHe 6 yfleT paBHO 16; 19,2. OrHomenHe 
FA K AH 6 yfleT TaxHM xe, xax y 68;36*^ k 22 ; 30 , a oTHouieHHe AF k FH — 
KaK y 91;6 K 46;6; hx nponaBeflCHHe 6 yAeT paano 4199;42,36. H3 nojiyaenHoro 
[npH aejieHHH 4199;42,36 na 16;19,2] aacTHoro 257;22,44 KBaApaxHUH Kopenb 
6 yaeT paaen 16;2,35. Ymhoxhb ero na npHaCACHHoe OTHouieHHe npamux 0Z 
H ZF, HOAyHHM npH aasaHHux hhcjiobux aHaaeHHHx FA h AZ, hto aeAHHHHa 
0Z paBHaercH 15;25,9, ZF — 51;13,43, a aca F0 — 66;36,52 xaKHM xe 
aacraM. BccteACTBHe axoro, earn xa^cAyio h3 ranoxenya 2LA h AF npHHaxb 3 a 
120, xo Z0 HOAyHHXca paanoH 82; 14,8, a F0 — 116;31,36 xaxHM *e aacxaM. 
H3 Ayr haa hhmh cxoamaa na Z0 paana 86;31,4 rpaAycam, a na 0F — 
152;27,56 xakhm xe rpaAycaM*^. B cooxbcxcxbhh c 3xhm yroA 2LA0 6 yAex 
paacH 43; 15,32 rpaAycaM, kakhx b aexMpex npaMMx yxAax coAepxHxca 360, 
a yroA 0AF — 76; 13,58 xakhm *e rpaAycaM. OcxaiomHCca [nocAe BMaHxaHna 
yrAa 0AF h3 90 rpaAycoa] yroA ZFA nonaxHoro ABHXCHHa ox coOcxaennoH 
CKopocxH HAanexu 6yAex paaen 13;46,2 rpaAycaM, a yroA ZAH bhahmoh 
aHOMaAHH [yroA 0AF - yroA 2LA0 ] — 32;52,26 rpaAycaM*'*. Ho oxHouiennaM 
[cKopocxen] b anoree hm cooxaexcxByiox 9;48,51 rpaAycoa yxoaHCHHoft AOAroxu 
H 10; 16,51 nepHOAHHCCKOH*^. JI,Aa hoaoshhu nonaxHoro ABHXCHHa ocxaexca 
3;57,11 rpaAyca [13;46,2 - 9;48,51 ] h npH6AH3HxeAbHo IOV 2 ahoh*^, a ace 
nonaxHoe abh^chhc 6 yAex 7;54,22 rpaAycoa h 21 ACHb. 

CorAacHo auaHCACHHaM ana HaHMCHbuiHx paccxoaHHH, Koxopue noAyaaKyrca 
npH yAaACHHax na 120 rpaAycoa cpcAHcro ABHxeHHa ox anorea, npocxa(J)epe3 
[na 1 rpaAyc apryMCHxa ] npH yxoanennH [aHaacHHil CKopocxeii ], noAyaaiomHiica 
ox opnOaBKH 11 rpaAycoa c kaacaoh cxopoHu ox nepHrea, 6yAex paanaxbca 
npH6AH3HxeAbHo 11/2 uiecxHAecaxofi*^. BcAeACxane 3xoro oxHouienne 0Z k ZF 
6yAex xaKHM xe, kak y 1;1,30 k 3;7,38**, a oxHomeHne EF k FZ — khk y 
5; 10,38 K 3;7,38; h hx npoHaaeACHHe 6yAex 16; 11,25. OxHouieHne FA k AH 
xAKoe xe npH6AH3HxeAbHo, KAK y 55;42*’ k 22;30, a oxHouienHe AF k FH — 
KAK y 78; 12 k 33; 12; hx npoHaaeACHHe 6yAex 2596; 14,24. M 3 noAyaeHHoro [npn 
ACAeHHH 2596;14 na 16;11,25] aacxHoro 160;31,29 KaaApaxHUH Kopenb 12;39,48, 
6yAyaH yMHoxcH na npHacACHHoe oxhouichhc 0Z k ZF, npn yKaaaHHux 
hhcaobux AHaaeHHax FA h AZ aah 0Z Aaex 12;58,47, ana ZF — 39;36,4, 
a AAa Bceii F0 — 52;34,51 xanne xe aacxH. BcAeACxane 3xoro, ecAH KaxAyio 
H3 rnnoxenya AZ h AF npnnaxb 3a 120, xo 0Z 6yAex paana 69; 13,31, a 
0F — 113; 16,48 xakhm xe aacxaM. Ha Ayr cxoan^aa na 0Z paana 70;27,44 
rpaAycaM, a na 0F — 141;28,14 ipaAycy. B cooxaexcxaHH c 3xhm yroA 0AZ 
6yAex panen 35; 13,52 rpaAycaM, kakhx a nexupex npaMux yrAax coACpxHxca 
360, a yroA — 70;44,7 xaxHM xe rpaAycaM. Ha ocxaronxHxca [nocAe BUHHxanHH] 
yroA ZFA [90 - yroA 0AF] nonnxHoro ABHxeHHS ox coOcxaennon CKopocxH 
HAanexu 6yAex panen 19; 15,53 rpaAycaM, a yroA ZAH bhahmoh ahombahh 
[yroA 0AF - yroA 0AZ] — 35;30,15 rpaAycaM. flpn aaAannoM oxnouienHH 
[cKopocxeii] HM cooTaexcxayKix 11;39,30 rpaAycoa yxonneHHOH AOAroxu h 11;21,30 
rpaAycoa nepnoAHnecKOH^. hoaobkhu nonarnoro ABHxenHa ocxaexca 7;36,23 
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rpaaycoB [19;15,53 - 11;39,30 ] h npudansHTejibHO III /2 a ece nonsTHoe 

aBHJKCHHe 6yaeT 15; 12,46 rpaaycoB h 23 ahh. 

BblHHCJieHHbie BeJIHHHHW [nonSTHblX aBHXCeHHH] npH6jIH3HTejIbHO COOTBCT- 
CTByioT nojiyiieHHbiM m 3 Ha6jiiOfleHHH ajia KaxiaoH h 3 njianer. 

/laHHbie OTHOCHTCJIbHO BejIHHHH flBHXCeHHH HO aOJirOTE SJIS HaH6ojIbIUHX H 

HaMMeHbiuHx paccToaHHH Mbi nauiJiH cjieayiomHM o6pa30M^^. J3 ,jih HaH6ojibiuero 
paccToaHHs, nanpHMep, Mapca, mw noKa3aJiH^^, aro BHaHMaa ayra anHixHKjia 
OT xaacaoro h 3 CToaHHM ao onno3HUHH, T.e. Ha6aioaeHHaa h 3 uenTpa aoaHaxa 
[oTHocHTcahHo HCTMHHoro anorca annuHiuia], paana 22; 13,19 rpaaycaM. 
CooTBCTCTByioiuaa evi BeaaaHHa cpeaHcro aBHXccHHa no aoarore coraacHo 
OTHoincHHio [cKOpocTeii] 1 K I;3,ll cocraBaaer npH6aH3HTeabHO 21; 10 rpaayc. 
Oanaxo nocacanaa BeawaHHa ne npeacraBaaerca ToanoH BcaeacxBHc roro, aro 
yKaaaHHbic cooTHOineHMa CKOpocreii, xoropbie mw ycraHOBHan aaa CToannH, ne 
ocxaioTCa HCnaMCHHWMM b reaeHHe Bcero nonarHoro aanxcenHa. Ohh, oanaxo, 
Hc oranaaiOTca or mctmhhwx na croabxo, aroOw cooTBercTByiomHM hm 
npocTa(})epc3, paanwii npH6aH3HTeabHO 3;45 rpaaycaM, oTanaaaca na xaxyio- 
nnOyab cyiuccTBennyio BeanaHny [or McrnnHoro anaaenna]. Ecan mw othhmem 
ero or 22; 13,19 rpaaycoa na onnuMKac (rax xax na naHOoabiuHx paccroannax 
BwanMWC aBnxenwa no onnuMxay 6yayT 6oabuie nepHoanaecxnx), to 
cooTBCTCTByromec ncpnoanaecxoc aBHacenne no anoMaann or oanoro h 3 croannH 
ao onno3HuHM oxaaccTca pasnwM 18;28,19 rpaaycaM. Ho OTHouiennaM cpeannx 
aBMaccHMM CMy cooTBCTCTByioT 20;58,21 rpaaycoB nepnoanaecxOM aoarorw. Mw 
BocnoabaycMca mm xax ToanwM bmccto 21; 10. OrnaB or nero 3;45 rpaayca 
npocTa*cpc3a, xoTOpwn npnOaMSMTeabHO ocraerca raxHM ace h aaecb, nocxoabxy 
B HaMDoabiuHx yaaacHHHx BMaMMwe aBHacenna no aoarore 6yayr Menbine 
nepMoaMaecxMx, mw HaiiacM BnaHMOC aBHacenne no aoarore a.'ifl npHaeaennoro 
Bwuic yaaacHHa, a hmchho 17; 13,21 rpaaycoB^^. 

7. riocrpoeHMe Ta6aMi;w croaHHM 

Jljia 6oacc yaoOnoro HccacaOBanna Bonpoca o tom, b xaxoii roaxe na 
onMu,Mxac naxoaMrca xaacaaH naanera, xoraa ona xaxercH ocranoBHameHca, 
jXJiii noaoxcHMM b HnrcpBaac MCJxay cpeanHM paccroHnneM h naHOoabiuHM Han 
naMMCHbiuMM paccTosiHMCM, MW noCTp9MaM raOaHuy, coaepacamyio 31 crpoxy 
M 12 cToa6u,OB. M 3 HMX aaa ncpawx croaOua coaepacar anaaenHa cpeaneft 
aoarorw acpca 6 rpaaycoB cooOpaano pacnoaoxienHio b apyrnx raOanuax, a 
accMTb cacayiomMx cToa6uOB aaior aaa xajxaoii h 3 narn naaner BeaHannw 
yroancHHOH anoMaaHM, orcaHTwaacMwe or BHaHMWx anoreea annuHxaoB, 
npMacM B xaJxaOM cayaac nepawc croaOuw aaior anoMaanH a.aa nepBWx croanHH, 
a BTOpwc — oAn BTopwx. Mx BeanaHHW mw onpeaeanaH na ocnoBanHH 
noayacHHwx bwujc anaaenwH ajin cpeanHx, HaHMenbniHx h naHOoabiUHx 
paccToaHMM, a raxjxc paanocreii othx anaaenHii na npoMeJxyroanwx pac- 
CToaHMax. 06 otmx paanocrax mw yxce roBopHan npn onpeaeaenHH mecTHae- 
carwx aoaeii BocbMoro croaOua b raOaHuax anoMaanH, rax xax a.aa xaxcaoro 
M3 anaacHMii ncpMOaMMCcxoM aoarorw BMecre c naHOoabiueH paanocrbio BHaHMoft 
anoMaaMM mw onpcacanaM paccroanna annuHxaoB, na xoropwx 6oabme Bcero 
ycMarpMBaioTca paaaHaHa croanHii^^. llpexcae Bcero, nocxoabxy onpeaeaennwe 
aaa anorccB m ncpHreea nonamwe aBHxcenHa ne coaepacar croanHii, noay- 
aaiomHxca, xoraa nenrpw anHUMxaoB naxoaarca b caMHx anoreax h nepnreax, 
HO OHM OTCToar or hhx na nexoropoe onpeaeaennoe aaa xaxcaoii naanerw 
piiccToaHMC, TO MW noayaMaH anaaenHa [BManMon anoMaaHH ZAH], cootbctct- 
BytomMc aiMMM nepHreaM h anoreaM, caeayiouaiM oOpaaoM^^. 
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TaK KaK aJiH Carypna h lOnHTepa paccTOHHHH [FA] anHUHicaoB 
HcnocpeaCTBCHHo b anoreax h nepHreax HHacM cymecTBCHHMM ne oxjiHaaiOTCa 
OT xex, Koxopwe nojiyaaioxca na ycxaHOBjiCHHbix bhuic paccxoaHHax ox anorea 
H nepHxea, xo nojiyacHHue fljia hhx SHaacHHa anoMajiHH, oxcaHxHBaeMwe ox 
BHjiHMHx anorecB onnuHKjioB, mh noMCCxiuiH b cooxBCxcxByioinHx cxpoxax, x.e. 
fljia anorecB — b cxpoxax c mhcjiom 360, a ana nepHrecB — b cxpoxax c 
HHcaoM 180. Kax Oblxo noxasaHo, aJia Caxypna paccxoaHHC b anoree 
oxcueHxpHaecxoro xpyra ox nepHxea annuHXjia cocxaajiaex npH6jiH3HxejibHo 
67; 15 rpaaycoB, a b neparee — 64;31 rpaayca^^; ana lOnHxepa oxo paccxoaHHC 
B anoree paBnaexca 55;55 rpanycaM, a b nepnree — 52;49 rpanycaM^*. 
CooxBexcxByxjmne mm snaneHMa paccxoanHil ox anoreea onHUHxjioB mm njia 

497 yao6cxBa noMecxH.;iM b c.ieflyK)mHx nexMpex cxo/i6uax flO.;iroxM b cooxboxcx- 
ByxjiiiHx cxpoxax, a MMenno b cxpoxe c mhcbom 360 anorea b xpexbeM cxoJi6u,e 
MH nocxaBM.;iM 112;45 rpanycoB ajia nepBoro cxoanHa Caxypna, a b 
nexBepxoM — 247; 15 rpanycoB ajia exoporo cxoanna. Tonno xax jxe b naxoM 
cxo.;i6ue MH nocxaBH.;iH 124;5 rpaayca ajia nepBoro cxoanna lOnHxepa, b 
uiecxoM — 235;55 rpanycoB ana Bxoporo cxoanna. B cxpoxax, HMexjuinx mhcjio 
180 ana nepHrea, cjieuya xoMy Jxe nopawxy, mh noMecxHjiH 115;29 h 244;31 
rpaaycoB h xohho xax jxe 127; 11 h 232;49. 

B cnyaae Mapca mh noxaaajiH^^, mto xor^a penxp annuHXjia naxoanxca 
na paccxoanHH 20;58 rpaaycoB cpeaneH aojiroxH ox anorea axcuenxpa, naanexa 
coBepmaex cxoanHa, naxoaacb na 22; 13 rpaaycax [no anoMaaHH] ox BHaHMoro 
nepHrea annuHxaa. B cpeancM paccxoanHH cooxBCxcxByiomee snanenHe 
paanaexca 16;51 rpaaycaM, noaxoMy paanocxb cocxaanx 5;22 rpaaycoB. Ecjih 
jxe cpeanee paccxoanne npnnaxb aa 60, xo nanOo^buiee 6yaex paanaxhca 66, 
H pasnocxb no cpaBnenHX} co cpeanHM paana 6. B yxasannoM »ce noao:KeHHH 
anorea^®® axo paccxoanne [FA] 6yaex 65;40, xax qxo pasnocxb no cpaanenHio 

498 CO cpeanHM paccxoanneM 6yaex 5;40. Ymhojxhb 6 na 5;22 h pasaeana 
noaynennoe na 5;40, mh naiiaeM npHOananxeabno 5;41 rpaaycoB paanocxH b 
caMOM anoree no cpaanenHio co cpeanHM paccxoanneM. TaxHM oOpaaoM, ox 
BHaHMoro nepnrea annuHxaa noayqaexca paccxoanne 22;32 rpaayca [16;51 + 
+ 5;41 ], ox anorea b nepBOM cxoanuH — 157;28 rpaaycoB, xoxopne mh cxaBHM 
B ceabMOM cxoa6ue b cxpoxe, cooxBexcxByiomeM 360, a bo BxopoM cxoannn — 
202;32 rpaayca, xoxopne mu cxaBHM b bocbmom cxoaOue b xoh >xe caMOH cxpoxe^®^. 

Tonno xax jxe, xoraa uenxp annuHxaa oxcxohx ox nepnrea [axcuenxpa] 
na 16;53 rpaaycoB cpeanen aoaroxH*®^, naanexa Mapc coBepiuaex cxoanna, 
naxoaacb na 11; 11 rpaaycax [no anoMaaHH] ox BHaHMoro nepnrea onnuHxaa, 
xax nxo no cpaBnenHX) co cpeanHM paccxoanneM noaynaexca paanocxb 5; 40 
rpaaycoB [16;51 — 11;11]. Ha paccxoannH jxe naHMenbiuee cocxaaaaex 54 xaxne 
nacxH, HMea paannuy 6 nacxeii no cpaBnennio co cpeanHM. B yxaaannoM jxe 
noaojxenHH ox nepnrea oxcuenTpa ono paano 54;20, xax nxo no cpaanennK) 
CO cpeanHM paccxoanneM noaynaexca paanocxb 5;40. B caMOM nepnree mh 
HMeeM pasnocxb 6 nacxeH, BcaeacxBne nero mh noaynaeM ox BnanMoro nepnrea 
onnuHxaa paccxoanne 10;51 rpaaycoB^®^, ox anorea b nepaoM cxoannH — 169;9 

499 rpaaycoB, a bo bxopom — 190;51. 3th snanenna mh noMenjaeM b cxpoxe a^ia 
180 rpaaycoB b cooxBexcxByK)mHx cxoa6uax. 

B,aa Benepbi mh noxasaan^®'*, nro na paccxoannn [n,eHxpa onnunxaa] b 
21;9 rpaayc cpeaneii aoaroxH ox anorea [axcnenxpa] naanexa coBepiuaex 
cxoanna, naxoaacb na 14;4 rpaaycax [no anoMaann] ox anaHMoro nepnrea 
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anHUHiuia. FIocKOJibKy b cpeaneM paccroHHHH ee nojioxeHHe cooTBercTByeT 
nepeMemeHHK) b 12;52 rpa^ycoB, nojiyHaerca paanocTb 1;12 rpasyc. Ecjih xe 
cpeflHee paccTOHHHe npHHHTb aa 60, to Handojibuiee 6yaer paBHHTbca 61; 15, 
H pasHHua no cpaBHennio co cpe^KHM Oy^er 1;15. B yKasannoM xe yaajieHHH 
OT anorea 3 To paccToanne paano 61; 10, h paannua no cpaBHennio co cpeanHM 
6yaeT 1;10. YMnoacHB 1;15 na 1;12 h paaflCJiHB nojiynennoe na l;i0, mh 
nanaeM, nro na caMOM anoree paannua [no anoMaJinn] paana 1;17 no cpaBHennio 
CO cpeflHHM paccToanneM. TaKHM oOpaaoM, or BnanMoro nepnrea annuHicjia 
noaynaeTca 14;9 rpaaycoa, a ot anonea — 165;51 rpaaycoa aaa nepaoro 
CToanna, hto mh h noMeipaeM b aeaaTOM CTOJi6ue b crpoKC ^jia 360 rpaaycoa. 
flaa BToporo CToanna mh OyacM HMCTb 194;9 rpaayca, Koropbie mh noMemacM 
a aecaxoM CToaOue b toh caMoii crpoKe. 

rioaoOHo 3TOMy, Koraa 3nHUHicji otctoht ot nepnrea oKCuenTpa npn- 
OananxeabHo na 20 rpaaycoB b cpeaneM asnaceHnn no aoaroTe^®^, naanexa 
[Benepa] coBepiuaex cxoanna, Haxoaacb na 11;44 rpaaycax ox ananMoro nepnrea 
annunnaa, xan axo no cpaBHennio co cpeannM paccxoanneM noayaaexca pasHocxb 
1;8 rpaayc. HanMCHbuiee ace paccxoanne cocxaBaaex 58;45 aacxen, KaKnx a 
cpeaneM [paccxoannn] nneexca 60, n nx paanocxb 6yaex paana 1;15. B 
yKaaaHHOM ace yaaaennn ox nepnrea axo paccxoanne cocxaBaaex 58;50 xaxnx 
aacxen n paanocxb no cpaanennio co cpeannM 6yaex 1;10. VMHoacnB 1;15 na 
1;8 n paaaeanB noayaennoe na 1;10, nanacM b cbmom nepnree pasnnua [no 
anoMaann] 1;13 no cpaBHennio co cpeannM paccxoanneM. TaxnM oSpasoM 
yaaaenne ox BnanMoro nepnrea onnunKaa 6yaex 11;39 rpaaycoB, a ox anorea — 
168;21 rpaaycoB b nepaoM cxoannn n 191;39 bo axopoM, nxo mh n noMecxnM 
B xex ace cbmhx cxoa6uax b cxpoxe, cooxBexcxByiomen 180 rpaaycaM. 

flaa naanexH MepKypnn mh noxasaan*®^, qxo Koraa annunica yaaaen na 
10; 17 rpaaycoB cpeanefl aoaroxH ox anorea aKCuenxpa, naanexa coBepuiaex 
cxoanna, naxoaacb na 32;52 rpaaycax [no anoMaann] ox BnanMoro nepnrea 
annunicaa. B cpeaneM paccxoanan axo yaaaenne paanaeTca 34;56 rpaaycaM, 
xax qxo paanocxb noayqnxca paBHon 2;4 rpaaycaM. Ecan cpeanee paccxoanne 
npnnaxb aa 60, xo nanOoabuiee 6yaex paBnaxbca 69 xaxnM xce qacxaM n 
paanocxb nx panna 9. B yKaaannoM xce yaaaennn ox anorea paccxoanne Oyaex 
68;36 n paannua no cpaBHennio co cpeannM panna 8;36. YMnoacnB 9 na 2;4 
n paaaeanB noayqennoe na 8;36, nanaeM axh caMoro anorea b cpeaneM 
paccxoannH paanocxb npHOananxeabno 2; 10 rpaayca. Thkhm o6paaoM, paccxoa- 
nne [no anoMaann] ox BnanMoro nepnrea annunxaa noayqaexca 32;46 rpaayca, 
a ox anorea — 147; 14 rpaaycoB a^ia nepBoro cxoanna; mh nx noMecxnM b 
oanHHaauaxoM cxoa6ue b cxpoxe, cooxBexcxByioin,eH 360 rpaaycaM. /laa Bxoporo 
cxoanna 6yaex 212;46 rpaaycoB, qxo mh noMecxnM b aBenaauaxoM cxoaOue b 
xoH ace caMOH cxpoxe. 

Toqno xax ace, xoraa annunica oxcxonx ox nepnrea [aKCuenxpa] na 11;22 
rpaaycoB cpeaneii aoaroxH, naanexa [MepKypnn] coBepiuaex cxoanna, naxoaacb 
na 35;30 rpaaycax ox BnanMoro nepnrea annunicaa’®’. TaKnM oOpaaoM, no 
cpaBHennio co cpeannM paccxoanneM noayqaexca paannua 34 uiecxnaecaxHx; 
na paccxoannn nanMenbuiee coaepxcnx 55;34 qacxeii, Kaxnx b cpeaneM nMeexca 
60, n nx paanocxb Oyaex 4;26. Ha yxaaannoM »ce yaaaennn ox nepnrea 
paccxoanne paBHo npnOananxeabno 55;42 xaxnM »ce qacxaM n paannua no 
cpaBHennio co cpeannM 6yaex 4; 18. YMnoxcnn 4;26 na 0;34 n paaaeans 
noayqeHHoe na 4; 18, naiiaeM a^ia caMoro nepnrea paannuy 0;35 no cpaBHennio 
CO cpeannM paccxoanneM. Bcaeacxnne axoro yaaaenne ox BnanMoro nepnrea 
annunicaa 6yaex 35;31 rpaaycoB, a ox anorea b nepBOM cxoannn — 144;29 
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rpaAyca, bo btopom — 215;31, Koropue mh h noMCCTHM b tcx *e caMHx 
CTOJl6paX, HO TOJlbKO HC B CTpOKC AJIS 180 rpAflyCOB AOArOTbl, a B CTpoxax 
AJisi 120 M 240 rpaaycoB, rax kak, no AOxasaHHOMy, hmchho TaxHM SHaneHHHM 
cooTBCTCTByioT nepMrcMHbic Mccra na axcueHTpe njiaHerw MepRypna. 

CjiCAya H3JioxceHHOMy Bbiuie, tcmh xe cambimh mctcaamh noAynacM 
p£i3HOCTM H A^a npoMcxyTOHHbix noAoxeHHH [MCxcAy anorecM h nepareeM]^®*. 

ripcAnojioxcHM, aanpaMcp, mto jxjisi nepBHX croaaaa TpeOyexcH Haara 
3HaacHaa BaAaMoa aaOMajiaa, xorAa cpcAHce nojioxceaae no AOAroxe OTCToax 
OT anorcsi aa 30 rpaAycoB. B otom noAo^eaaa, ecAa AJia Bcex nAaaer caaraTb 
cpCAHee paccTOaaae paBHHM 60 [aacTflia], paccToaaae AnauaxAa noAyaarca, 
KAK Mbi noxaaajia Bbime, paBHHM A-aa Caxypaa 63;2, Aaa lOnarepa — 62;26, 
Aaa Mapca — 65;24, Aaa Bencpbi — 61 ;6, Aaa Mepxypaa — 66;35’*^^. TaxaM 
o6pa30M, Aaa xaxcAoa njiaHerbi p^)3Haua no cpaBHenaio co cpeAaaM paccToaaaeM 
6yACT, htoGh hc noBToparbca, b Toii )xe caMoii nocacAOBaTCAbHOCTa: 3;2, 2;26, 
5;24, 1;6 a 6;35. Ho b caMax anoreax paaaocTa paccToaaaa [ueaxpa AnauaxAa 
OT HaOAiOAaTeaa ] no cpaBHcaaio co cpeAaaMa paccToaaaaMH 6yAyT 6oAbme, 
nocxoAbxy Aaa Bcex nAaaex HanacaaaHe bhuic hhcaobhc aHaaeaHa paccToaaaa 
6yAyT 6oAbuie cpcAHero. B xex *e CAanauax oaa 6yAyx pasHH 3;25, 2;45, 
6;0, 1;15 a 9;0. Tax xax noAHwe paaaocxa rpaAycoB BaAaMoii aaoMaAna b 
anoreax a AAa cpcAnax paccxoaaaa noAyaaioxca b xoa *e caMoa nocACAOBa- 
xcAbHocxa paBHHMa 1;23, 1;33, 5;41, 1;17 a 2; 10 rpaAycaM, xo, yMHOxaB 
xaxyiyK) aa axax BeAaaaH niia xaacaoh nAaaexbi cooxBexcxBeaHO aa pasaauy 
paccxoaaaa no cpaBaeaHK) co cpCAHHM (aanpaMcp, 1;23 aa 3;2 [AAa Caxypaa]) 
a paaAeAaB noAyaeaaHe npoasBeAenaa aa pasaocxb AAa aaaOoAbuiero 

504 paccxoaaaa (b aauieM npaMepe aa 3;25 [AAa Caxypaa]), mh aaiiAeM AAa 
xa*AOB nAaaexH b yxaaaaaoM noAOJxeaaa no AOAroxe pasaocxa whcca rpaAycOB 
aaoMAAaa no cpaBaeaaio co cpcAaaM paccxoaaaeM, a aMeaao 1;14, 1;22, 5;7, 
1;8 a 1;35. Ho AJia cpeAaax paccxoaaaa aaCAa rpaAycoB [no aaoMaAHa] ox 
BBABMoro anorea anauaxAa 6yAyx 114;8, 125;38, 163;9, 167;8 a 145;4. Ha 
Baa6oAbmax paccxoaaaax 3xa qacAa aaa Bcex nAaaex, xpoMe Mepxypaa, 6yAyx 
Meabiue yxaaaaanx, ajih Mepxypaa ace OoAbuie. TaxaM o6pa30M, aaaAcaaHe 
npa aaAawaoM paccxoaaaa paaaocxa aA9 Bcex nAaaex, xpoMe Mepxypaa, mh 
oxaaMeM ox aaCAa rpaAycoB AAa cpeAaero paccxoaaaa, a aaa Mepxypaa 
npnOaBaM x aeny. B peayAbxaxe mh noAyqaM AAa 30 rpaAycoB cpeAaeii aoatoxh 
aaaaeaaa bhabmob aaoMAABB, oxcqaxHBaeMHe ox anorea anauaxAa, xoxopHe 
AOAXBH 6Hxb nOMemean b cxoAOuax AAa nepBHX cxoaaaa: AAa Caxypaa — 
112;54, AAa lOnaxepa — 124,-16, AAa Mapca — 158;2, AAa Beaepn — 166;0, 
AAa Mepxypaa — 146;39. BcAeA 3a axaM mh MoxeM aanoAaaxb ctoa6u,h AAa 
BxopHX cxoaaBB AAa xaxAoa [nAaaexH], noMecxBB b aax (b xex ace camhx 

505 cxpoxax B cxoaOuax Bxopnx cxoaaaa) paaaocxa nocAe BHMaxaaBa H3 360 
rpaAycoB aaceA AAa nepBHx cxoaaHB. Jlna yxaaaaHoa AOAroxH [cooxBexcxBeaao 
aaxoABM]: 247;6, 235;44, 201;58, 194;0 a 213;21 rpaAycoB. 

Jlerxo noaaxb, axo xoxa mh npaaeAH [b xa6Aaue] aaOAKJAaeMHe rpaAycH 
aaoMAABH, oxcaHXHBaeMHe ox bbabmoix) anorea anauaxAa, ao AAa yAo6cxBa 
Moxcao B3axb oxaeceaane x cpeAaeMy anoreio [anauaxAa] aeyxoaaeaaue 
[aaaaeaHa aaoMaAaa] a no hbm noAyaaxb xo ace caMoe. HpH atom 
cooxBexcxByiomHa xaacAOMy aaaaeHHio cpeAaea AOAroxbi npocxacjjepea, noMe- 
meaBHii b xa6AHU,ax aaoMaAHH, mh BHaaxaeM b3 BaBAcaaoro hhcaa rpaAycoB 
bbahmoh aaoMAAHH BnAoxb AO 180 rpaAycoB paccxoaaaa ox anorea axcaeaxpa 
H npH6aBAaeM x aeny, ecAH 3xo paccxoaaae [no cpeAaeii AOAroxe ox anorea] 
npeBHUiaex 180 rpaaycoB. ncKxpoeaaaa xa6AHu,a 6yAex xaxoBa. 
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XII. 8. TaOjuma cmosiHUU. SmHemui ymoH-HenHOu aHOMOjiuu 


8. Ta6jiH4a ctoahhh. SHaneHHa yroHHeHHOH aHOMajiMH^^^ 



n 

CaxypH I 

lOnMTep 1 

Mapc I 

Benepa | 

MepKypMM 1 

1 

CTOflHMe 

1 2-e 

CTOflHUe 

I-e 

CTOflHMe 

2-e 

CTOflHMe 

1-e 

2-e 

CTOflHMe 

1-e 

CTOflHMe 

2-e 

CTOflHMe 

CTOflHMe 

2-e 

CTOflHMe 

0° 

360° 

112°45' 

247°15' 

124° S' 

235°55' 

157°28' 

202°32' 

165°5r 

194° 9' 

147°14' 

212°46' 

6 

354 

112 45 

247 15 

124 6 

235 54 

157 29 

202 31 

165 52 

194 8 

147 13 

212 47 

12 

348 

112 46 

247 14 

124 7 

235 53 

157 34 

202 26 

165 53 

194 7 

147 8 

212 52 

18 

342 

112 48 

247 12 

124 9 

235 51 

157 41 

202 19 

165 55 

194 5 

147 1 

212 59 

24 

336 

112 51 

247 9 

124 12 

235 48 

157 50 

202 10 

165 57 

194 3 

146 51 

213 9 

30 

330 

112 54 

247 6 

1 124 16 

235 44 

158 2 

201 58 

166 0 

194 0 

146 39 

213 21 

36 

324 

112 58 

247 2 

124 21 

235 39 

158 18 

201 42 

166 4 

193 56 

146 25 

213 35 

42 

318 

113 3 

246 57 

124 26 

235 34 

158 34 

201 26 

166 9 

193 51 

146 11 

213 49 

48 

312 

113 8 

246 52 

124 32 

235 28 

158 55 

201 5 

166 15 

193 45 

145 55 

214 5 

54 

306 

113 15 

246 45 

124 39 

235 21 

159 17 

200 43 

166 22 

193 38 

145 39 

214 21 

60 

300 

113 22 

246 38 

124 47 

235 13 

159 42 

200 18 

166 29 

193 31 

145 23 

214 37 

66 

294 

113 29 

246 31 

124 55 

235 5 

160 10 

199 50 

166 35 

193 25 

145 8 

214 52 

72 

288 

113 36 

246 24 

125 3 

234 57 

160 39 

199 21 

166 42 

193 18 

144 58 

215 2 

78 

282 

113 44 

246 16 

125 12 

234 48 

161 10 

198 50 

166 50 

193 10 

144 52 

215 8 

84 

276 

113 53 

246 7 

125 22 

234 38 

161 44 

198 16 

166 58 

193 2 

144 46 

215 14 

90 

270 

114 1 

245 59 

125 32 

234 28 

162 18 

197 42 

167 7 

192 53 

144 40 

215 20 

96 

264 

114 10 

245 50 

125 41 

234 19 

162 54 

197 6 

167 14 

192 46 

144 36 

215 24 

102 


114 18 

245 42 

125 51 

234 9 

163 31 

196 29 

167 21 

192 39 

144 33 

215 27 

108 


114 27 

245 33 

126 0 

234 0 

164 9 

195 51 

167 28 

192 32 

144 30 

215 30 

114 

246 

114 35 

245 25 

126 10 

233 50 

164 47 

195 13i 

167 35 

192 25 

144 30 

215 30 

120 

240 

114 43 

245 17 

126 19 

233 41 

165 25 

194 35 

167 43 

192 17 

144 29 

215 31 

126 

234 

114 51 

245 9 

126 28 

233 32 

166 3 

193 57 

167 50 

192 10 

144 29 

215 31 

132 

228 

114 58 

245 2 

126 36 

233 24 

166 37 

193 23 

167 56 

192 4 

144 30 

215 30 

138 

222 

115 5 

244 55 

126 44 

233 16 

167 8 

192 52 

168 1 

191 59 

144 31 

215 29 

144 

216 

115 11 

244 49 

126 51 

233 9 

167 39 

192 21 

168 6 

191 54 

144 33 

215 27 

150 

210 

115 16 

244 44 

126 57 

233 3 

168 4 

191 56 

168 10 

191 50 

144 35 

215 25 

156 

204 

115 21 

244 39 

127 2 

232 58 

168 28 

191 32 

168 14 

191 46 

144 37 

215 23 

162 

198 

115 25 

244 35 

127 6 

232 54 

168 46 

191 14 

168 17 

191 43 

144 38 

215 22 

168 

192 

115 27 

244 33 

127 8 

232 52 

168 59 

191 1 

168 19 

191 41 

144 39 

215 21 

174 

186 

115 29 

244 31 

127 10 

232 50 

169 8 

190 52 

168 20 

191 40 

144 40 

215 20 

180 

180 

115 29 

244 31 

127 11 

232 49 

169 9 

190 51 

168 21 

191 39 

144 40 

215 20 
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9. OnpeaejieHHe HaH6ojibuiHx ynajiCHHii Benepbi h MepKypHa ox CojiHpa 

Ilocjie H3Jio*eHHa xeopHH nonaxHhix aBHXceHHii oieflyex onpeAejiHXb 
nojiyaaiomHeca npa ycxaHOBJieHHNx npeAnojioxccHHax HaH6o;ibmHe otkjiohchhh 
ox Co;iHU,a njianex Beaepa h MepRypnii aaa Kaxfloii h3 aBenaApaxa aacxeii 
30AHaKa. B ycxaHOBJieHHWx A-na axoro [xa6jiHaax] mh noMccxHJiH [HaH6o;ibmHe 
yAajiCHHH ] npHMCHHxejibHO K BHAHMbiM nojioxeHHaM CojiHua, npcAnojiaraa, axo 
ynoMHHyxbie lUiaHCXhi naxoMaxca xax 6bi b aaaajiax 3xhx ABCnaApaxH aacxeii 
H axo nojioxceHHa hx anorecB oxaeceHM k cooxBexcxByromaM aamcMy BpeMeaa 
xoaKaM paBHoaeacxBHii a cojiapeBopoxoB, HauMa aiOBaiaa, axo anoreii Beaepw 
aaxoAaxca aa 25 rpa^ycax TeJibpa, a Mepxypaa — aa 10 rpaaycax Kjiemaea***. 
Ilo^iyaaiomeeca BCJieflCxBae nepcABaxceaaa anorecB asiaeacaae aaaOojibmax 
oxKJioaeaaii jienco Moxcex Owxb acnpaBJieao no3A- 
aeamaMa acoiCAOBaxcAaMa npa nOMoma xex xe 
caMMx mcxoaob; xpoMC xoro, b xeaeaae oaeab 
6ojibmoro Bpeiacaa oao ocxaexca aeaaaaaxejiaaHM. 

*^xo6bI CACJiaxb noaaxawM xapaxxep 3xax mcxoaob, 
noKaxccM, aanpaMcp, ajih Beaepw, kakobw 6yAyx 

509 ynoMaayxwe Haa6oAbniae oxxAoaeaaa, yxpeaaae a 
Bcaepaae, xorAa nAaaexa aaxoAHxca b xoaxe 
Bcceaaero paBaoAeacxBaa, x.e. b aaaaAe OBaa"^. 

Hxax, nycxb ABFAE [pac. 12.13] 6yAex npa- 
Moii, npoxoAHipea aepea anoreii A axcueaxpa'*^. 
ripcAnoAOxcaM, axo aa aeii b xoaxe B aaxoAaxca 
ueaxp pasaoMepaoro ABaxceaaa, b F — peaxp 
aecymero anapaxA axcueaxpaaecxoro xpyra a, 
aaxoaeu, b A — ueaxp aoAaaxa. FIpoBCAa paAayc 
FZ axcueaxpa, onaiucM Boxpyr Z anapaxA H©. 

Ha A npoBCACM xacaxcAbayio A© x cxopoae anauaxAa, xoxopaa npcACxaBAaex 
yxpeaaioK) BUAaMocxb a npcAiuecxByex ewy [b cyxoaaoM ABaxceaaa], 
cocAaaaxejibawe npaMwe BZH, Z© a nepneauaxyaapw FK, FA, BM. Tax xax 
AA aanpaBJieaa x 25 rpaAycaw Tejibua, a A© — x aaaaAy Oaaa, xo yroA 

510 AA© 6yAex paaea 55 rpaAycaw, xaxax b aexwpex npawwx yr.nax coAcpxcaxca 
360, a;ia 110 rpaAycaw, xaxax b AByx npawwx yrJiax coAepxcaxca 360, a yro.n 
AFK — acAocxaioiuaM ao OAaoro npaworo 70 rpaAycaM. Taxaw oOpaaoM, Ayra 
aa FK paaaa 110 rpaAycaw, xaxax b xpyre oxo.no npaMoyro.nbaoro xpeyro.nbaaxa 
FAK coAepxaxca 360, a npawaa FK — 98; 18 aacxaw, xaxax b ranoxeayae 
FA 6yAex 120. Eaia npawaa FA paBaa 1;15, a paAayc Z© anapaxjia — 43;10, 
xo B FK ajia b A© 6yAex 1;1, a b ocxaxxe ZA [nocjie BHaaxaaaa A© a3 
Z©] — 42;9 xaxax aacxa, xaxax b paAayce FZ anauaxjia npeAno.naraexca 
60. Saaaax, ecjia ranoxeayaa FZ paaaa 120, xo b ZA xaxax aacxeii 6yAex 
84; 18, a Ayra aa aeii aMcex 89; 16 rpaAycoB, xaxax b xpyre oxo.no 
npHMoyro.nbaoro xpeyro.nbaaxa FZA coAep*axcH 360; xaxaw oOpaaoM, yro.n 
ZFA paBca 89; 16 rpaAycaM, xaxax b AByx npaMwx yr.nax 6yAex 360. 
nocxo.nbxy yro.n AFK aMcex 70 xaxax rpaAycoB, yro.n AFK npaMoii, BCCb 
yro.n ZFA no.nyaaxca paaawM 339;16 rpaAycaM [89;16 + 70 + 180], a 
ocxaioiuaiica [nocne Bwaaxaaaa aa AByx npaMWx yr.noB yr.na ZFA] yro.n 
AFZ — 20;44 xaxaM *e rpaAycaM. IloaxoMy Ayra aa BM paaaa 20;44 rpaAycaM, 
xaxax B xpyre oxo.no npaMoyro.nbaoro xpeyro.nfaaaxa BFM 6yAex 360, a Ayra 




394 


Xll.9. OnpedejieHue nauCojibuiux ydanenuu Benepbt u MepKypun om CoJiHi^a 


Ha PM — HcaocTaroiUHM ao ntwiyKpyra 159; 16 rpaaycaM. Ms cTHrnBaiomHx hx 
npHMbix BM 6yaeT paena 21;35 nacTH, KaKHX b rMnoTCHyae BP HMceTca 120, 
a PM — 118;2 TaxHM xce qacraM. Ecjih npsMaa BP paBHa 1;15, a paanyc sn 
PZ 3Kcu,CHTpa — 60, TO TaxMx Hacreii b BM 6yaeT 0;13, b PM — 1;14, a 
B ocTaTKc (nocjie BHawTaHHfl PM h3 PZ] MZ — 58;46. BcneacTBHe aroro 
THnoTCHyaa BZ 6yaeT hmctb 58;46 TaKHx >Ke qacTcii; sHaMHT, eaiH npaMaa 
BZ paBHa 120, to b BM tbkhx aacTeii 6yaeT 0;27, a ayra na neii hmcct 
0;26 rpaaycoB, xaxHX b xpyre oxoao npaMoyrojibHoro TpeyroabHHxa BZM 
coacpjKHTca 360. TaKHM oOpaaoM, yroji BZP pascH 0;26 rpaaycoB, xaxHx b 
aByx npaMbix yrjiax 6yaeT 360. FlocKOjibKy 6biJio aoxasano, hto yroa APZ 
paBCH 20;44 TaxMM xcc rpaaycaM, BCCb yroa ABZ paBHOMcpnoro aBHaccHwa no 
aoaroTC 6yacT paBCH 21; 10 rpaaycy, xaxHX b asyx npaMWX yraax MMCCTca 
360, Haw 10;.35 rpaaycaM, xaxMx 360 6yacT b acTbipex npaMWx yraax. 

CacaoBaTcabHO, cpcanec noaoxceKwe Coanua 6yaeT 
OTCToaTb or anorea A na 10;35 rpaaycoB npoTHB 
nocacaoBaTcabHOCTH anaxoB h, OMCBHaHO, oxaxceTca 
Ha 14;25 rpaaycax Tcabu,a, mcthhhoc ace ero 
noaoxccHHC 6yaeT na 15; 14 rpaaycax. TaxHM 
o6pa30M, naancTa, naxoasmaaca b nanaae OsHa, 
6yacT HMCTb HaH6oabiiicc yTpcHHee OTxaoHeHHe ot 
HCTHHHoro noaoxccHHa Coanua, paBHoe 45; 14 rpa¬ 
aycaM 

Tcncpb B03bMCM COOTBeTCTByKJmHH aCpTB* 
IpHC. 12.14], Koraa KacaTcabnaa 6yaeT npoBeaeHa 
K cTopoHC onHUHKaa, KOTopaa npeacTasaaeT Beaep- 
HtOK) BHaHMOCTb H HaCT HOSaaH 3nHUHKaa [b 
cyTOHHOM aBHxceHHM], a naancTa npeanoaaraeTca 
ToaHo Tax ace naxoasmcHca b Haaaae OsHa. Ha si 2 
ocHOBaHHM aoxaaaHHoro bmujc, ccaw yroa AA© coxpanacT Ty ace BcaHaHHy, 
yroa APK noayaacrca paBHhiM 70 rpaaycaM, KaKHx b asyx npaMWx yraax 
6yaCT 360, a npaMaa PK wan A© paBHa f;l aacrw, xaxwx b paanyce PZ 
3Kcu,cHTpa coacpjKMTca 60, a b paawycc Z© 3nHij.HKaa — 43; 10. CaeaoBaTcabHo, 

B ZA |Z© + A© I TaxMx aacTcii 6yacT 44;11. 51cho, hto ecaw bbbtb rMnoTcnyay 
PZ iTpcyroabHMxa PZA ] 3a 120, to b ZA tbkmx aacTcii 6yaeT 88;22, a ayra 
Ha Hcii 6yaCT hmctb 94;5I rpaayca, xaxMx b xpyre oxoao npaMoyroabHoro 
TpcyroabHMxa PZA coacpxiMTca 360. TaxwM o6pa30M, yroa ZPA paBCH 94;51 
rpaaycaM, xaxHx b aByx npaMbix yraax 6yaeT 360, yroa ZPK — HeaocTaromHM 
ao oaHoro npaMoro yraa 85;9 rpaaycaM, a BCCb yroa ZPA, T.e. BPM, — 155;9 
TaxMM JKC rpaaycaM. BcacacrBwe ororo naxoaamaaca na BM ayra 6yaeT paana 
I55;9 rpaaycaM, xaxwx b xpyre oxoao npHMoyroabHoro TpeyroabHHxa BPM 
MMceTCH 360, a ayra na PM — HeaocraiomHM ao noayoxpy*HocTH 24;51 
rpaaycaM. Ma CTMrwBaiomMx mx npsiMMx BM paana 117; 11 wacTHM, xaxHX b 
rnnoTeHyae BP 6yacT 120, a PM — 25;49 TaxMM >xe hbctbm. IloaTOMy ecan 
npiiMaji BP paBHa I;15, to thxmx nacTeii b BM 6yaeT 1;13, b MP — 0;16, 
a BO Bccii MZ — 60; 16, nooroMy rMnorenyaa BZ 6yaeT paana 60; 17 TaxHM 
*e HacTBM. Shhumt, ecaw npaMaa BZ pasHa 120, to b BM tbxhx aacTCH 
6yacT 2;25, a ayra na neii coacpxcHT 2; 19 rpaayca, xaxHX b xpyre oxoao 
npaMoyroabHoro TpeyroabHwxa BZM HMCCTca 360. TaxHM o6pa30M, yroa 
BZM paaeH 2; 19 rpaaycaM, xaxMx b asyx npaMbix yraax 6yaeT 360. Ho yroa 
BPZ paBOH 204;51 thxmm ace rpaaycaM, nocxoabxy yroa APZ, no aoxaaaHHOMy, 
paBHaeTCH tbxmm jxe 155;9 rpaaycaM; anaanT, secb yroa ABZ paBHOMepnoro 
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JBHJKCHHH no ;io.7roTe 6yjeT paseH 207; 10 rp'aaycaM, Kaxnx 360 coscp^khtch 
B flByx npHMHx yr;iax, ujm 103;35 rpaaycaM, xaxHX 360 6yaeT b neTwpex 
npHMbix yrjiax. CaeflOBareabHO, cpeanee noiiOKCHMe Co;iHUa OKaxcerca na 11;25 
rpaaycax'Boflo;iea [25 rpaaycoB Tejibua - 103;35 rpaaycoB], a ncTHHHoe — 
Ha 13;38. TaxHM o6pa30M, BewepHee HaH6oabmee paccToaHne or hcthhhoto 
no;io>KeHHH CojiHua, Koraa ruiaHera HaxoaHTca b Hanaae OBHa, 6yaeT paBHO 
46;22 rpaaycaM^*^. 

Hto Kacaerca nyiaHeTW MepKypHii, to aaa 6oJiee yao6Horo onpeaejieHHa b 
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flaJibHeHuieM nponymeHHWx rejiHaxHHecKHX BOCxoaoB nocraBHM aaflany: HaHTH 
HaH6oJibmee ero oTKJioHeHHe or hcthhhoto no^ioxcenna Co;iHua, no;iaraa, hto 
B BenepHHx oTK^ionennax njiancTa naxoflHTca b HanaJie CxopnHOHa, a b 
yTpcHHHX — B Hanajie Tejibpa. CaeJianHwe oTHOCHTe;ibHO MepxypHa npeano- 
aojKeHHa ne nosBOJiaiOT no aaaaHHOMy BH^HMOMy noJioxceHHK) njianeTW 
onpeaejiHTb ee cpeanee noaoxcenne no aoJiroTe, Tax xax npaiviaa FZ ne 6yaeT 
Bceraa oahoh h toh xce h paBHoii paanycy axcuenTpa, xax 3to HMeeT mccto 
B npeanojioxccHHax ansi apyrax njiancT, ho npn aaaaHHH ero cpeanero 
noaoxccHHa no aoaroTe onpeaeJiacTca h BHanMoe. BaeaeM no3TOMy ansi Kaxcaoii 
H3 aBCHaapaTH nacTCH 3oanaKa asa [cpeaHHx] noaoxcenna no aoaroTe, Mcxcay 
KOTopwMH naaneTa [b HaHOoabuieii aaonraunn ] moxcot nonacTb b nanaao 
HCcaeayeMoro naMH [3HaKa]: oano b HanpasaeHHH npoTHB 
nocaeaoBaTeabHOCTH 3HaKOB [ot nanaaa HCcaeayeMoro 3HaKa], Z 

a apyroe — b nanpaBaennH nocaeaoBaTeabHOCTH. BbiwHcaHB 
noaywaromHeca b 3Thx noaoxcennax nandoabuiHe oTKaOHenna, / \ 

Mbi HaiiaeM to HaH6oabuiee OTKaoHCHne, KOTopoe noayyaerca [ A ] 

B caMOM Hawaae paccMarpHBaeMOH aBeHaauaroH wacTH, xax / 

aerKo 6yaeT coo6pa3HTb na ocnoBannH npeawaymero'^^. 

CaeaaeM 3to cnawaaa aaa HaH6oabuiero BenepHero oTKaoHenna, \ © 

cooTBCTCTByromero nawaay CxopnHOHa. \ 

riycTb ABFA [pnc. 12.15] 6yaeT npoxoaHiuHM Hepe3 anorefi \ 

A aHaMCTpoM. OpeanoaoxcHM, hto na hcm b TOHxe F naxoanTca V B 

ueHTp Boanaxa, a b B — ueHTp paBHOMepnoro aBHacenna Yj, 

3nHi;HKaa. FlycTb, no npeanoaoxcennio, ucHTp annuHKaa 
HaxoaHTca B caMOM anoree, Tax hto cpeanee noaoxcenne 
Coanua no aoaroTe nonaaaer na 10 rpaaycoB KaemneH, a 
HCTHHHoe — Ha 8. OnHcaB oxoao tohxh A annuHxa ZH, 
npoBcacM H3 F xacaTcabHyio FH x ero BenepHHM nacraM h A a 

nepnenanxyaapHyio x neii coeaHHHTeabnyio npaiviyro AH. Ha Pmc. 12.15 
ocHOBaHHH aoxa3aHHoro Bbime*** H3BecTHo, HTO ecaH HanOoab- 
mee paccToanne FA paanaeTca 69, to paaHyc AH annuHxaa paaen 221/2 TaxHM 
HacTaM. HoaoxcHB mnoTeHyay AT [TpeyroabHHxa AFH] paBHOH 120, noayHHM, 
HTO npaiviaa AH 6yaeT paana 39;8 TaxHM HacTaM. HooTOMy ayra na AH paana 
38; 4 rpaaycaM, xaxHX b xpyre oxoao npaMoyroabnoro TpeyroabHHxa AFH 
coaepxcHTca 360, h yroa AFH — 38;4 rpaaycaM, xaxHx b aayx npaMWX yraax 
6yfleT 360, nan 19;2 rpaaycaM, xaxHX 360 Oyaer b neTbipex npaMWX yraax, 
H FA HanpaaaeHa x 10 rpaaycain KaemneH. CaeaoBaTeabHO, naaneTa oxaxcerca 
na 29;2 rpaaycax Kaemneii, HMea HanOoabmee paccToanne ot HCTHnnoro 
noaoxcenna Coanpa paBHWM 21 ;2 rpaaycy. 

ijaaee npeanoaoxcHM, hto cpeanaa aoaroTa [peHTpa onHpHxaa] ot anorea 
6yaeT 3 rpaayca, rax hto cpeanee noaoxcenne Coanpa 6yaeT na 13 rpaaycax 
Kaemneii, a HCTHnnoe — na 11;4. HpoBeaa npamyK) BE [pnc. 12.16], onnmeM 
oxoao pCHTpa E annunxa ZH; npoBeaa Taxxce xacaTeabnyio FH, nanepTHM 
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coeflHHHTenbHHC npHMHC EF m EH. B paccMaxpHEaeMOH cHTya^HH, x.e. Koma 
yroa ABE npeAnoaaraerca pasHUM 3 rpa^ycaM, KaxHX b aerHpex npaMHx 
yraax coAep>KHTca 360, na ocHOBaHHH HsaoxccHHoro bhuic mojkho noxaaaTb, 
MTO yroa ATE, cooTBcrcTByiomMH pasHOCTH or aKCueHTpacHTera, 6yAeT paBCH 
2;52 TaxHM ace rpaaycaM, a paccToaHHe anHuaiuia b 3tot momcht EF paBHo 
npH6jiH3HTejJbHO 68;58 aacTaM, xaxHX b paflayce EH 
anauHKJia 6yAeT 22;30. Eoih ranoTCHyay EF npanaTb aa 
120, TO npaMaa EH OyAer paana 39;9 TaxHM xce aacxaM; 
noaroMy Ayra na Hcii paBHa 38;5 rpaAycaia, xaxax b xpyre 
OKOJio npaMoyrojibHoro TpeyroabHHxa FEH coAep>KHTca 
360, a yroji EFH — 38;5 rpaAycaia, xaxax b Aayx npaMHX 
yrjiax HMcerca 360, mjim npH6aH3HTeabHo 19;3 rpaAycaia, 
xaxHx 360 HMCCTca b aeriapex npaMHx yraax. BcacACTBHe 
aroro aecb yroji AFH OyAcr paacH 21;55 raxoMy xce 
rpaAycy. SHaaaT, xoraa njianera naxoAHTca na 1;55 rpaAyce 
CxopnaoHa, to HaMOojibuiee ee paccToaHae ot HCTHHHoro 
noAOJxeHHa CoAHua OyAcr paano 20;51 rpaAycaia [1;55 
Cxopnaowa — 11;4 Bccob]. Ho 6biAO Aoxaaaao, mto npa 
Haxo>KAeHMH nAaHCTH Ha 29;2 rpaAycax KAeiuHeii ee 
HaHOoAbuiee orxAOHeHMe or HCTMHHoro noAOxenaa CoAHpa 
cocTaBAaAO 21;2 rpaAyc. Tax xax paaHocTb HaaaAbHwx 
noAOJxeHHH paBHa 2;53, a paanocTb naaSoAbmax otxao- 
Henaa — 11 uiecraAecaTUx, to 58 mecTaAecaTWM ot 
nepBoro HaaaAbHoro noAoxcenaa ao naaaAa Cxopnaona 
cooTBercTByiOT npaOAaaaTOAbHO 4 mecTHAecaTwx; OTHaa 
ax OT 21 ;2, mm noAyaaM cooTBOTCTByromee caMOMy naaaAy 
Cxopnaona naaOoAbuiee Beaepnee OTXAonenae ot hcthhho- 
ro noAOxcenaa CoAHua, paBHoe 20;58 rpaAycaM**^. 

^I,Aa onpeACAenaa HaaOoAbuiero yTpennero OTXAonenaa 
B HaaaAe Tenbua npeAnoAoacaM cnaaaAa cpeAwee noAO- 
xcenae no AOAroTe OTcroamaM ot neparea na 39 rpaAycoB 
B HanpaBAenaa nocAeAOBaTeAbHoCTa 3HaxoB*^'^. TaxaM 
o6pa30M, cpeAHee noAoxcenae CoAHua OyAer na 19 
rpaAycax TeAbua, a acraHHoe — na 19;38. Bo3bMeM 
noAoOHHH aepTexc, na xoTopoM anapaxA OTCTynaer ot 
neparea b HanpaBAenaa nocAeAOBaTeAbnocTa 3HaxoB, a 
Pmc. 12.17 npoBeACM xacaTCAbHyio x yTpeHnea aacTa 3nau,axAa. B 

yxa3aHHOM noAoxcenaa, T.e. xorAa yroA ABZ [pac. 12.17] 
npeAnoAaraerca paBHHM 39 rpaAycaM, xaxax b aeTMpex npaMHx yrAax 
coAcpjxaTca 360, na ocHOBanaa aaAoxceHHoro Bbime moxcho Aoxa3aTb, hto yroA 
AFE OyACT paaen 40;57 TaxaM xce rpaAycaM, a npaMaa FE paccToanaa b 
yKa3aHHHH MOMeHT coAcpjxaT 55;59 aacreii, xaxax b paAayce EH anauaxAa 
aMeerca 22;30. Ecah ranoTenyay FE npanaTb aa 120, to b npaMoii EH Taxax 
aacTeit 6yAeT 48; 14, a Ayra na neii 6yAeT coAcpxcaTb 47;24 rpaAycoB, xaxax 
B xpyre oxoao npaMoyroAbHoro TpeyroAbnaxa FEH coAepxcaTca 360. HosTOMy 
yroA EFH 6yAeT paaen 47;24 rpaAycaM, xaxax b Asyx npaMHx yrAax OyAcr 
360, HAa 23;42 rpaAycaM, xaxax 360 coAcpxcaTca b aeTHpex npaMHx yrAax, 
a ocraroipaaca yroA HFA — 17; 15 TaxaM ace rpaAycaM. CACAOBaTeAbHO, naancTa 
Mepxypaii, naxoAHCb na 27; 15 rpaAycax Oana, 6yAeT aMeTb naaOoAbmee 
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yxpcHHCC oTKjiOHCHHC OT HCTMHHoro nojio^CHHfl CojiHua, paBHOc 22;23 rpaAycaM 
|19;38 Tcjibpa - 27;15 OsHa ]. 

Tcncpb npcAnojiojKMM, mto njiaHcra no CBoeii cpcAHeii AOAroTC otctoht ot 
ncpwrcsi b xy ;kc cxopony na 42 rpa^yca, xax nxo cpcAnee noAOKCHne CoAHiia 
6yACx Ha 22 rpaAycax Tcnbi^a, a hcxhhhoc — na 22;31. Tax xax b 3xom 
noAOxccHMM yroA ABZ [pwc. 12.171 npcAnoAaraexca paBHHM 42 xpaAycaM, 
KUKMx Mcxbipc npsiMbix yma coAepx«ix 360, mo>kho noxaaaxb, nxo yroA APE 
paBCH 44;4 xakmm xce rpjiAycaM, a paccxoHHne PE b yKaaaHHHii momchx — 
55;50 nacxaM*^*, KaxMx paAwyc EH annuniuia coAcpxHX 22;30. Ecah nmoxenyay 
EP npwHaxb aa 120, xo npawaa EH cocxabhx 48; 19 xaxnx nacxcH, a Ayra na 
Hcii 6yACx paana 47;30 xpaAycaM, kakhx b Kpyre okoao npaMoyrOAbHoro 
xpcyroAbHMKa EPH coAepxcHxca 360. Takhm o6paaoM, yroA EPH paacH 47;30 
xpaAycaM, karhx b Asyx npaMwx yxAax OyACx 360, hah 23;45 xpaAycaM, xaxHX 
360 6yAex b Mcxbipex npaMWx yxAax; ocxaiouAHHca xce yxoA HPA paaen 20; 19 
xaxMM ACC xpaAycaM. CACAOBaxcAbHO, npH HaxoxACHHH nAanexhi MepxypHH na 
0;19 xpaaycoB TcAbua ee HaHOoAbuiee yxpeHHce yAaACHHe ox hcxhhhoxo 
noAOxiCKHsi CoAHua 6yAex paBHO 22; 12 xpaAycaM [22;31 TcAbua - 0;19 
TeAbua]. Ho 6btAO noxaaaHO, qxo npn HaxoJKACHHH Ha 27; 15 xpaAycax TcAbua 
ee HanOoAbuiee yAaAeHne paBHaAocb 22;23 xpaAycaM. Shahhx, pasHOCXb 
HawaAbHHx noAOAceHHH OyACx 3;4 xpaAyca, a pasHocxb HanOoAbmHX yAaACHHH 
— 11 mecxHAecaxHx, xax nxo 2;45 xpaAycaM ox nepaoxo HanaAbHOxo noAO*eHHH 
AO HanaAa TcAbua cooxaexcxByex npHOAHSHxeAbHO 10 mecxHAecaxwx. Oxhbb 
MX ox 22;23, noAyHHM HanSoAbuiee yxpeHHee paccxoaHHe ox hcxhhhoxo 
noAoxeHHa CoAHua jxJin naqaAa TeAbua, pasnoe 22; 13 xpaAycaM, hxo h 
xpe6oBaAocb onpeACAHXb. 

Bwhhcahb xaxHM Ace oOpaaoM HanOoAbuiHe yxpenHne h aenepHne oxKAoneHHa 
o6eHx riAanex, noAyHaromHeca aJ1s> ocxaAbHux snaxoa [sOAHaKa], mh cocxaanAH 
AAA HHX xa6AHuy H3 12 cxpoK, pABHux HHCAy SHAKOB, H 5 cxoa6uob. B nepBOM 
cxoA6ue MH noMecxHAH HAHAAa SHAKOB [soahaka], oxopABAascb OX Obha, b 4 
CAeAyroiAHx cxoA6uax — BHHHCAenHHe HanOoAbmHe paccxoaHna nAanex ox 
HCXHHHOXO nOAOACeHHa COAHUa, npHHOM BXOPOH H XpeXHH CXOa6uH COACpACaX 
yxpcHHHe H BeaepHHe oxKAOncHHa BenepH, a nexBepxHH h naxHii yxpenHne 
H BeaepHHe oxhaohchha MepxypHa. H xaOahua axa xakoba. 

10. Ta6AMu,a HaH6oAbUiMx yAHACHHii nAanex 
ox hcxhhhoxo noAOxcenna CoAHua 


HaMajio snaKa 

BcHcpa 

MepKypHM 

SoAHaKa 

yxpeHHMe 

BenepHHe 

yxpeHHMe 

BenepHHe 

OseH 

45° 14' 

46° 22' 

24° 14' 

19° 36' 

TeABH 

45 17 

45 31 

22 13 

21 7 

EAM3Hei(bl 

45 34 

44 49 

20 18 

23 41 

PaK 

45 56 

44 25 

18 17 

26 16 

Aes 

46 20 

44 31 

16 35 

27 37 

Aeaa 

46 38 

44 55 

16 8 

26 17 

Becbi'^^ 

46 45 

45 41 

17 46 

23 31 

CKOpnMOH 

46 47 

46 30 

21 32 

20 58 

CxpcAeti 

46 30 

47 13 

26 9 

19 28 

Koaepor 

46 7 

47 35 

28 37 

19 14''' 

BoAOAefi 

45 41 

47 34 

28 17 

18 51 

Pbi6bi 

45 20 

47 7 

26 24 

19 0 
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1. O rnnoTesax, Kacaiou^Hxca ABMxceHHfl nsTM njianeT no uinpoTe 

Ma TeopHH naTH njianeT ocTaioTca eme Asa sonpoca: o6 hx abhxcchhh no 
UmpOTC OTHOCHTCAbHO CpeAHCH AHHHH 30AHaKa H o6 OnpeACACHKH paCCTOHHHH 
nAanex ox CoAHpa b hx reAHaxHiecKHx BOCxoAax h aaxoAax. B nocACAHCM 
CAywae Heo6xoAHMO CHawaAa paccMoxpexb paccxoHHHH xaxAOH as nAanex no 
uinpoxe, nocKOAbxy ohh CAyxcax npHHHHoSi HexoxopHx aaMexHHx pasAHUHH b 
HX reAHaxHHeCKHX BOCxoAax h saxoAax. noaxoMy mm cnanaAa h3ao*hm o6mHe 
AAS Bcex [nAanex] coo6paxcenHa oxnocHxcAbno naxAonenHft hx xpyroB. 

Bo-nepBHx, y KaxcAofi m 3 nAanex na6AiOAaexcH abohkoc nepaBcncxBO no 
uiHpoxe, xax xce xax h y anoMaAHH no AOAroxe, a HMenno OAno saBHcnx ox 
naxoacAenna b paSAHwnMx nacxax soahaka h onpeACAaexca axcnenxpHnecKHM 
KpyroM, a Apyroe CBaaano c CoAnueM h onpCACAHexca anHUHxAOM*. IloaxoMy 
MH npcAnoAaracM, nxo y Bcex naanex aKcpenxp naxAonen k oaockocxh 
30AHaKaAbnoro xpyra, a annnHKA hmccx naxAon k oaockocxh axcpenxpa. FIpH 
3X0M, xax MH cxaaaAH, ne nonyanxca nnxaxHx cymecxBennHx oxxAonennn b 
ABH xenHH no AOAroxe hah b onpeACAennH anoMaAHH, ecAH HaxAOHH [axcpenxpa 
H annuHXAa ] 6yAyx HMexb xaxne BeAHHHHH, xoxopne mm ycxanoBHM b 
A aAbHeftuieM^. Bo-Bxopwx, h 3 oxACAbHHx Ha6AiOAeHHH AAH xaacAOH naanexH 
MH ycxanoBHAH, nxo xoxAa yxonnennHe ananenHa agapoxh h anoMaAHH oxcxoax 
npH6AH3HxeAbHO HA HexBCpxb xpyxa — nepBoe ox ccBepnoH pah K)*hoh 
npeACAbHOH xonxH axcnenxpa, Bxopoe ox cooxBexcxByxJmero [Hcxannoro ] anorea 
[annnHXAa], — naanexH Ha6AiOAaioxca b camoh haocxocxh aoAnaxa. Bcacacxbhc 
3X0X0 MH npcAnoAoacHAH, nxo ahhhh naxAona axcnenxpoB npoxoAax nepea 
nenxp aoAnaxa, xax y JlynH, h onpcACAaioxca AnaMexpaMH, npoxoAauxHMH 
nepea ceBepnyio h loxcnyio npeACAbHHe xomxh, a haxaohh 3nHu,HXA0B 
onpeACAaioxca yxAOM ahhhh, npoxoAflinCH nepea nenxp aoAnaxa, c AnaMexpoM 
annnHxjia, na xoxopoM naxoAaxca bhahmhc anoren h nepHren. 

flaAce, AAa xpex nAanex — Caxypna, lOnnxepa h Mapca — h 3 Ha6AiOAeHHH 
MH ycxanoBHAH, nxo xoxAa noAoxenna naanex no Aoaroxe npnxoAaxca na 
nacxb axcnenxpa, npHaeraiomyio x anoreio, ohh BcexAa xaxyxca HMerouxHMH 
oxxAonenna x ceaepy ox naocxocxH aoAnaxa^ h aBaaxjxca 6oAee ceaepHHMH 
AAa noannHH b nepHxeax annnnxAOB, hom b anoreax'*. Ecah xe hx noaoxenna 
no AOAxoxe npnxoAHxca na nepHrennyio nacxb axcnenxpa, xo ohh Ha6AiOAaioxca 
B npoxHBonoAOXHOM noAOxeHHH — X lOry ox [haocxocxh] aoAnaxa. 3axeM 
[xax MH ycxanoBHAH], camho ceaepHHe xohxh axcnenxpOB y Caxypna h 
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lOnHTepa naxosHTca b HaMajie anaKa KjiemHeft, a y Mapca — b KOHeaHwx 
aacTHx Paxa, noaxH b tohkc ero anorea^. OxcKJaa mo*ho saKjiioaHTb, mto b 
ynoMHHyxHx aacxax soAHaxa skcuchtph OTKjioHaroTca k ceaepy, a b 
SHaMerpajibHO npoTHBonojioxHNx uacrax — na CTOjibxo xce k lory; y annuHKjiOB 
nepHreiiHHe aacTH Bceroa otkjiohchh b xy xce CTopony, mto h axcucHTpH^, 
npHacM SHaMeTpbi, npoBeflCHKNe nofl npaMbiM yr;iOM k JiHHHaM anorecB 
[anHUHKjiOB ], Bcerfla ocTarorca napajuiejibHUMH oiockocth sosHaxa. 

y BeHepw H MepxypHa mh Ha6jiio;iajiH, mto xoma nojioxccHHa [uchtpob 
Hx anHUHKjiOB] no flojiroxe npHxoflaxca na anoren h nepHren axcueHTpoB, to 
nojioxccHHa b nepHrcHHOH yacTH annuHicjia no uinpoTC HnneM ne orjinnaiOTca 
^27 OT nojioxccHHH B anorcHHOH wacTH [onHUHKJia], ho b o6ohx cjiynaax 6yayT 
h;ih ccBepHee, hjih lOXHee aoflnaKa ea o^HHaKOByio Be;iHHHHy: y BeHepw Bceraa 
ceaepnee, a y MepxypHa, Hao6opoT, Bcema roxcnee^. B Handojibuinx 
OTKjioHeHHax [oT CojiHua] HX noJio^eHHa [no ninpoxe b anoree axcueHTpa] 
paajiHHaiOTca Meayiy co6oh 6 ojibuie Bcero, a HMenno yxpeHHHe ot BeuepHHX. 
Ot nojioxeHHH xe b anoreax h nepnreax anHUHxiiOB, T.e. ot pasHOcrn [no 
niHpoTe], npoHSBOAHMOH axcueHTpoM, ohh OTJiHHaKJTca Ha oaHHaxoByio 
BeJiHHHHy, HO B npoTHBonojio^Hwe CTopoHH. HaH6o/ibmee BeHcpnee OTKjiOHCHHe 
njianeTW, OTCTaromeft [ot ucHTpa annuHKJia] npn cyxoMHOM ABH*eHHH, y 
Benepw 6yfleT b anoree axcucHTpa 6o;iee ceBepnwM (weM yxpennee OTKJioneHHe], 
a B nepnree — 6o;iee kjxhwm; y MepxypHa, Hao6opoT: b anoree — 6o;iee 
roxHWM, a B nepnree — 6o;iee ceBepnwM. [Kpowe Toro, mh Ha6j[iosa;iH, hto] 
xorAa HX yTOHHeHHwe noAo^enna no AOAroTC npnxoAaxca na ySAW [axcuenTpa® ], 
TO B TOHxax, OTCToaiuHx HA HCTBcpTb oxpyACHOCTH OT nepHreoB HAH anoreoB 
anHUHKAOB, noAOAceHHa o6eHx nAanex oxaswaaiOTca b caMofi oaocxocth 
aoAHaxa^. noAOxcenna Ace b nepHreax [annuHXAOB ] 6yAyT b HaH6oAbmeH 
creneHH oxAHwaTbca [no uinpoxe] ox noAOAceHHH b anoreax. ripn 3tom y 
Benepw b ysAe, naxo^ameMca na noAyoxpyACHocxH, rAC ypaBHenne oxpnua- 
528 xeAbHo, HHxAHHauHa noAyHaexca x lory, a b yaae, AeacaipeM b npoxHBono- 
AOACHoii noAyoxpyxcHocTH, — x ceaepy. Y Mepxypna xe Hao6opoT: npn 
HaxoxACHHH ysAa b oxpHuaxeAbHOH noAyoxpyxHocTH HHXAHHauna 6yAeT x 
ceaepy, a b npoTHBonoAoxHoii nacxH — x lory. TaxHM o6pa30M, noAyMaexca, 
HTo HHXAHHauHH 3xcueHTpoB 6yAyT xaxxe nepeweHHWMH, h nepnoA hx 
HSMeneHHa coanaAaex c nepnoAOM ABHxeHna annuHXAa [no axcueHxpy]. Ecah 
annuHXA 6yAeT b ysAe, to sxcueHxp nonaAcr b soAHaxaAbnyro nAocxocxb, a 
anoreax h nepnreax [axcueHTpoa] oxxAOHeHHa annuHXAoa [no oinpoxe ox 
axcueHxpoB] 6yAyT HaH6oAbmHMH, npHaew y Benepw ohh acahiot 3 nHu,HXA 
6oAee ceaepHHM, a y Mepxypna 6oAee ioxhwm. [Mw xaxxe ycxanoBHAH, mto] 
3nHAHXAbi npoHSBOAax ABa HepaBencTBa [no uinpoxe]: b ysAax axciieHTpoB ohh 
coo6iAaiOT HaH6oAbmyio HHXAHHaixHio AHaMerpaw, npoxoAaujHM uepes BHAHMwe 
anoren, a a anoreax h nepnreax axcueHxpoB — HaH6oAbmyio o6AHKBauHio 
(xaxoe HasaaHHe mh AaAHM axoMy oxxAOHeHHio) AHaMexpaM*®, nepnenAHxy- 
AapHWM ynoManyxwM; Hao6opox, nepBwii [AHawexp] ohh npnaoAax a luiocxocxb 
axcueHxpa a anoreax h nepnreax [axcueHxpa], a nocAeAHnii — a iiAocxocxb 
soAHaxa B yxasaHHHx ySAax. 
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XIII.2. O xapoKmepe deuxenun a uuKauHanunx u oOjiuKeanunx 


2 . O xapaKxepe aBHaceHMH b npeariojiaraeMwx HHKJiHnapHHx 
H o6jiHKBapM8x corjiacHO THnoxesaM 

Ha BHmeH3;ioxceHHHx npeflno;ioxeHHH noJiyMaerca, mto SKCpenTpHaecKHe 
KpyrH naxH luianex HaKjXOHeHW k iuiockocxh cpeflHeii jihhhh soanaKa h npoxoaax 
aepea penxp nocJieflHero, ho y xpex njiaHCx — CaxypHa, lOnnxepa h Mapca — 
3XOX HaKjXOH 6yaex nocxoaHHWM, xax axo npn anaMexpajibHO npoxHBonoJioxcHWX 
nojioxceHHax njxaHexH CMCmaioxca no uiHpoxe b npoxHBonojioxcHiae cxopoHH, a 
y BeHepw h MepxypHa oKcpeHxp flBH>Kexca no uiHpoxe BMecxe c 3nHu,HKJiOM 
B OSHOM H xoM xcc HanpaBJieHHH* *: ana BenepH Bceraa na ceaep, a aaa 
MepxypHa Ha ror. 

[y Bcex naanex] npoxoaauxHe nepea BMAHMue anoren anaMexphi 3nHu,HK- 
aoB, BHXoaa Ha HOKOXoporo nanajibHoro noaoxcenna b naocKOcxH 3KCueHxpa, 
nepeMeuxaioxca b cooxboxcxbhh [c aBHxceHHeM] no MaawM KpyraiH, Koxopiae, 
xax CKaaaxb, npHaoxcenw k hx nepHreiiHbiM xonuaM. PaaMepw 3xhx Maawx 
xpyroB onpeaeaaroxca [MaxcHMaabHUMH] oxicaoHCHHaMH no uinpoxe [anaMexpoB 
anHUHxaoB], ohh nepnenaHKyaapHM naocxocxain 3xcueHxpoB h hmoiox cboh 
ncHxphi B 3XHX naocxocxax; ohh Bpamaioxca paBHOMcpno c nepnoaoM, paBHWM 
aBHxceHHK) no soaroxe, Bwxofla na HanaabHoro noaoxcenna oanoro na xohu,ob s3o 
B nepeceweHHH cbobh co6cxBeHHOH naocxocxn h naocxocxn annuHxaa [npn ee 
coBnafleHHH c naocxocxbio axcuenxpa] h aRnraacb, npeanoaoxcHM, x ceBcpy; 

OHH yBaexaiox bmccxc c co6oh naocxocxH annuHxaoB, xoxopwe no HCxeneHHH 
nexBepXH o6opoxa nepexoaax, omobhaho, x caMOMy ceaepnoMy npcAcay, aa 
caeayiomyio wexBepxb o6opoxa ohh Boanpamaioxca b naocxocxb axcpeHxpa, aa 
xpexbK) nexBCpxb — x caMOMy loxcHOMy npeaeay h, naxonep, aa nocaeanroio 
BoaBpamaioxca x nawaabHOMy noaoxcennio b naocxocxn. HawaabHaa h xoHenHaa 
xoHXH 3xoro aBHxccHHa y Caxypna, HDnnxepa h Mapca Haxoaaxca b ceneHHH, 
cooxBexcxByromCM BOCxoaamcMy yaay, y Benepw — b nepnree axcucHxpa, y 
Mepxypna — b anoree oxcpeHxpa^^. AnaMCxpH (onnuHxaoB], npoBeaeHHwe 
noa npaMWMH yraaiHH x BWUieynoMHHyxwM, y nepBWx xpex naanex, ocxaioxca, 
xax Mbi cxaaaan^^, Bceraa napaaaeabHWMH naocxocxn aoanaxa nan bo BcaxoM 
caynae He oxxaonaioxca ox nee na aaMexnyio BeaHHHHy; y Mepxypna xce h 
Benepbi 3xh aHamexpH xoxce Bwxoaax na nexoxoporo nanaabHoro noaoxcenna 
B naocxocxn aoanaxa h Bpauxaioxca b cooxbcxcxbhh (c aBHxceHneM BOo6paxcaeMOH 
xohxh] no MaaoMy xpyry, npHao*eHHOMy x hx xoHpaM, HMCiomHM, cxaxceM, 
6oabmyK) aoaroxy. 3xh MaaHe xpyra xo*e aoaxcHbi 6bixb copaaMepHW 
BeaHHHHaM [inaxcHMaabHoro ] oxxaoHCHna no uinpoxe [aHamexpa onnuHxaa], 
nepneHflHxyaapHH x naocxocxn aoanaxa h HMexb peHxpH na anaMexpax, 
napaaaeabHHX naocxocxn aoanaxa. BpavaeHna nponcxoaax c xaxon x:e s3i 
cxopocxbK), Hxo H y nepBHx Maabix xpyroB, Bwxoaa na xaxoro-HH6yab 
HanaabHoro noaoxcenna b cenennax nx co6cxBeHHbix naocxocxen n [naocxocxeii] 
annpnxaOB [xoraa ohh coBnaaaiox c naocxocxbio aoanaxa]; aanraacb, cxaxceM, 
onaxb X ceaepy, ohh yBaexaiox aa co6oh aanaanwe^^ xohuh ynoManyxwx 
anaMexpoB coBepmenno xax xce, xax 6iaao cxaaano Bbiuie. Hanaabnon n 
xoHeHHon xoHxaMH noao6Horo aBnxceHna 6yayx: y Benepw — yaea, cooxaex- 
cxByiomnn noaoxcnxeabHoii noayoxpyxcHocxn, a y Mepxypna — yaea, cooxaex- 
CTTByiomnn oxpnpaxeabHon noayoxpyxcHocxn*^. 

Oanaxo oxHocnxeabHO ynowanyxwx waawx xpyroB, no xoxopwM nponcxoanx 
Bpamenne [no uinpoxe ] onnunxaoB, mw aoaxcHw npeanoaoxcnxb caeayiomee: 
ohh xoxce aeJiaxca nonoaaM xewn naocxocxaMn, y xoxopwx, xax mh cxaaaan. 
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npoHCXo^HT nepHoamfecKHC HSMCHeHUfi HaicnoHa'^; aeHCTBHTCJifaHO, tojibko 
T axHM o6pa30M MoryT no^ywHTbCH oaHHaKosue nepcMemeHHa no uinpore b o6e 
CTopoHbi. KpoMC Toro, paBHOMepHue BpameHnn ohh coBepuiaror ne Boxpyr 
CBoero ucHTpa, ho Boxpyr HCKOToporo apyroro, coo6maiomero othm MaawM 
KpyraM tot >Ke OKcpeHTpHCHTer, KOTopwii noayHacTCH no aoaroTC y naanerbi 
no oTHOincHMK) K Kpyry, npoxoasmcMy nepc3 cepeannw aoawaKaabHbix 
cosBcsanM. /JcMCTEMTcabHo, MH npeanoaaracM, hto BpcMCHa BOSBpamenHH b 
aBH>KeHMHx KaK no 3oanaKy, Tax H no maaoMy xpyry HBaaiOTCH oaHnaKOBbiMH 
H HTO nepeMcmeHHH 3a Kaxcayio nerBcpTb o6opoTa aoaxcHbi y o6onx cosnaaaTb 
c Ha6aioaaeMbiMH. Ecaw 6bi BpamenHC Maaoro xpyra coBcpinaaocb Boxpyr ero 
co6cTBeHHoro ucHTpa, TO ynoMHHyToe hhkohm o6pa30M ne Morao 6bi npoH30HTH, 
Tax xax B aBHJxcHHM Maaux xpyroB xaxcaaa nerBcpTb xpyra npoxoanaacb 6bi 
3a oaMHaxoBoe bpcmm, a b Ha6aK5aaeMOM aBH>xeHHH annpHxaa no oTHOuiennK) 
X 3oanaxy OToro HHxax hc Morao 6biTb BcaeacTBne axcuenTpncnTeTa, 
npcanoaaracMoro aasi xaxcaoii naaHCTbi. Ecan >xe paBHOMepnoe Bpamenne 
iMaawx xpyroBI 6yaeT npoHcxoaHTb Boxpyr tohxm, pacnoaoxennoH noao6Ho 
UCHTpy IpaBHOMcpHoro BpaincHHfl I oxcueHTpHHCcxoro xpyra, to aaa cootbct- 
CTBytoujiMx Ha 3oaHaxe h Ha MaaoM xpyre ucTBepTax oxpyacnocTH BoccTanoB- 
acHHa HaxaoHOB 6yayT coBcpinaTbca b oaHHaxoBbie BpcMCHa. 

M nycTb HHXTo, paccMaTpwBaa o6myK3 cxcMy HauiHx yxHiupcHHH, hc cuHTaer 
OTH rHnoTC3bi caHinxoM HCxyccTBCHHWMH. Hc caeayer npHMCHaTb ncaoBenecxHe 
noHaTHa x 6o>xecTBeHHOMy w ao6HBaTbca b TaxoM BcaHXOM aeae yBcpcHHOCTH 
npH noMoiuH COBCCM HcnoaxoaauiHx anaaorHH, h6o hto moxcct 6biTb o6mero 
MCJXay TCM, HTO BCHHO OCTaCTCa TCM >Xe CaMbIM, H TCM, MTO HHXOraa HC 
coxpanacTca? Maw Moxay tcm, mto bo bccm BCTpewacT npenaTCTBHC, h tcm, 
HTO HC HMCCT npcnaTCTBHM aa>XC B CaMOM ce6c?*^ Ho X He6eCHbfM aBHXCHHaM 
Hy>XH0 nwTaTbca npHcnoco6HTb cxoab bo3mo>xho npocTbie npeanoaoaccHHa, a 
ccaH OToro HcaocTaTOHHo, TO BO BcaxoM cayaae aonycTHMbie'*. /l,eHCTBHTeabHo, 
ccaH xaxaoc m3 Ha6aioaaK)mHxca aBacHwii yaacTca oann paa o&bacHHTb TaxHMH 
THnoTcaaMM'^, to hto >xc 6yaeT yaMBHTcabHoro, ecan He6ecHbie aoHaccHHa 
MoryT noayHaThca TaxwM cao>XHbiM o6pa30M? Beat a-aa OToro hc cymecTByer 
HMxaxoii npcnaTCTByiomcM npMpoaw, ho bcc copaaMcpaerca c ecTCCTBCHHbiMH 
aBMXccHMaMM xaxaoM HacTM H npcaocTaBaacT HM MccTo H B03M0>XH0CTb, aaxcc 
ccaH |aBM>xcHMa I coBcpinaiOTca b npoTHBonoaojXHbie cTopoHW. H bcc 3th 
aBMx<CHMa MoryT acrxo npoHcxoawTb h 6biTb Bnanbi b pacnpocTpancHHOH Bcaae 
TOHXOM MUTcpHM, B xoTopOM HC 6yaeT npcnaTCTBHH HC Toabxo a-^a XpyrOBblX 
op6MT, HO aa>xc H aaa ccjicp h occii BpaincHMa. Mx CBaab h BSaHMHoe BanaHHC 
B paaaMHHbix aBM>xcHMax xa>xyTca nam oacHb HCxyccTBCHHWMH b ycTpawBacMhix 
HaMM Moacaax, h Tpyano cacaaxb Tax, •jto6h aBHacCHHa hc MCuiaaH apyr 
apyry, HO B Hc6c HMxaxOC H3 OTHX aBHXCCHHH HC BCTpCTHT npCOaTCTBHH OT 
noao6Horo cocaMHCHMa. Jlymnc 6yaeT h o caMoii npocTOTc He6ecHoro cyanTb 
HC Ha ocHOBaHMH Topo, HTo HBM xaxtcTca TaXHM, h6o Beat H y Hac HC aaa 
BCCX 6yaCT npOCTbIM OaHO H TO JXC. ripH TaXOM paCCMOTpCHHH HHHTO HC 
noxa>xcTca hom npocTbiM h3 coBcpuiaiomcroca Ha He6e, aaxce HCHSMCHHocTb 
ncpBoro aBM>xcHMa, m6o aaxcc oto aBHaccHHC, aBaaiomeeca oaHHM h tcm ace 
BCC BpCMa, flJlfl Hac O&baCHMTb hc TOabXO TpyaHO, HO H BOo6lne HCBOaMOaCHO. 
3to MoacHo cacaaTb Toabxo m3 fpaccMorpcHHH ] npnpoaw Tca b cbmom He6e h 

HCM3MCHHOCTM MX aBMaCCHHM. Toraa aeftCTEMTCabHO BCC [aBMaiCHHa ] HEM 

noxaacyTca npocTUMM m aaacc 6oacc npocTWMH, hcm tc, hto y Hac TaxHMH 
xaxyTca, m mbi 6c3 Bcaxoro Tpyaa h aaMCuiaTcabCTBa cMoaccM npeacTaBMTb 
cnoco6bi MX BpaiHCHMa. 
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XIII.3. O eejiuHuHOx uwcmihohuu u oOmKeanuu djisi Koxdou nmHembi 


3. O Be;iHHHHax HHK;iHHai;MM h o6;iHKBai;HM hjih KaxuoH njianeTbi 


Ha OCHOBHHHH CKasaHHoro MOxcHO npcflcraBHTb ce6e o6mee nojioxcHHe h 
nopaaoK HaKjiOHa [pa3JiH»iHHx ] KpyroB. Kaxcfloft x.e luianeTH aacTHHC 

3HaaeHHH flyr, HSMCpaiomHx HaicjioHbi, onpeaejiaiOTca no 6ojibnioMy xpyry, 
npoBCflCHHOMy nepe3 nojiKKH xpyra naiuioHa^® nepneHflHKyjiapno k njiocKOCXH, 
npoxoflamen nepe3 cepeannH 30AHaKajibHbix co3Be3aHH, no axoMy xpyry 
onpcflCJiHioxca h oxtuiOHenna no nrapoxe; y Benepia h MepKypna fljia 
BHanaieHHH yflo6Hee [HCnojib30Baxb ] oxKJicneHHa, Ha6jnoAaeMLie b BHnieyKa- 
3aHHHX no;io»:eHHax^^ Koraa hx ABHacenna no aojiroxe nponcxoAax b anoreax 
H nepnreax SKCuenxpoB, a caMH njianexH naxoA^xca b nepnreax h anoreax 535 
anm^HKAOB, xo, xax mh CKaaajiH, na ocHOBannH CAejianniax b6jih3h axnx xonex 
Ha6jnoAeHHH^^ njianexH naxoA^xca na OAHnaxOBOM paccxoannH ccBepnee hah 
loacnee BOAnaxa: Benepa BcerAa 6yAex caMoe 6oAbHiee na 1/6 rpaAyca ceBcpnee, 
a MepxypHH BcerAa loacHce Ha 1 / 21/4 rpaAyca. CACAOBaxcAbno, HaKAonw 
SKCueHxpHHecKHx xpyroB AJia Ka>KAOH h3 hhx hmciox xax pa3 xaxHe BeAHannw^^. 

B HaH6oAbniHX x.e yAaACHHax ox CoAHua o6e nAanexH b cpcahcm Kaxyxca 
Ha 5 rpaAycoB ceBepnee hah loxHee no cpaBHCHHio c HaH6oAbniHM yAaACHHCM 
B npoxHBonoAOACHyio cxopoHy; AeflcxBHxcAbHo, Benepa Aaex ynoManyxyio 
pa3HOCXb B npOXHBOnOAOJKHHX nOAOXCeHHaX, AHHlb Ha HeSHaHHXeAbHyiO aacxb 
rpaAyca Menbuiyio 5 rpaAycoB b anoree axcueHxpa h [na HeBnaanxcAbHyio 
aacxb rpaAyca] 6oAbme b nepnree, a MepKypHii canoe 6oAbniee na I/2 rpaAyca 
[MCHbuie H 6oAbme noAyaeHHofl AAa Benepu bcahhhhw TaxHM o6pa30M, 
HaKAOHH anHpHKAOB C XOH H C APyrOH CXOpOHW OAOCKOCXen OKCpeHXpOB B 
cpCAHen cxarHBaiox Ha nepneHAHxyAapHOM k aoAHaxy xpyre Aym b 21/2 
rpaAyca^^. OxcKJAa onpeACAaroxca BeAHMHHH yrAOB, cocxaBAaenbix annuHKAaMH 
c HAOCKOCxaMH aKCpeHxpoB, xax 3X0 BbiacHHxca B AaAbHeiinieM^^ na ocHOBaHHH 
xoro, Hxo MH oxHocHxeAbHO HHX AOKaAcoM; noxa Ace ne 6yAeM paapHBaxb 536 
o6nj;HH aHaAH3 naxAOHOB naxH nAanex. 

KorAa HX yxonnennHe ABH^xenna no AOAroxe npoHCxoAax b y3Aax h 
[noaxoMy] b cpcahhx paccxoannax^^, Benepa, naxoA^Cb oxoao anorea annuHicAa, 
Ha6AK)Aaexca na 1 rpaAyc ceaepnee hah loxcnee cpeAneii ahhhh aoAHaxa, a 
OXOAO nepnrea npH6AH3HxeAbHO na 61/3 rpaAycoB^*; oxciOAa noAynaexca, nxo 
HaxAOH annuHXAa oxcexaex IVj rpaAyca na xpyre, npoaeACHHOM onncaHHHM 
o6pa30M nepea ero ooaioch. flencxanxeAbHO, HMenno xaxne BeAHHHHH mh 
HaHACM Ha ocHOBaHHH [xa6AHu] anHuHXAHMecxoH anoMaAHH A.'ia cpeAHHx 
paccxoaHHH, a Hnenno b anoree anHuHXAa yroA apenna [b 21/2 rpaAyca] 
cxarHBaex 1;2 rpaAyc, a b nepnree — 6;22 rpaAycoB^^. HAanexa ixe Mepxypnii, 
HaxoAHCb b6ah3h anorea annuHXAa, xax moacho BHHHCAHXb npH6AH3HxeAbHO 
na ocHOBaHHH ero 6AH2KaHniHX ^a3, xaxexca roxnee h ceaepHee cpeAHeii ahhhh 
aoAHaxa na 1 1 / 21/4 rpaAyc, a b nepnree — npH6AH3HxeAbHo na 4 rpaAyca^®; 
oxciOAa HaxAOH annunxAa noAynaexca paaHHM 6V4 rpaAycan. HnenHo xaxne 537 
aeAHHHHH MH HaHACM Ha OCHOBaHHH aHOMaAHH SHHI^HXAa A^ia paccxoaHHH, 
cooxBexcxayiOEAHx HaH6oAbHiHM HHXAHHauHaM, x.e. xorAa yxonneHnaa AOAroxa 
oxcxoHx Ha nexaepxb xpyra ox anorea [axcpenxpa ], npn 3xom b anoree anHpHXAa 
yroA apeHHa [aeAHHHHOH 6V4 rpaAycoB] cxarHBaex 1;46 rpaAyc, a a nepnree — 

4;5 rpaAyca^*. 
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Hto KacaexcH ocrajibHux luiaHex — Caxypna, HDnHxepa h Mapca, — xo 
He cymecxByex Mcxona, nosBOJiHiomero noJiyHHXb cpaay xe Be^iHHHHH 
HaKJlOHCHHH, xaK KaK o6a BHfla HaKJIOHCHHH H xo, HXO npOH3BOHHXCH 
3KCU,eHXpOM, H XO, HXO SaBHCHX OX 3nHUHKJia, 

Bceraa 6yayx CMCinaHH flpyr c flpyroM, ho, 

Ha6;iiOflaa Be;iHHHHbi oxKjiOHCHHa no ninpoxe b 
nepHxeax h anoreax OKCpeHxpoB h ohhhhkjiob, 

MH CMOXCM Bhme;iHXb Kaxfloe H3 HaKJIOHCHHH 
cjiCHyioinHM o6pa30M. 

Hycxb B HJiocKOCXH, nepncHflHKyJiapHOH k 
cpcHHCH JiHHHH 30HHaKa, AB [pHC. 13.1] 6yfflex 
o6meH jiHHHCH ee ceneHna c luiocKocxbio 
30flHaKa, FA — c luiocKOCxbio OKCuCHxpa, a 
xoHKa E — uCHxp 30flHaKa — [naxonnxca] b 
o6meM cenCHHH 3 xhx [xpex] iuiockocxch. 

OnHincM BOKpyr anorea F OKCiieHxpa h ero 
nepHxea A b ynoManyxoH euiockocxh [nep- 
HCHflHKyjiapHOH 30flHaKy] paBHbie Kpyrn 

538 ZH0K H AMNS, KaK 6u npoxoflamne nepea 

nOJIIOCM OHHIIHKJIOB, H Ha HHX 6yfleM OnpCflC- 
JiaXb HaKJIOHM lUIOCKOCXCH OHHUHKJIOB, 3 HMCH- 
HO no oxHomeHHK) k npaMUM HFK h MAS, 
o6pa3yK)mHx, kohchho, npn F h A pasHbie yrjiH. Ha uenxpa E aognaKa, rae 
noMcmaexca nain rnaa, npoBCaCM coeaHHHxejibHue npaMue k anoreaM h 
nepnreaM annuHiuia, a hmchho k anoreaM npaMue EH h EM, a k nepnreaM — 
EK H ES, npnqcM b xoHxax K h S mh 6yaeM, oneBHflHo, hmcxb npoxHBOCXoaHHa, 
a B xoHKax H H M — coeaHHCHHa^^. 

fljia. Mapca mh BaajiH oxKjioHCHHa no ninpoxe, KOxopHC nojiynaioxca b 
npoxHBocxoaHHax b anoree SKCuCHxpa, x.e. b xohkc K annuHKJia, a xaKxe b 

539 nepHree OKCnenxpa, x.e, b xohkc S annuHiuia, xax KaK cooxaexcxByiomaa 
paaHHpa 6yaex Bnonne omyxHMOH. Mapc b npoxHBOCxoaHnax b anoree 
oxKjioHaexca k ceaepy ox cpeaHeii jihhhh BognaKa na 41/3 rpaayca, a b 
nepHree — k lory npH6jiH3Hxe)ibHO na 7 rpaaycoB, xaK nxo yroJi AEK 
noJiynaexca paaHHM 41/3 rpaaycaM, xaxHx b nexHpex npaMHx yrJiax coaepxHxca 
360, a yroJi BES paBHHM xaKHM xe 7 rpaaycaM. 

VcxaHOBHB 3X0, yxoji AEF naKjioHa OKCnenxpa h yroJi HFZ HaiuioHa 
3nHu,HKJia MH onpeaejiacM cjieayiomHM oOpaaoM. Ha ocHOBannH aoKaaaHHoro 
HaMH oxHocHxejibHo aHOMajiHH Mapca jiexKo nonaxb, hxo h 3 yrJiOB, oOpaayio- 
mHxca npH xoHKC, rae naxoanxca naOjiioaaxeJib, h cxarHBacMHx pasHHMH 
ayraMH npn nepnreax annuHiuia, xe, Koxopne noJiynaioxca b anoree OKCACHxpa, 
HMCiox K noJiynaioiaHMca b nepnree OKCuenxpa oxHOincHHC, pasHoe npn- 
6jiH3HxeJibHo oxHOineHHK) 5 K 9^^; cjieaoBaxejibHo, npn paBCHCXBe ayr ©K h 
NS oxHoniCHHc yrJia FEK k yrJiy AES 6yaex, KaK y 5 k 9. TaKHM oOpaaoM, 

540 HOCKOJibKy yrjiH AEK h BES aann h aano oxHoincHHC yrJia FEK k yrJiy 
AES, a yroJi AEF paaen yrny BEA, xo, ecan mh HaiiaeM nacxb, Koxopyio 
paaHocxb BCJiHHHH [yrJioB AEK h BES ] cocxaBJiaex ox paaHocxH [hjichob ] 
oxHoniCHHH [5 H 9 ], H BoabMCM xaKyio xe nacxb ox Kaxaoro na [hjichob ] 
OXHOinCHHH, MH nOJiyHHM BCJIHHHHy, COOXBCXCXByiOiayiO KaxaOH naCXH OXHO- 
ineHHH. 3x0 aoKaanaaoxca npn noMoian cooxBCxcxayioiaeH apHcJiMernnecKOH 
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Tenepb, thk xax bcjih'ihhh [yrjiOB] 6yflyT 41/3 h 7, a hx paanocTb 
22^3, oTHomcHHe xe paBHo 5 k 9, a pasHOCTb ero hjichob 6yneT 4, h 22^3 
cocraBJiHiOT 2^3 ot 4, to, bsbb cooTBercTByiomyio qacxb ot 5 h 9, mh noJiy^HM, 
HTo yroJi FEK paBCH 31/3 rpanycaM, a AES paBCH 6 xaxHM xe rpaaycaM^^. 
CooxBexcxBCHHo axoMy KaxsHH H3 ocxaiomHxca yrjioB AEF h BEA HaiuiOHCHHa 
aKCucHxpa 6yflex paacH 1 rpa^ycy. BoieflCXBHC axoro ayra ©K HaxjiOHa 
anHUHKJia 6yHex paana 21/4 rpanycaM, xax xax na ocHoaaHHH xa6jiHUhi anoMajiHH 
npH6jiH3HxejibHo xaKyio aejiHaHHy hmciox ynoMSHyxbie yr;iLi FEK h AEE^^. 

Hxo Kacaexca Caxypna h lOnHxepa, xo hx noJioxcHHa [no niHpoxe] b 
anoreax aKCuenxpa na HeayBCXBHxejibHyio aejiHaHny oxjiHaaioxca ox nojiy- 
aaioniHxca b nepHxeax b jjHaMexpajibHO npoxHBonojioxHLix nonoxennax. Mh 
BHHHCJ iaTiH npefljioxcHHoe flpyxHM cnoco6oM h 3 cpaBHCHHa nojioxenHfi [no 
niHpoxe] B anoreax h nepHxeax anHUHKJioa. H3 oxflCJibHHx Ha6jiioaeHHH naia 
cxajio acHo, axo b nojioxcHHax npH rejiHaKHaecKHx aocxoaax h aaxoaax 
MaxCHMajibHoe oxKJionenHe k ceaepy h k lory cocxaajiaex okojio 2 rpaaycoa 
fljia Caxypna h 1 rpaflyc fljia lOnHxepa, b npoxHBocxoanHax xe Caxypn 
oxKjionaexca na 3 rpanyca, a KDnHxep na 2 rpanyca^^. H3 BCJiHaHH hx anoMajiHii 
cxanoBHxca acno xaKxe, axo h 3 o6pa3yiomHxca npn nauieM rna3e yrnoa, 
cxaxHBacMHx paBHHMH nyraMH npn anoreax h nepnreax anHUHKnoa, xe, Koxopne 
nojiyaaioxca b anoreax, oxnocaxca k nonyaaiODUHMca b nepnreax, xax 18 k 23 
jyia Caxypna, hjih xe xax 29 k 43 flna KDnnxepa^*, xax xax ayrn ZH h 
©K anHUHKjia paanu. TaxHM o6pa30M, oxnoraenHe yrna ZEH h ZEK 6ynex 
fljia Caxypna paano 18 k 23, a flna lOnnxepa — 29 k 43. Ho yroji HEK, 
npeacxaajiaromHH paanocxb no ranpoxe flsyx axnx nonoxenHH [b anoree h 
nepnree anniiHKJia], paaen fljia o6eHX sxhx nnanex 1 rpaaycy. Cneaoaaxejibno, 
ecjivi MH paaaejiHM 1 rpaayc b yxaaannHx oxnoraennax, xo nonyaHM, axo yroji 
ZEH fljia Caxypna paaen 26 raecxHflecaxHM, a ana HDnnxepa 24, a yron 
ZEK fljia Caxypna 6yaex 34 raecxHaecaxHx, a ana lOnnxepa 36. TaxHM 
o6pa30M, ocxaroniHHca yron AEF naxnona OKCuenxpa nonyaaexca y Caxypna 
pannHM 2;26 rpaaycaM, a y lOnnxepa 1;24 rpaaycy; BMecxo 3 xhx nennann mh 
6yaeM nonb30Baxbca 6onee yao6nHMH 21/2 h II/ 2. Oxcioaa nonyaaexca h ayra 
©K naxnona anHpHKnoB y Caxypna 41/2 rpaayca, a y lOnnxepa — 21/2. HMenno 
xaxne BennannH nonyaaioxca b xa6nHu.ax anoManHH Kaxaon nnanexH a.aa 
ynoManyxHx ancnoBHx anaaenHii yrnoB ZEH h ZEK^^. 3xo naM h xpe6oBanocb 
onpeaenHXb. 

4. IIocxpoeHHe xa6nHu ana aacxHbix snaaenHif oxKnonenHH no uiHpoxe 

H3 BHnienpHBeaennoro mh nonyanan b o6meM BHae BennannH HaH6onbniHx 
naicnoHOB 3KCu,eHxpoB h 3nHUHKnoB. Hxo6h moxho 6Hno yao6HO naxoaHXb b 
xaxaoM cnyaae oxKnonenHa no nrapoxe ana paannannx paccxoannii [ox anorea [, 
MH cocxaBHnn naxb xa6nHn ana naxH nnanex, HMeronjHx xaxaaa xaxoe xe 
ancno cxpox, xax h b xa6nHnax anoMajiHH, h no naxb cxon6uoB. Ha 3xhx 
cxon6uoB asa nepBHx, xax h BHme, coaepxax ancna [apryMenxa [, xpexbH 
xe — paccxoanna no ninpoxe ox cpeaneii nnnnH aoanaxa, cooxBexcxByiomHe 
oxaenbHHM ayraM [aanxenna] no onnuHicny ana HaH6onbniHx naicnoHOB: y 
BenepH h Mepxypna — b yanoBHX xoaxax OKCnenxpoB, a y ocxanbnnx xpex 
nnanex — b ceBepnnx npeaenbnnx xoaxax OKcnenxpoB. HexBepxne cxon6uH 
coaepxax ananornanne npapan^enna ana loxnnx npeaenoB OKcnenxpoB, y xpex 
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Phc. 13.2 


H3 3THX lUiaHCT HaH6oJIbinHe OTmiOHCHKH CaMHX SKCUCHTPOB K CCBCpy HJIH K 
lory 6buiH xaKxe yMTCHw b pacMerax'*®. Bhuhcjichhc ynoMSHyTHx flyr 
[anHUHKJiOB ] fljiH BcHcpH H McpxypHa 6i>uio nojiyacHO 
cjieflyioniHM o6pa30M npH noMomH oahoh reopeMM. 

nycTfa B luiocKOCTH, CToamcH nofl npaMUM yrjioM k 
cpeflHCH jiHHHH 30flHaKa, ABF [pHC. 13.2] 6yfleT o6mHM 

544 ceacHHCM ee c luiocKOCTbio 30flHaKa, a ABE — ee 
ceacHHCM c luiocKocTbio anHuHKJia. IlycTb A 6yfleT 
UCHTpoM 30AHaKa, a B — anHuHKJia, npaiviaa xe AB — 
paccToaHHCM 3nHi;HKJia npa HaH6o.abmHX HaxjiOHax. 

OnHcaB BOKpyr B anauHicji AZEH, npoBCACM nep- 
neHflHKyjiapHHH k AE flaaMerp ZBH a npesnojioxaM, 

MTO njiocKocTb anapaicjia 6yfleT nepneHflaKyjiapaa k 
njiocKOcra aepTexa, rax axo a3 npoBeAcaabix b 
anapaioie npaMHX, nepneHAaxyjiapHbix k AE, Bce 6yAyx 
napajuiejibHH njiocKocxa aoAaaxa a xojibxo oaha ZH 
.jiexax B caMoa axoa luiocxocxa'*'. Flycxb no aaAaHHHM 
oxHomenaK) AB k BE a Bejiaaaae HaK.noHa, x.e. yrjiy 
ABE, xpe6yexca onpeACJiaxb nojioxeaBe n.naHex no 
niapoxe, koxah ohb, aanpaiaep, oxcxoax ox neparea E ananaxna aa 45 rpaAycoB, 
xaxax B ananaiCAe coAepjxaxca 360. [Mh BwOapaeM Benaaany 45 rpaAycoB], 

545 nocKOJibxy mh xoxbm OAHOBpeMeaao onpcACJiaxb nonyaaiomaeca npa axax 
[MaKcaMAAbHHx ] aaxjioHax pa3Hauu b nonoiKeaaax no Aonroxe; ohb aojixhh 
Aocxaraxb HaB6ojibmero 3HaaeHaa AJia nonoxenaa n.aaHexH MCXAy neparecM 
E a xoaxaMB Z, H, xax kak b ynoManyxHX xoaKax [AonroxH] 6yAyx xakbmb 
xe, KAK a npa oxcyxcxBaa hakaohob. 

Hxak, oxaoxbm Ayiy E©, paBHyio jncasaHHUM 45 xpaAycaM, a onycraM 
nepncHAaKynapH 0K ha npanyK) BE, a xaxxe KA a ©M — ha nAoacocxb cpcAHea 
abhbb 30AaaKa; npoBCACM cocABHBxeAbHHe npaMHc ©B, AM, AM a A©. 

Cpaay xe bbaho, axo aexHpexyroAbHBK AK©M bmccx napaAAenbHHe 
cxopoHH a npaMHe yran, xax kak K© napajuieAbHa njioCKOCxa cpeAHCa abhbb 
30ABaKa, a axo yron AAM npcACxaBnaex npocxa^Jepea no Aonroxe, a yron 
©AM — noAOXCHBC no mapoxe, xax kak yrnn AAM a AM© nonyaanacb 
npaMHMB BCJicACXBBe xoro, axo npaMaa AM nexax b nnocxocxa cpcAnea abhbb 
aoABAKa. CncAyex noxaaaxb, KaxaMa nonyaaxca bcxomhc oxx^OHcnaa A^ia 
xaxAoro b 3 ynoManyxHX cbcxha. 

CACnaeM axo npexAC Bcero AJia Benepu. Tax xax Ayra E© paBHaexca 45 
rpAAycAM, xaxax b anauaxAe coACpxaxca 360, xo naxoAHmaaca npa nCHxpe 

546 anauBKAa yroA EB© 6yAex paacH 45 rpaAycaM, xaxax b aexHpex npaMHX 
yxAAx coAcpxaxca 360, bab 90, xaxax 360 6yAex b A^yx npaMHx yrnax. 
rioaxoMy xaxAaa b3 Ayr aa BK a K© 6yAex pabha 90 rpaAycaM, xaxax b 
xpyre oxoao npaMoyroAbHOro xpeyroAbHBxa B©K 6yAex 360. CACAoeaxeAbHO, 
b3 cxoanjax noA hbmb npaMHx xaxAaa 6yAex pabha 84;52 aacxaM, xaxax b 
ranoxeayae B© coAcpxaxca 120; a ccab paAayc B© ananaKAA paacH 43;10, 
a cpcAHce paccxoaHae AB paano 60 (b6o oxoao axoro paccxoanaa faabhhm 
o6pa30M a noAyaaexca Haa6oAbniaa hakaoh ananaxAa)^^, xo a xaxAoa b3 
npaMHx BK a K© xaxax qacxea 6yAex 30;32. flaAce, xax xax yroA ABE 
HAXAOHA npcAnoAaraexcH pabhhm 2;30 rpaAycaM, xaxax b nexHpex npsMHx 
ypAAx 6yAex 360, bab 5, xaxax 360 coAcpxaxca b Aayx npsMHx yrAAx, xo 
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flyra hh npHMon AK paBHaercH 5 rpaaycaM, KaKHx b xpyre okojio 
npHMoyrcvifaHoro xpeyroJibHHKa BAK coaep>KHTca 360, a ayra BA paBHa 
HeflOcrarofflHM ao noayoKpyxcHocxH 175 rpaaycaM. CaeaoBaxeabHo, h 3 cxaniBa- 
CMHx HMH npHMbix KA paBHa 5;14 aacxHM, xaxHx b ranoxcHyae BK 6yaex 
120, a BA paBHa 119;53 xaxHM xce aacxHM. FIoaxoMy ecaH rHnoxenyaa BK 
paBHa 30;32, a npaMaa AB pasna 60, xo b KA 6yaex 1;20, b BA — 30;30, 
a B AA nocae BbmwxaHHa — 29;30 xaxHx aacxeM. Ho b AM, paBHOn npaMon 
K©, xaxHx Hacxew 6yaex 30;32, xax axo ranoxenyaa AM [npHMoyroabHoro 
xpeyroabHHxa AAM1 noayaaexca paBHoii 42;27 xaxHM ace aacxHM. TaxHM 
oOpaaoM, ecaH noaoacwxb ranoxenyay AM paBHoii 120, xo b AM xaxHx aaoxen 
6yaex 86; 19, a yroa AAM, cooxBCxcxByiomHM npocxacjjepeay no aoaroxe, b 
3X0M noaoaccHHH 6yaex paBHaxbca 92;0 rpaaycaM, xaxHx b aByx npsMbix yraax 
6yaex 360, waH ace 46;0, xaxHX 360 6yaex b nexbipex npsMbix yraax. 

HoaoOHbiM ace o6paaoM, xax xax npaMaa AM paBHa 42;27 nacxaM, xoxopwx 
0M, paBHaa npaMow KA, hmccx 1;20, h cyMMa xBaapaxoB na hhx aaex xBaapax 
Ha A©, xo aaHHa A© 6yaex paBHaxbca 42;29. CaeaoBaxeabHo, ecaH rnnoxenyaa 
A© paBHa 120, xo b ©M 6yaex 3;46 xaxHx uacxH, a 
yroa ©AM oxxaoHOHHa no lunpoxe 6yaex paBen 3;36 
rpaaycaM, xaxHx b anyx npaMwx yraax 6yaex 360, nan 
ace 1;48, xaxHX 360 coaepacHXca b aexbipex npaMHx 
ij yraax. 3xo MHcao mw h noMecxHM b xpexbeM cxoa6ue 
xa6aHubi a-'Ja Benepbi b cxpoxe aaa 135 rpaaycoB. 

Hxo6bi onpeaeaHXb paaHHuy y npocxacjjepeaa no 
aoaroxe [c BeaHMHHOii, noayqeHHOw paHbme], BoabMeM 
noao6HbiH ace qepxcac [pnc. 13.3], ho xoabxo c 
HCHaxaoHHWM anMu.HxaoM'*^. Tax xax mh noxaaaan, 
Mxo xaacaaa h3 npaMux BK h K© paBHa 30;32 nacxaM, 
xaxHx B npaMoii AB coaepacHxca 60, xax qxo AK paBHa 
HcaocxaiomHM 29;28, a xsaapax na axon npaMOM, a 
xaxacc Ha K©, 6yayMH caoaceHu, naioT XBaapax na 
A©, xo a-'iHwa A© 5yaex paana 42;26 xaxHM ace uacxaM. 
CaeaoBaxeabHo, ecaH rnnoxenyaa A© paana 120, xo b 
K© xaxHx qacxeii 6yaex 86;21, a yroa ©AK npocxa- 
(Jjcpcaa no aoaroxe 6yaex paaen opnOaHanxeabHo 92;3 
rpaaycaM, xaxnx b a^yx npHMHx yraax coaepacHxca 
360, ana 46;2, xaxHx 360 6yaex b nexbipex npsMbix yraax. Ho mh noxaaaan, 
4X0 npM HaaMHMH Haxaona xaxHx rpaaycoa 6yaex 46. CaeaoBaxeabHo, Bcaeacxane 
naxaona 3nHu,Mxaa b npocxacjjepeae no aoaroxe noayqnaacb paannua b 2 
mccxHaecaxHx oanoro rpaayca. 3xo mh a xoxean noxaaaxb^^. 

3axcM j^na onpcaeaeHHa oxxaoHeHHii Mepxypna [no uinpoxe] B03bMeM 
qcpxcac, noaoOHHH cxoameny nepea npeauiecxayiomHM [pnc. 13.4], npeanoaa- 
raa, qxo ayra ©E paaaa xeM >Ke caMHM 45 rpaaycaM, xax qxo xa^aaa h3 
npBMUx BK a K© onaxb noayqaexca paBHOH 84;52 qacxaM, xaxnx b rnnoxenyae 
B© [npaMoyroabHoro xpeyroabHHxa BK©] coaepacHXca 120. CaeaoBaxeabHo, 
ecaH paawyc B© onnuHxaa paBCH 22;30 qacxaM, a npaMaa AB paccxoanna 
npH HaHOoabujMx Haxaonax paana 56;40 (ace 3Xo yace 6Hao naMH noxaaano 
paHbiHc)'*^, xo B BK H K© xaxHx qacxeii 6yaex no 15;55. flaaee, xax xax 
yroa ABE naxaona onnuHxaa noaaraexca paBHHM 6;15 rpaaycaM, xaxnx b 
qcxupcx npaMHX yraax 6yacx 360, ana 12;30, xaxnx 360 coaep^nxca b 
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qexHpex npHMHx yrjiax, to flyra AK paBnaerca 12;30 rpa^ycaM, xaxHx b 
Kpyre okOvTO npaMoyrojibHoro xpeyrojibHHKa BAK HMcexca 360, a flyra Ha 
BA paBHaexca HCflocxaiomHM flo nojiyoKpyxHOCXH 167;30 rpaflycaM. Cjicfloea- 
xejibHO, H3 cxarHBaioiuHx hx npaMux KA pasHa 13;4 aacxaM, xaxHx b 
ranoTCHyae BK HMcexca 120, a BA pasHa 119;17 
xaKHM xe aacxaM. HoaxoMy ccjih BK, xax noxasaHO, 
paBHa 15;55, a AB, no npeflnojioxcHHio, 56;40, xo b 
KA 6yflex 1;44 xaxaa aacxb, b BA xaxHx xe 15;49 
H B ocxaxKC AA [56;40 — 15;49] xaxHx xe uacxeH 
40;51. Ho AM, paBHaa K©, 6yflex HMexb 15;55 xaxHx 
xe aacxeii. Tax xax xBaflpax na AA bmccxc c 
550 KBaflpaxoM Ha AM flaex xBaflpax na AM, to mh 
nojiyuHM fljiHHy nocjieflHeii pasHOH 43;50 aacxaM, 
xaxHx B npaMOH AM 6yflex 15;55; cjieflOBaxejibHO, ccjih 
nojiOJKHXb THnoxenyay AM paBHOii 120, to b AM TaxHX 
aacTCH OyflCT 43; 34, a yroji AAM npocxacjiepeaa no 
flojiroxe nojiyuHTca paBHHM 42;34 rpaflycaM, kakhx b 
flByx npaMHX yrjiax Oyflcx 360, hjih 21;17 rpaflycy, 

KaxHx 360 coflcpxHxcH B MCTbipex npaMMX yrjiax. 

riofloOnhiM me oOpaaoM, ccjih npaMaa AM paBHa 
43;50 aacxaM, to 0M, pasnaa KA, cxancx paBHOH 
1;44, H KBaflpaxH na hhx nocjic cjioxchhh flaflyx 
KBaflpax Ha A0; h mh nojiyaHM, mxo fljiHna nocjiCflHCii 
6yflcx paBHa 43;52 xaxHM jkc aacxaM. CjiCflOBaxcjibHO, 

CCJIH rnnoxCHyaa A0 paana 120, xo b ©M HMCCxca 
4;44 xaxHx aacxH, a yroji 0AM oxKjiOHCHHa no inHpoxe 
6yflcx paaCH 4;32 rpaflycaM, khkhx b flByx npaMHx ^ 
yrjiax coflcpxHxca 360, hjih 2; 16, xaxHx 360 6yflCT b 
HCXHpcx npaMHx yrjiax. 3xo hhcjio mh h homccxhm 
B xpcxbCM cxoji6uc xaOjiHuu fljia MepxypHa b xoh jkc 
caMOH crpoKC, hmchho coflCpixaiiiCH hhcjio 135 rpaflycoa. 

H onaxb fljia cpaanCHHa bcjihhhhh npocxa^cpcaa 
[no flOJiroxc] boshmcm acpxc* c oxcyxcxBHCM naxjio- 
HCHHa [annuHKjia] [pnc. 13.5], B.OKa3aHO, mxo ccjih 
npaMaa AB pasna 56;40, xo b KaxflOH h3 npaMHX 
©K H KB xaxHx MacxCH 6yflcx 15;55, a b ocxaxxc 
AK, OMCBHflHO, 40;45 xaxHx me aacxcH, h Kaaflpax na 
AK BMCCXC c KBaflpaxoM na K© flaex Kaaflpax na 
A©; oxciofla fljiHHy nocjiCflHCH mh nojiyaHM paBHoft 
43;45 MaexaM, KaxHx b npaMOH ©K hmcjiocb 15;55. 

HoaxoMy ccjih npaMyio A© — rnnoxCHyay — npHHaxb 3a 120, xo b ©K xaKHx 
MacTCH 6yflcx 43; 39 h yroji KA© npocxaijicpcaa no flOJiroxc 6yflcx paBHHXbca 
42;40 rpaflycaM, KaKHx b flayx npaMux yrjiax coflcpxHxca 360, hjih 21;20, 
KaKHx 360 6yflCx b acxHpcx npaMHx yrjiax. HpH HajiHMHH me naicjioHa 6 hjio 
noKaaaHO, mxo xaxHx rpaflycoa b hcm 6hjio 21;17. CjiCfloaaxcjibHO, h b 3 xom 
cjiyMac BCJiCflCXBHC HaKJiOHa annuHxjia npocxaijicpea no flOJiroxc OKaaajica 
paflHanjHMca na 3 niccxHflCcaxHx oflHoro rpaflyca. 3xo HaM h 6hjio HyxHO 

HaHXH. 

HxaK, fljia flByx ynoManyxHX luiaHCx oxkjiohchhh no ninpoxc npH 
HanOojibniHx HaKjionax mh bhmhcjihjih h3Jio:kchhhm o6pa30M, xax kak ohh 
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noJiy^arorcH, Kor;ia skcuchtp OKaatiBaeTca b oahoh njiocKOCTH co cpe;iHeH 
jiHHHeft 3 o;iHaKa. fljia ocxajibHHX xpex luiaHCx mh BocnoJibSOBajiHCb na ^epxexe ^^2 
;ipyroH xeopHeft, xax xax [b 3xom cjiyqae] HaH6ojibinHe HaKJioHH anHUHKjiOB 
nojiy»iaioxca npn HaH6oJibinHx HaxjiOHax axcueHxpoB, 

H noaxoMy navi Heo6xoflHMO HMexb BHMHCJieHHHMH 
oxKjioHCHHa no ranpoxe, nojiynaiomneca oflHOBpeMen- 
HO ox 060HX naKJIOHOB'**. 

riycxb onaxb b xuiockocxh, nepnenflHKyjiapnoH k 
cpeaHCH jiHHHH 3o;inaKa, AB 6y;iex o6mHM ce- 

nCHHCM 3 XOH EUIOCKOCXH C DJIOCKOCXbK) 30 ;iHaKa 

[pHC. 13.6]'*^, jiHHHa AT — cenenneM c njiocxocxbio 
axcueaxpa, a APE — c njiocxocxbio annuHKJia. 
npe^nojioxHM, nxo uenxpoM 3 o;iHaKa 6 y;iex A, 
uenxpoM anHuHKjia — F, h onnuieM okojio F annuHKJi 
AZEH, nxo 6 H h3 npaMux, npoBe;ieHHHx no;i npaMHM 
yrjiOM K AE, anaMcxp ZFH 6 liji b njiocxocxH 
axcueaxpa h napajuienen njiocxocxH cpeflHeii jihhhh 
30flHaKa, a ocxanbHHc 6 huiH napajijiejibHH o 6 eHM 
ynoManyxMM nnocKOCxaM. noflo 6 HO npegHAymeMy 
oxjioxHM ayry E©, paBnyro xcm xe caMHM 45 
rpaaycaM, h h3 xomkh © — noaoxenna naanexH — 
npoeeflCM nepnenaHKyaap ©K, a saxeM h 3 xonex © 553 
H K nepnenauKyaapu KB h ©A na naocxocxb 
aoaaaxa. HpoBeaeM coeaHHHxeabWHe npaMne BA h AA h nocxasHM aaaaneft 
HaiixH npocxacjjepea aoaroxH, onpeaeaaeMHH yraoM BAA, h noaoxenne no 
ninpoxe, onpeaeaaeMoe yraoM AA©. Ha K na AT onycxHM nepneHanxyaap 
KM H npoBcaeM coeaHHHxeabHHc npaMue F©, AK h A©; na ocHoeaHHH 
aoKaaannoro bhuic npeanoaoKHM onaxb, nxo Ka*aaa h3 npawtHx FK h K© 
paBHaexca 84;52 qacxawc, KaxHx b ranoxenyae F© [npaMoyroabHoro xpey- 
roabHHKa F©K] coaepxHxca 120. 

Cnanaaa a^ia Caxypna; xax xax paaayc annuHKaa paBHaexca, xax noxaaano, 
6;30 nacxaM, xaxHX b cpeaneM paccxoannH coaepxHxca 60, xo xaxaaa h3 
npaMHx FK h K© 6yaex paBHa 4;36 nacxaM, xaxHx b xHnoxeHyae F© 
coaepxcHXca 6;30. Tax xax yroa AFE HaxaoHeHMa annuHxaa npeanoaaraexca 
paBHHM 4;30 rpaaycaM, xaxHx b nexHpex npaMiax yraax 6yaex 360, HaH 9, 
xaxHx 360 6yaex b aByx npaMtix yraax, xo ayra Ha KM panna 9 rpaaycaM, 
xaxHx B xpyre oxoao npaMoyroabHoro xpeyroabHHxa FKM coaepxHXCa 360, a 
ayra na FM paBHaexca neaocxaiomHM ao noayxpyra 171 rpaaycy; h 3 
HaxoaaraHxca noa hhmh npaMHx KM 6yaex paana 9;25 nacxaM, xaxHx b 
ranoxenyae FK HMeexca 120, a FM — 119;38 xaxHM ace nacxaM. CaeaoBaxeabHO, 
ecaH npaMaa FK paana 4; 36, xo b KM 6yaex 0;22 xaxHx nacxeft, a b FM 554 
xaxHx xe 4;35. Ho npH HanOoabmeM Haxaone anoreftHoft noayoxpyxHocxH 
npaMaa AT, cooxBCxcxByioniaa paccxoaHHio ao nanaaa KaeniHeH"**, na ocHoaaHHH 
aoxaaaHHHx panee xeopeM oxHOCHxeabHO aHOMaaHH noaynaexca paanoH 62; 10 
xaxHM *e nacxaM'*^. HooxoMy na ocxaxox AM [nocae BHUHxaHHa FM h3 
AF] npHaexca 57;35 nacxeii, xaxHx b npaMoii MK 6yaex 0;22, a BcaeacxBHe 
axoro mnoxenyaa AK [npaMoyroabHoro xpeyroabHHxa AKM] 6yaex paBHaxbca 
57;35 xaxHM xe nacxaM. CaeaoBaxeabHO, ecan ranoxenyaa AK paana 120, xo 
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B KM 6y;iCT 0;46 tukhx uacreii, a yroji KAM paBHaerca 0;44 rpaflycoB, KaxHx 
B flByx npHMHx yrjiax coflcpiKHTca 360; yroji xe BAT naKJiOHa ^KC^eHTpa 
npcanojiaracTca paBHHM 2;30 rpaflycain, xaxHx aeTupe npaMux yrjia coflepxar 
360, nnn 5, KaxMX 360 6yfleT b flByx npaMux yrjiax. Shhuht, bccb yroji 
BAK IpaBHbiH cyMMC yr;iOB BAF m KAM] 6yaeT pasen 5;44 rpaflycaM, xaxHx 
B aByx npsiMbix yr;iax hmcctcb 360. rioaroMy ayra Ha BK paBHaexca 5;44 
rpaaycaM, khkmx b xpyre oxoao npaMoynvibHoro TpeyrojibHHxa BAK coflepxHTca 
360, a ayra na AB paBHaerca HeflOCraiomHM ffo nojiyxpyra 174; 16 rpaflycaM. 
C;ieaoBaTe;ibHO, m 3 HaxoflamHxca non hhmh npaMHX BK 6yAeT paBHa 6;0 
aacTHM, xaxHx b rHnoTCHyae AK coaepxcHTCa 120, a AB — 119;51 xaxHM xe 

555 aacraw. noaroMy eoiH npaMaa AK paBHa 57;35, to b BK xaxHx aacxH 6yfleT 
2;53, a b AB xaxMX xe 57;31, h BA, paanaa K0, nojiyaHx 4;36 xaxHx xe 
aacTH. M xax xax XBaflpax na AB bmccxc c XBa^paxoM na BA flaex KBaflpax 
Ha AA, xo MH noayaHM ffanny nocjieflHCH, paBHyio 57;42 xaxHM xe aacxaM. 
noao6HO axoNiy, xax xax A©, paanaa BK, cxaHOBHxca paaHOH 2;53 xaxHM xe 
aacxaM, a XBaflpax na AA bmccxc c KBaapaxoM na A© ^acx KBaapax na 
A©, xo aJiHHa nocjiCflHCH nojiyauxca paanoH 57;46 xaxHM xe aacxaM. HoaxoMy 
ccjiH ranoxcHyay A© aaaxb 3a 120, to b ©A xaxHx aacxcii 6yacx 5;59, a 
yroji ©AA oxxaoHCHHa no ranpoxc 6yacx paaHaxbCa 5;44 rpagycaM, xaxHX b 
flByx npaMHX yrjiax hmccxch 360, hjih 2;52, xaxHX 360 6yflcx b acxnpcx 
npaMHX yrJiax. 3xo aHCJio mh noMccxHM b xpcxbCM cxoji6u,c xa6jiHU,H fljia 
Caxypna npoxHB 135 rpaaycoB. 

ripH HaH6ojibincM HaxjioHc [anHnHxjia] b ncpHrcHHOH nojiyoKpyxHOCxH 
[flCcJiepeHxa ] paccxoaHHc AT, cooxBCxcxByiouice Haaajiy Oana, nojiyaaexca 
paBHbiM 57;40 aacxaM^®, KaxHx b KM corjiacHo aoKaaaHHOMy^' 6hjio 0;22, a 
B FM — 4;35. Bcjicacxbhc axoro ocxaxoK AM cxaHOBHxca paBHHM 53;5; xcm 
xe caMHM 53;5 aacxaM 6yflcx paana ninoxcHyaa AK, xax xax OHa jiHiub na 
HCayBCXBHxcjibHyK) BCJiHaHHy 6ojibinc npaMOH AM. CjiCflOBaxcjibHO, ccjih 

556 rnnoxcHysa AK paBHa 120, xo b KM 6yacx 0;50 xaxHX aacxcH, a yroji 
KAM 6yflcx paacH 0;48 rpaaycoB, xaxHX b flByx npaMHx yrjiax coflcpxHxca 
360. Ho yroji BAF npcflnojiarajica pasHHM 5 xaxHM xc rpa^ycaM; oxciofla, 
BCCb yro.a BAK 6yflcx paaCH 5;48 rpaaycaM, xaKHx b flayx npaMHX yrjiax 
coflcpxHxca 360. HoaxoMy ayra na BK pasHa 5;48 rpa^ycaM, xaxHx b xpyrc 
OKOJio npaMoyrojibHoro xpcyrojibHHxa BAK 6yacx 360, a flyra na AB pasna 
HCaocxaiomHM ao nojiyxpyra 174; 12 rpaaycaM. CjiCAoaaxcjibHO, h 3 HaxoflaipHxca 
nofl HHMH npaMHX BK cxanoBHxca pasHOH 6;4 aacxaM, xaxHX b ranoxcHyac 
AK coflCpxHxca 120, a AB paana 119;51 xaxHM xe aacxaM; noaxoMy ccjih 
npaMaa AK paana 53;5, xo BK 6yaex paanaxhca 2;41 xaxHM xe aacxaM, a 
AB xaxHM xe 53; 1. H xax xax xsanpax na AB bmccxc c XBaapaxoM na BA 
flaex xaaflpax Ha AA, a BA, xax aoxaaaHo, paana 4;36 xaxHM xe aacxaM, to 
MH nojiyaHM fljiHHy AA paBHOH 53; 13 xaxHM aacxaM. TaxHM o6pa30M, ccjih 
mnoxcHyay AA B3axb 3a 120, xo BA Oy^ex paana 10;23 xaxHM xe aacxaM, 
a yroji BAA npocxa(}5epe3a no aojiroxe Oyflcx paaen 9;56 rpa^ycaM, xaxHx b 
AByx npaMHx yrjiax coflcpxHxca 360, hjih 4;58 rpa^ycaM, xaxHx 360 6yfleT b 
aexHpex npaMHx yrjiax. ^ajice, ccjih npaMaa AA paana 53; 13, to ©A, pasnaa 
KB, nojiyaHT 2;41 xaxHx xe aacrn; xnaapaxH na hhx, 6yflyaH cjioxchh, fla^yx 
XBaflpax na A©, h AJinny nocjieaHCH mh nojiyaHM paBHoii 53; 17 xaxHM xe 

557 aacxaM. CjieflOBaxejibHO, ccjih rnnoxenyaa A© paana 120, xo b ©A xaxHx 
aacTCH 6yfleT 6;3, a yroji ©AA oxxjiOHCHHa no lunpoxe 6yflex paaen 5;46 
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rpaHycaM, KaKHx b ffByx npamtix yrjiax coflcpxHTca 360, hjih 2;53, xaxHx 360 
6yneT B HCTHpex npHMHx yrjiax. 3 to hhcjio mh domccthm b HCTBepTOM ctojiOac 
xaOjiHAH npoTHB 135 ranycoB. 

HtoOh npoHBBCCTH cpaBHCHHe npocTa(J)epe30B no aojiroxe npn HaKjione 
[annnHKjia ] b nepHxee, nanepxHM onaxb (|)Hrypy 6e3 Kaxoro Oh xo hh 6hjio 
HaKjiona [pnc. 13.7]. Tax xax npaMaa AT cooxBexcxByxjinero paccxoanna paana 
57;40 H B xa^OH h3 KT h K0 xaxnx nacxen 
npennojiaraexca 4;36, a ocxaxox AK paaen 53;4 xaxHM 
3X6 nacxaM, xo, nocxojibxy xaaapax na axon npaMon 
[K©] BMCcxe c KBaflpaxoM na AK aaex xaaHpax na 
A0, MH nojiynHM flJiHny A© paanon 53; 16. HoaxoMy 
ecjiH ranoxcHyaa A© paana 120, xo b K© 6yaex 10;22 
xaxHx nacxCH, h yroji ©AK npocxacjjepeaa no aojiroxe 
6yflex paBCH 9;54 rpaflycaM, xaxnx b aayx npannx 
yrjiax 360, hjih 4;57 rpaflycan, xaxnx 360 6ynex a 
nexHpex npaMHX yrjiax. Ho 6hjio noxaaano, nxo npn 
HajiHHHH HaxjioHOB [axci^CHxpa H anHUHxjia ] on 
paanajica 4;58 xaxHM xe rpaaycaM. Cjieaoaaxejibno, 
HajiHHHC oOoHx HaxjioHOB yBenHHHJio npocxacj^epea no 
flojiroxe Ha 1 raecxHaecaxyro rpaayca. 3xo h xpeOoaa- 
jiocb HanxH^^. 

Tenepb BoabMCM CHanajia nepxex c HaxnoHOM 
[pHC. 13.8], xoxopuii ygoBjiexaopaji 6h cooxHonie- 
HHaM, onpeflCJieHHHM fljia KDnnxepa. TaxHM oOpaaoM, 
ecjiH paflHyc P© anui^nxjia paaen 11;30, xo xaxaaa 
H3 PK H K© 6yflex coflepxaxb 8:8 xaxnx *e nacxen^^. 

Tax xax xenepa yroji APE Haxjiona annunxJia 
npcflnojiaraexca paBHHM 2; 30 rpaaycaM, xaxnx b 
nexHpex npaMux yrjiax HMcexca 360, hjih 5 rpaaycaM, 
xaxnx 360 6yaex b asyx npaMHx yrJiax, xo ayra na 
KM 6yaex coaepjxaxb 5 rpaaycoa, xaxnx b xpyre 
oxojio npaMoyrojibHoro xpeyrojibHHxa PKM HMcexca 
360, a ayra na PM paanaoxca neaocxaioiaHM ao jj 9 
nojiyxpyra 175 rpaaycaM. M h 3 naxoanuinxca noa 
HHMH npaMHx KM paBHa 5; 14 nacxaM, xaxnx b 
mnoxenyae PK 6yaex 120, a PM pasna 119;53 xaxHM 
xe nacxflM. PIoaxoMy ecjin npaMaa PK paBHa 8 ;8, a 
paccxoanne AP ao [i^enxpa anni^nxJia, xoraa oh b] 
nanajie KjieraHen 62;30^‘*, xo KM 6yaex paBHaxbca 
0;21 xaxnx nacxen, a PM xaxHM xe 8 ;8, n ocxaxox — 
npaMaa MA — nojiynnxca paBHoii 54;22. BcjieacxBne 
3xoro H mnoxenyaa AK, jinnib na HeoinyxnxejibHyx) 
BeJiHHHHy 66jibinaa MA, 6yaex paana xcm xe caMHM 
54;22 nacxaM. CjieaoBaxejibHo, ecjin mnoxenyay AK npnnaxb 3 a 120, xo 
KM 6yaex paana 0;46 xaxnx xe nacxen, n yroji KAM oxaxexca paaHHM 0;44 
rpaaycoa, xaxnx a asyx npaMHx yrjiax 360. Ho npeanojiaraexca, nxo yroJi 
BAP Haxjiona 3xci;eHxpa paaen 1;30 rpaaycy, xaxnx 360 HMeexca a nexnpex 
npaMHx yrjiax, hjih 3 rpaaycaM, xaxnx 360 coaepxnxca a asyx npaMHx yrjiax. 
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CjieflOBaxejibHO, secb yroji BAK 6yfleT paseH 3; 44 rpaflycaM, KaxHx b sByx 
npHMHx yrjiax coaepacHxCH 360. IIoaxoMy nyra na KB paana 3;44 rpaaycaM, 
xaxHX B xpyre okojio npaMoyrojibnoro xpeyrojibHHxa BAK coaepacHxca 360, a 
ayra na AB pasHa HcaocxaiomHM no nojiyoKpyxcHOCxH 176; 16 rpaaycaM. H 
caeaoBaxeabHO, m naxoaamHxca noa hhmh npaMux KB 6yaex pasHa 3;54 
aacxsM, xaxHX b ranoxcHyae AK coaepjXHxca 120, a AB paana 119;56 xaxHM 
xce aacxaM, h ccjih npaMaa AK paana 54;22, xo b KB xaxHX aacxeft 6yaex 

560 1;46, a a AB xaxHx xce 54;20. Ho, corjiacHO aoxaaaHHOMy Bbime, a npaMoft 
BA 6yaex 8;8 xaxwx aacxefi; h xax xax xaaapaxH na axHx npaMHX nocae 
caoxceHHa aaayx xaaapax na AA, xo mh noayaHM h aanny nocaeaHCH, paanoH 
54;56 xaxHM ace aacxaM. AHaaonaaHO, xax xax A0, paanaa KB, paana 1;46 
xaxoH ace aacxw h xBaapaxw na 3xhx npaMUX, OynyaH caoaceHH, aaayx xaaapax 
Ha A©, xo MH noayHHM, axo nocaeanaa 6yaex paana 54;58 xaxHM ace aacxaM. 
rioaxoMy ecaw ranoxenyaa A© paana 120, xo a A© xaxHx Hacxeii 6yaex 3;52, 
H yroa ©AA oxxaonenHa no uiHpoxe oxaacexca paaHHM 3;42 rpaaycaM, xaxHx 
a aayx npaMHx yraax 360, HaH ace 1;51 rpaaycy, xaxHX 360 6yaex a aexHpex 
npaMHX yraax. 3xo ancao mh nocxaaHM a xpexbeM cxoa6ae aaa lOnwxepa 
npoxHB 135 rpaaycoB. 

noao6Ho axoMy, AT — paccxoaHwe, cooxaexcxayiouaee Haaaay Oana, — 
cocxaaaaex 57',30 aacxeii^^, xaxHx, coraacHO aoxasaHHOMy anme, a npaMoii 
KM Onao 0;21, a a FM xaxHx ace 8;8; caeaoaaxeabHO, nocae BHanxaHHa 
AM (paaHaa AK, xoxopaa npeabimaex ee na HesnaMHxeabHyK) aeananHy) 
cocxaanx 49;22 xaxnx ace aaoxeii. BcaeacxaHe axoro, ecan runoxenyay AK 
npnnaxb aa 120, xo a KM oxaacexca 0;51 xaxHx aacxeii, h yroa KAM 6yAex 
paaHaxbCH 0;49 rpaaycoa, xaxHx a nayx npaMHx yraax HMeexca 360. Toraa 
aecb yroa BAK [nocae caoaceHHH yraoa BAM h MAK] oxaacexca paanHM 
xaxHM ace 3;49 rpaaycaM h ayra Ha BK 6yaex paana 3;49 rpaaycaM, xaxHX 
a xpyre oxoao npaMoyroabHoro xpeyroabHHxa AKB coaepacHxca 360, a ayra 

561 Ha AB 6yaex paana HeaocxaiomHM ao noayxpyra 176; 11 rpaaycaM. H, 
caeaoaaxeabHo, h3 npaMHx noa hhmh BK 6 yaex paana 3;59 nacxsM, xaxHx a 
mnoxenyae AK coaepxcHxca 120, a AB paana 119;56 xaxHM xce nacxaM. 
IloaxoMy ecan npaMaa AK paana 49;22 nacxaM, xo KB 6yaex HMexb 1;39 
xaxyio nacxb, a AB xaxHX xe 49;20. Bcaeacxane axoro, xax xax BA paana 
8;8 xaxHM xce aacxaM, xaaapaxH na axHx npaMHx nocae caoxenna aaayx 
xaaapax na AA, h aanny nocaeaneii mh noaynHM paanoH 50;0. TaxHM o6pa30M, 
ecan rHnoxeHy3a AA paana 120, xo a BA xaxHx nacxen 6yaex 19;31, a yroa 
BAA npocxac^epeaa no aoaroxe 6yaex paaen 18;44 rpaaycaM, xaxHx b aayx 
npsMbix yraax 360, nan 9;22, xaxHX 360 6yaex a nexHpex npHMHX yraax. 
Zlaaee, xax xax npsMaa AA paana 50;0, xo ©A, paanaa KB, oxaxexca paanoH 
1;39 xaxoH nacxH; xaaapaxH na hhx nocae caoxenna aaayx xaaapax na A©, 
H aaHHy nocaeaneii mh noaynHM paanoH 50;2 xaxHM xe nacxaM. CaeaoaaxeabHO, 
ecan mnoxenyay A© aaaxb 3a 120, xo a A© xaxHx nacxn 6yaex 3;57, a yroa 
©AA — paccxoaHHe no mnpoxe — 6yaex paaen 3;46 rpaaycaM, xaxHx b aayx 
npaMHX yraax 360, nan 1;53, xaxHx 360 HMeexca a nexHpex npaMHX yraax. 
3x0 HHcao MH H noMccxHM a nexaepxoM cxoa6ae xaOanan npoxHB xex xe 
caMHx 135 rpaaycoB. 

Hxo6h cpaBHHXb BeannHHH npocxa4)epe30B no aoaroxe, B03bMeM nepxex 
6e3 HaxaoneHHH [pnc. 13.9]. Ha yxaaannoM paccxoanHH, ecan xaxaaa h3 

562 npaMHX ©K H FK paana 8;8 nacxaM, xo ao aceii AF 6yaex 57;30 xaxHx 
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Hacreii, a b ocTaxKe AK xaKHx xe 49;22; KsaapaT na aToii npHMoii BMecre c 
KBaapaxoM aa K0 aacr KBaapar aa A0, a aaaay nocaeaaea mh noayaaM 
paBaoii b rex xe caMHX aacrax 50;2. TaxHM o6pa30M, ecaa ranoreayaa 
A0 paBaa 120, to b 0K raxax aacrea Oyaer 19;30, 
a yroa 0AK npocTacJjepeaa no aoarore Oyaer paaea 
18;42 rpaaycaia, xaxax b aayx npsMwx yraax aMeerca 
360, aaa 9;2l, xaxax 360 6yaeT b aerwpex npaMHx 
yraax. Ho c yaeroM aaKaoaeaaa Owao noxasaao, aro 
3TOT yroa paaaaaca 9;22 xaxaM xe aacraM. Caeao- 
Barcahao, npa o6oax aaxaoaeaaax npocTa^jepea no 
aoaroTC yBCaaaaaca aa oaayeaaaCTBeaayio mecTaae- 
caryio. 3to a npeanoaaraaoct aoxasarb. 

Hocae aroro, aTo6hi onpeaeaaxb Beaaaaay aaa 
Mapca [b aaaOoabuieM paccroaaaa], BOSbMeM caaaaaa 
aeprex c aaxaoaeaaaMa [pac. 13.10]. OycTb xaxaaa 
a3 npaMhix FK a K0 noayaarca paanoa 27;56 aacraM, 
Kaxax B paaaycc r0 ananaxaa Oyaer 39;30^®. Tenepb, 
rax xax yroa AFE aaxaoaa anauaxaa npeanoaaraerca 
paaabiM 2; 15 rpaaycaM, xaxax b aerbipex npaMHX 
[>nc. 13.9 yraax aMcerca 360, aaa 4;30, xaxax 360 Oyaer b 563 

asyx npaMux yraax, to ayra aa KM 6yaeT pasaaTbca 
4;30 rpaaycaM, xaxax b xpyre OKoao npaMoyroabaoro 
rpcyroabaaKa FMK aMcerca 360, a ayra aa FM 
paBaacTCa aeaocrajomaM ao noayoxpyxaocra 175;30 
rpaaycaM. CacaoBareabao, a3 npaMbix noa aaMa 
KM 6yacT pasaa 4;43 aacraM, xaxax b ranoreayBe 
FK 6yacr 120, a FM pasaa 119;54 raxaM xe aacraM. 
flooTOMy ccaa npaMaa FK Oyaer pasaa 27;56, a 
AF, cooTBCTCTByioiuaa aaa6oabiiieMy paccroaaaio, paa- 
aa 66^’, to b KM Oyaer 1;6 raxaa aacTb, a b FM 
raxax xc 27;54 a b AM nocae Bbiaaraaaa 38;6 
qacreii. Bcaeacraac aroro ranoreayBa AK [npaMoy¬ 
roabaoro rpcyroabaaxa KAM] Oyaer pasaa 38;7 raxaM 
xc aacraM. CacaoBarcahao, ecaa ranoTeHy3y AK 
npaaarb 3a 120, to KM 6yaeT aMCTb 3;28 raxax 
qacra, a yroa KAM 6yacT paaea 3; 19 rpaaycaM, xaxax 
B aayx npBMbix yraax coaepxarca 360. M npeanoaa- 
racTca, qro yroa BAF aaxaoaa axcuearpa paBaaerca 
I’Mc. 13.10 1 rpaaycy, xaxax b qerbipex npaMwx yraax 360, aaa 

2, xaxax 360 Oyaer b qerbipex npaMbix yraax; 3HaqnT, 
BCCb yroa BAK noayqacrca paBHUM 5; 19 rpaaycaM, xaxax b asyx npaMwx 
yraax coaepxarca 360, a ayra aa KB paaaa 5; 19 rpaaycaM, xaxax xpyr oxoao 
□ paMOyroabHoro rpcyroabHaxa BAK aMCCr 360, a ayra aa AB paaaa 
acaocraiouiaM ao noayoxpyxaocra 174;41 rpaaycaM. TaxaM o6pa30M, a3 
npaMbix noa aaMa BK 6yaer paaaa 5;34 qacraM, xaxax b rHnoTeBy 3 e AK 
aMcerca 120, a AB raxaM xc 119;52 qacraM. noaroMy ecaa npaMaa AK 
paBaa 38;7, ro b KB raxaa qaerb 6yaeT 1;46, a b AB raxax xe 38;5. Ho 
npaMaa BA Ipaaaaa K0 a FK] paaaa 27;56 raxaM xe qacraM; a rax xax 
xBaapar aa AB bmcctc c xBaaparoM aa BA aaer xBaapar aa AA, ro ajiaay 
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nooiejiHeH mh no;iyHHM paBHoii 47; 14. no;io6HbiM me o6pa30M, xax xax ©A 
paBHa 1;46 TaKoii me ^acru m KBanpax na AA BMecxe c KBaapaxoM Ha A0 
aaex KBaapax Ha A0, xo mh noavHHM aanny nocaeaHeii paBHoii 47; 16 nacxHM. 
OoaxoMy ecan ranoxenyaa A© paana 120, xo ©A 6yaex hmoxb 4;29 xaKHe 
nacxH, a yroa ©AA paccxosHHa no uiHpoxe 6yaex paaen 4; 18 rpaaycaM, xaKHX 
B aByx npHMHx yraax 360, naw 2;9, xaxHX 360 6yaex b nexHpex npsMHx 
yraax. 3xo HHCao mh noMecxHM b xpexbCM cxoa6ue xaOaHUH aaa Mapca npoxHB 
135 rpaaycoB. 

TaxHM xe oOpaaoM npoMSBoaHM BHHHcaeHHS aaa HaxaoHeHHii npH 
HaHMCHbiueM paccxoaHHH. Tax xax npanaa AT coaepxnx 54 aacxH^®, xaxHx 
B KM, no aoxaaaHHOMy, 6yaex 1;6, a b FM xaxHX *e 27;54, xax axo aaa 
AM ocxaexca 26;6 xaxnx ace aacxeii, xo rnnoxcHyaa AK [npaMoyroabHoro 
xpeyroabHHxa KAM] noayaaexca paBHoii 26;7 xbkhm ace aacxaM; ecaw Bsaxb 
ranoxenyay AK aa 120, xo b KM xaxHx aacxen 6yaex 5;3 h yroa KAM 6yaex 
paBen 4;49 rpaaycaM, xaxHx b asyx npaMHx yraax HMeexca 360. BcaeacxBne 
3xoro Becb yroa BAK 6yaex paaen 6;49 xaxnM *e rpaaycaM h ayra na BK 
paBHa 6;49 rpaaycaM, xaxHx b xpyre oxoao npaMoyroabHoro xpeyroabHHxa 
ABK HMeexcH 360, a ayra na AB paana neaocxaiomHM ao noayoxpyxHOCXH 
173; 11 rpaaycaM. H, caeaoBaxeabHO, h3 npsMHx noa hhmh BK 6yaex paana 
7;8 aacxHM, xaxHx rnnoxenyaa AK HMeex 120, a AB paBHa 119;47 xaxHM ace 
aacxHM. noaxoMy ecaH npaMaa AK paana 26;7, xo b BK xaxHX aacxeii 6yaex 
1;33, a b AB xaxHx ace 26;4. Ho npaMaa BA paana 27;56 xaxHM aacxaM; h 
xax xax xaaapax na AB BMecxe c xaaapaxoM na BA aaex xaaapax aa AA, 
xo MH noayHHM aaHHy nocaeaHeii paBHoii 38; 12. OoaxoMy ecaw rMnoxenyay 
AA aaaxb aa 120, xo b BA xaxHx Hacreii 6yaex 87;45, 

H yrcja BAA npocxa<J)epe3a no aoaroxe paBHaexca 94 
rpaaycaM, xaxHx b aayx npaMux yraax HMeexca 360, 
nan 47 rpaaycaM, 360 xaxHx 6yaex b nexHpex npaMHx 
yraax. OoaoOHO axoMy ecan npaMaa AA paBHa 38; 12, 
xo A© [paBHaa BK] noaynnxca paBHOii 1;33 nacxH; 

XBaapaxH Ha hhx nocae caoaceHna aaayr xaaapax na 
A©, H a./iHHy nocaeaHeii mh noaynHM paBHoii 38; 14 
xaxHM xe aacxaM. IIoaxoMy ecan ranorenyaa A© paana 

566 120, TO A© 6yaex HMexb 4;52 xaxnx nacxH, a yroa 
©AA paccxoaHHa no uinpoxe 6yaex panen 4; 40 
rpaaycaM, xaxnx b asyx npaMHx yraax HMeexca 360, 

Han 2;20, xaxnx 360 6yaex b nernpex npaMHx yraax. 

3x0 HHcao MH noMecxHM B nexBepxoM cxoa6ue xaOanuH 
npoxHB xex me caMHx 135 rpaaycoa. 

flaa cpaBHCHHa aeanaHH npocxa(t)epe30B no aoaroxe 
MH onaxb 6epeM nepxex 6e3 naKaoHennii [pnc. 13.11 ], 
npn HaHMeHbuieM paccxoannH (rae paannua Heo6- 
xoanMO aoaxHa cocxaBHXb HanOoabuiyio Beananny), 
noayaHM oxHomenne AT x xaxcaoii na FK Han K© pbbhhm 54 x 27;56; 
noaxoMy aaa AK ocxanexca 26;4 aacxeii, a ranoxenyaa A© [npaMoyroabHoro 
xpeyroabHHxa KA©] noayanxca paBHoii 38; 12 xaxHM me aacxaM. BcaeacxBHe 
3xoro, noaoxHB mnoxenyay A© paBHoii 120, noayanM, axo npaMaa ©K 6yaex 
paBHa 87;45 xaxHM xe aacxaM, a yroa ©AK npocxa(J)epe3a no aoaroxe 
noayanxca paBHHM 94 rpaaycaM, xaxnx b asyx npaMHx yraax HMeexca 360, 

567 Han 47, xaxnx 360 6yaex b aexnpex npaMHx yraax. Taxyio me Beananny mh 
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nojiyiJHJiH H npH BHyHCJienHax c namiOHaMH. CjieflOBarejibHO, ^jih Mapca 
npocTa(J)epe3 no flOJirore ne nojiynar HHicaKoro HSMeHenHa or namioHOB KpyroB 
[annuHKJia h 3KcneHTpa]. 3 to h cneflOBajio HaiiTH. 

HeTBepTHe ctoji6uh ^Byx Ta6jiHU ^jia BenepH h MepKypna coflepxcar 
BennaHHH noaoxenHii no lunpoTe, no^yaaioiimeca npn HaH6oJibmHX o6jihk- 
Bannax nx annriHKJioB, Koropwe hmciot mccto b6;ih3h anoreea n nepnreeB nx 
3KcneHTpoB. Ohh 6hiJiH BwaHCJiCHH HaMR oTHcahHO. IlpH 3TOM Mhi HO o6pamajiH 
BHRManna na pa3HHny, xoTopaa noayaiinacb 6bi BCJIe^^CTBHe namionoB 
3KCneHTpoB, nnaae naM npHiuJiocb 6 bi npHaecra eme 6ojibiuee KOJinaecTBo 
Ta6jiHu c 6ojiee rpy^HbiM Mero^oM BbiaHcnennii, rax 
xax oTKaoHCHHa no lUHpore ne 6yflyT o^HHaKOBhiMH 
H He Bceroa b rex xe Mecrax Bo^naxa gjia BenepnHx 
H yrpeHHHx aBJiCHHH njianeT. KpoMe Toro, rax xax 
HaxjioH 3xcneHTpa ne ocraerca nocroaHHUM, to 
pa3HOCTH yMCHbiucHHii flaa HaH6oJibmHX HHXJiHHauHii 
[onHUHXJia] flOJixcHH OTJiHHaTbca OT paBHocTeii yMenb- 
uieHHH B HaH6ciJibuiHx o6jiHXBauHax^^. Eoih xe bh- 
nejiHTb 3Ty paaHHRy, to Bce y nac onpeflejiHTca 6oaee 56* 
yflo6HhiM o6pa30M, xax 6yfleT acHo h 3 HHxeaieflyiomero. 

riycTb AB [Ha pac. 13.12]®^ 6yaeT o6mHM ce- 
HCHHCM nJIOCXOCTH CpeflHCH aHHHH 30flHaxa c njiocxo- 
CTbK) anauHXJia. OpeanoiioxcHM, hto Toaxa A 6yfleT 
ilCHTpoM soAHaxa, a B — uchtpom annuHXAa; oxoao 
H ero onHUiCM 3nHu.Hxa FAEZH, HaxAOHeHHhiii x 
naocxocTH cpcAHCH aHHHH 30AHaxa, Tax hto npoBe- 
ACHHue B 3THX HAocxocTax npaMhie, nepncHAHxyjiap- 
Hbie X o6meMy ceneHHK) FH, 6yAyT BcerAa cocTABAaTb 
MCXAy co6oh OAHHaxoBbie yraw, BepuiHHbi xoTopwx 
HaxoAaTca na FH. npoBCACM xacaTeabnyio AE x 
annuHxjiy h xaxyK)-HH6yAb cexymyio AZA h h 3 Toaex 
A, E, Z onycTHM nepneHAHxyjiapH A©, EK, ZA na FH h AM, EN h ZS 
na njiocxocTb cpeAneii jihhhh aoAnaxa. HpOBeACM coeAHHHTCAbHbie npaMbie 
0M, KN, AS, a Taxxe AN h ASM; h ASM 6yAeT npaMoii, Tax xax Tpn 
3TH tohxh [A, S, M ] HaxoAaTca b [nepeceaeHHH ] A^yx nnocxocTeii, a hmchho 
nJIOCXOCTH cpeAHCH JIHHHH 30AHaxa H nJIOCXOCTH, npoBCACHHOH aepea AZA 
nepncHAHxyjiapHO iuiocxocth aoAaaxa. 

Ohcbhaho, hto npH aaAanHOH o6jiHXBauHH npocTacJiepeabi njiancT no aojifotc 
npcACTaBJiaiOTca yrJiaMH 0AM h KAN, a npocTaiJiepeabi no uinpoTe — yrjiaMH 
AAM H EAN. Cnanajia HyjxHo noxaaaTb, hto nojiyaaiomeeca b tohxc xacanna 
noJioaccHHe EAN no lunpoTC 6yAeT HaH6ojibiuHM h 3 Bcex, paBHO xax h 
npocTacJiepea no ao-'i^otc. 

B,eHCTBHTeJibHo, Tax xax yroji EAK 6yneT caMUM 6oJibiuHM h 3 Bcex, to 
KE 6yAeT HMCTb x EA 6ojibiuee OTHoiueHae, hcm xajxAaa h 3 npaMux ©A h 
AZ X cooTBCTCTByioiAHM npaMuM AA H ZA. Ho xax othochtcb EK x EN, 

Tax 6yAyT OTHocHTbca h 0A x AM, h AZ x ZS, h6o Bce nojiyaaioiAHeca 
TaxHM o6pa30M TpeyroJibHHXH [EKN, A0M, ZAS] 6yAyT, xax mh cxaaajiH, 
paBHoyroJibHhiMH [na FH] h yrjiM npa M, N, S npaMhie. CjieAOBaTejibHo, 

NE HMeeT x EA OTHOuieHne 6oJibmee, aeM to, xaxoe xaxAaa h 3 npaMhix 
MA H SZ HMeeT x cooTBeTCTByiomHM npaMbiM AA h ZA. ^[ajiee, yrjihi 
AMA, ENA H ZSA Toace 6yAyT npaMMMH; nosTOMy yroJi EAN 6yAeT 6ojibiue 57« 
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yrjia A AM h, kohcmho, 6o;ii>uie Bcex npyrax yrjioB, nojiyiaiomHxCH thkhm xce 
o6pa30M. 

OrcKifla 5ICHO, mto m 3 nojiyyaiomHxcs BCJienCTBHe o6jiHKBauHH pasHocreH b 
npocTa(j)epe3ax no flojirore HaH6o;ibmeH 6yHeT ra, xoTopaa HMeer mocto b 
HaH6oabiiiHX oTKjiOHeHwax no lUMpore npn E, rax xax ohh [r.e. pa3HocTH 
ypaBHCHwii no floarore, o6ycjioB;ieHHhie HaxJioHOM anHpHxjia] onpeaenaioTCH 
yrJiaMH, CTsirHBaeMWMH M36biTKaMH npBMMX ©A, KE H AZ naa ©M, KN h 
AH H y Kaxaoii m3 hmx OTHomCHHe apyr x apyry [©A : ©M h T.a. ] h x 
pa3HOCTaM |(©A — ©M) h T.a. 1 ocraerca tcm xe caMWM. Orcioaa caeayer, 
qro pasHocTb EK m KN 6yaeT HMCTb x EA 6oabmee OTHomenHe, noM y 
ocraabHHx npaMHx x Toii xce caMoii AA^^ TaxHM o6pa30M, acno, nro OTHomeHne 
Handoabuiero npocTa(J)epe3a no aoarore x HaM6oabmeMy oTxaoneHHio no ninpore 
6yaeT TCM ace, axo m bo Bcex Toaxax anHipixaa y cooTBercTByiomHx npocTa(J)epe30B 
no aoarOTC x OTKaoHenwaM no lunpore, nocxoabxy xax KE 6yaeT [ornoCHTbca ] 
K EN, rax m Bce noaodnae AZ h ©A npaMwe [6yayT ornocHTbca] x 
cooTBCTCTByioiaMM npaMhiM Bpoae ZH H AM^^. 3 to h Tpe6oBaaocb noxaaarb. 

riocae 3THX npeaBapHTeabHbix saMeaaHHH paccMorpHM cnaaaaa, xaxoii yroa 
i7i y xaxcaoH H3 aByx naanex cooTBerCTByex o6aHXBauHH MOJicay ynoMHHyxbiMH 
naocKOCTHMH. Ha ocHOBannH Toro, mto 6biao ycxanoBaeno snanaae®^, mh 
noaaracM, axo b npoMcacyxxe Mcacay HaH6oabmMM h 
H aHMCHbuiMM paccxoHHHHMH xaxcaaa H3 3XHX naaHCx 
cxaHOBHTCa 6oaee ceaepHOH nan 6oaee loacnon a-aa 
npoxHBonoaojKHbix noaoxccHHii na 3nHu,Hxae caMoe 6oab- 
mee na 5 rpaaycoa; y naanexH Benepa b nepHxee m anoree 
3KCueHxpa aeftcxBHxeabHO Ha6aioaaioxca oxxaoHCHMa no 
niHpoxe na HeomyxHMyio BeanaHMy^ 6oabmHe nan mchb- 
mne 5 rpaaycoB, a y Mepxypna npH6aH3HxeabHO na 1/2 
rpaayca [6oabme nan MCHbiiie]. 

nycxb ABF [pHC. 13.13] 6yaex onaxb o6mHM ceaenneM 
naocxocxeii aoawaxa h annuHxaa. HaaepxHM soxpyr xoaxM 
B annuHxa FA, naxaoHHHH x naocxocxH aoanaxa, xax 
Mbi cxaaaan Bbime. OpoBeaeM m3 ueHxpa A aoanaxa 
xacaxeabHyx) AA x annpHxay h h 3 A onycxHM nep- 
nenanxyaapbi AZ na npaniyio FBE h AH na naocxocxb 
cpeaneH aHHHH 3oaHaxa; npoBcacM coeaHHHxeabHbie npa- 
Mbie BA, ZH H AH h npeanoao*H.M, axo yroa AAH 
Bxaioaaex noaoBHny ycxanoBacHHoro oxxaoHCHHa no mn- Phc- 13.13 

sn poxe aaa xaxaoii h3 3xhx naanex, a hmchho 2V2 rpaayca, 

xaxHx B aexbipex npaMMx yraax coaep*Hxca 360, h nocxapacMca onpeaeanxb 
BeanaHny oOanxBauHH Me*ay naocxocxaMH aaa xaxaon h3 naanex, x.e. Bcananny 
yraa AZH. 

Ecan aaa Benepw paanyc annunxaa paaen 43; 10, xo nanOoabmee paccxoanne 
6yaex HMexb 61;15 xaxyio aacxb, nanMenbuiee — 58;45 n cpeanee Me»my 
nHMH 60®“*. CaeaoBaxeabno, AB 6yaex HMCxb x BA oTnomenne xaxoe ace, xax 
60 X 43; 10. H xax xax xaaapax na BA, Oyayan oxnax ox xaaapaxa na AB, 
aaex xBaapax na AA xaxace, xo annny nocaeaneii noayanin paanon 41;40 xaxon 
ace aacxH. Anaaornano, xax xax BA oxnocnxca x AA xax ace, xax BA x 
AZ, Mbi noayawM, axo AZ paana 29;58 xaxHM ace aacxaM. flaaee, xax xax 
yroa AAH npeanoaaraexca pasnbiM 2;30 rpaaycaM, xaxnx b aexbipex npaMwx 
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yrjiax HMeerca 360, hjih 5 rpanycaM, kbkhx 360 Oyaer b sByx npaMHx yraax, 
TO ayra na AH dyaer paBnarbca 5 rpaaycam, xaxHx xpyr okojio npaMoyroabHoro 
TpeyroabHHxa AAH HMeer 360, h Haxoaaiaaaca noa neii npaMaa AH paBna 
5;14 aacTHM, xaxHX b rHnoTenyae AA Oyaer 120; noaroMy ecaw npaMaa AA 
paBHa 41;40, to b AH 6yaeT 1;50 Taxas aacTb. Ho 6huio noxasano, aTo 
AZ coaepacHT 29;58 TaxHx aacTCii; 3Ha»iHT, ecaH ranoTeHyay AZ npHHHTb 3a 
120, TO AH paBHa 7;20, a yroa AZH odaHXBauHH paaen 7 rpaaycaM, xaxHx 
B aayx npHMhix yraax Oyaer 360, Han 3;30, xaxHx 360 cocTaBHT aeThipe 
npHMhix yraa®^. 

Ho Tax xax hbOwtox yraa AAZ naa HAZ onpeaeaaeT noayaaioiayioca 
paaHOCTb aaa npocTa(J)epe3a no aoaroTC, to OTcioaa moxcho BbiHHcaHTb h ee 
H3 ycraHOBaeHHWx BeawaHH 3thx npaMux. Tax xax mh noxaaaan, hto, ecaw 
npaMaa AH paana 1;50, rHnoTenyaa AA — 41;40, a AZ — 29;58 TaxHM 
aacTaM h xaaapaT na AH, oTHaTbiii ot xaaapaTOB na 
AA H ZA, aaer cooTBercTBCHHO xaaapaTH na AH h HZ, 
TO Mhi noayHHM aanny AH paBHoii 41;37 Taxoii ace aacTH, 
a HZ TaxHM ace 29;55. XloaroMy ecan npHnaTb THnoTenyay 
AH 3a 120, TO ZH 6yaeT coaepacaTb 86; 16 Taxnx ace 
aacTeii, a yroa ZAH paaen 9T,56 rpaaycy, xaxnx b asyx 
npaMMx yraax 6yneT 360, nan 45;58, xaxnx 360 
coflepacHTca b aerupex npaMHx yraax. HohoOho aroMy 
ecaH ranoTeHyay AA saaTb aa 120, to AZ 6yaeT paana 
86; 18 TaxHM nacTSM, h yroa AAZ mh noaywHM paBHHM 
91;58 rpanycy, xaxHx 360 Oy^eT b nayx npsMHX yraax, 
HaH 45;59, xaxHx 360 coaepacHTca b weTHpex npaMHx 
yraax. CaenoBareabHO, BcaenCTane oOaHxaauHH npocTa(J)e- 
pea no floarore yMeHbuiHaca na 1 uiecTHaecaTyK). 

Hto xacaerca Mepxypna [pnc. 13.14], to [y Hero] 
paflHyc anHuHxaa pasnaeTca 22;30 aacTaM, xaxHx b 
HaH6oabUieM paccToanuH, coraacHO aoxaaaHHOMy, HMeerca 
69; a nnaMeTpaabHO npoTHBonoaoacHoe paccToanne paano 
57, Tax aro cpeanee noayaaeica paBHHM 63 TaxHM ace 
aacTaM^^. HoaTOMy AB HMeer x BA OTHoiuenne raxoe ace, xax 63 x 22; 30. 
H Tax xax xBa^par na AB nocae BHanraHHa h 3 XBaapara na AB aaer xBaapar 
na AA, to nanny nocaeaneH noayaHM paBHOH 58;51. Toano rax ace, nocxoabxy 
AB OTHOCHTca X AA rax ace, xax BA x AZ, to AZ Oyner paana 21 ;1 raxoft 
ace aacTH. flaaee, rax xax yroa AAH npeanoaaraerca paanHM 5 rpaaycaM, 
xaxHx B asyx npsMHx yraax HMeerca 360, to ayra na AH coaepacnr 5 
rpaaycoB, xaxnx b xpyre oxoao npsMoyroabHoro rpeyroabHHxa AAH HMeerca 
360, a HaxoaaiaaHCH noa hch npsMaa AH paBnaerca 5; 14 aacraM, xaxnx b 
rnnoreHyae AA — 120. CaeaoBareabHO, ecan npaMaa AA paana 58;51, to b 
AH raxHx aacren Oyaer 2;34. Ho aoxaaano, aro AZ coaepacnr 21 ;1 raxyio 
aacTb; noaroMy ecan noaoacHTb rnnorenyay AZ paBHon 120, to b AH raxnx 
aacren Oyaer 14;40; yroa o6aHXBauHH AZH Oyaer paBnarbca 14 rpaaycaM, 
xaxnx B aByx npaMHx yraax coaepacnrca 360, nan 7, xaxnx 360 Oyaer b 
acTHpex npHMHx yraax^^. 

noaoOno [roMy, xax aro aeaaaocb aaa BenepH] npn cpaanennH yraoB 
np0CTa(])epe30B [no aoarore] 6yaeM HMerb: ecan npaMaa AH paana 2;34, to 
B rnnorenyae AA, no aoxaaaHHOMy, raxnx aacren Oyaer 58;51, a b AZ raxnx 
ace 21;1; xsaapar Ha AH, OTnaTHn cooTBercTBenHO or xBaaparoB na A A n 
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ls!L, aacT KBaapaTH na AH h HZ; aJiHny AH mh nojiyawM paBHoii 58;47, a 
ZH paBHoii 20;53 raKHM xe aacrsM. HoaroMy ecan rHnoreHyaa AH paana 
120, TO HZ 6yaeT coaepacarb 42;38 raKHC aacTH, a yroa ZAH paaen 41;38 
rpaaycy, KaxHx b aByx npaMwx yraax HMcerca 360, nan 20,49, xaxHx 360 
oyaer b aeThipex npaMMx yraax. CooOpasHO c 3thm ecan npHHaTb ranoTeHyay 
AA 3a 120, TO AZ noayawTca paBHoii 42;50 TaxHM *e 

576 aacTHM, H yroa AAZ mh noayawM paaHUM 41;50 rpaaycy, 
xaxHx B asyx npaMHx yraax coaepxHTca 360, Haa 20;55 
TaxHM, xaxHx 360 6yaeT b acTHpex npaMHx yraax. 

CaeaoaaTeahHO, h aaecb BcaeacraHC oOaHKaauHH npocTa- 
(J)epe3 no aoaroTe yMenbiuHaca na 6 luecTnaecaTHx. 3to 
H nyxHO 6hiao ycTanoaHTb*^®. 

Bcaea sa 3thm nocMorpnM, 6yayT an npn Taxnx 
oOaHKBaunax HaHOoahiuHe OTKaoHCHHa no uinpoTe b 
HanOoahmHx h HaHMeHhmnx paccToannax coraacoBann c 
noayaenHHMH h 3 naOaioaeHHH. HpeanoaoxcHM onaTb na 
TOM xe caMOM aepTeace [pnc. 13.15], aTO b HanOoabmeM 
paccToaHHH naanCTH BenepH OTHOiuenHe AB k BA 6yaeT 
TaxHM ace, xax y 61; 15 k 43; 10. Toraa, nocKoabxy XBaapaa 
na BA, 6yay'iH othht ot XBaapaTa na AB, aacT XBaapaa 
na AA, ara npaMaa noayanrca pasHOH 43;27 TaxHM ace 
aacTaM. Ho xax AB ornocHTca k AA, Tax h BA 6yaeT 
OTHOCHTbca K AZ; caeaoBaTeabHO, npaMaa AZ 6yaeT paana 

577 30 ;37 raKHM ace aacraM. Haaee, rax xax yroa o6aHXBau,HH 
AZH npeanoaaraerca paaHHM 7 rpaaycaM, KaxHx b asyx npaMHx yraax Syaer 
360, H, caeaoBareabHo, npaMaa AH 6yaeT paanoH 7;20 aacraM, xaxHx b 
rHnoTeHy3e AZ conepacHTca 120, to, SHaaHT, ecan npaMaa AZ paana 30;37, 
a AA raxHM ace 43;27, to AH 6yneT conepacaib 1;52 Taxyio ace aacTb. HoaroMy 
ecan rHnoTeHy3a AA paana 120, to b AH TaxHx aacTeii 6yfleT 5;9, h yroa 
AAH HaH6oabuiero oTxaoneHHa no uiHpoTe 6yneT paaen 4;54 rpaaycaM, xaxHX 
B flByx npaMHx yraax 6yaeT 360, HaH 2;27, xaxHx 360 6yaeT b aeTHpex 
npaMHx yraax. B naHMenbiueM pacCToanHH, xoraa paanyc BA anHpHxaa paaen 
43; 10 aacTaM, xaxHx b AB, no npeflnoaoacenHio, Onao 58;45, xBanpaT na 
AB, OTnaTHii ot XBaapaTa na AB, aacr xaaapaT na AA, h mh noayaHM aanny 
nocaeaneii paanoH 39;51 TaxHM ace aacTaM. PaanHM o6pa30M xax AB OTHOCHTCa 
X AA, Tax H BA 6yaeT OTnocHTbca x AZ, h AZ 6yaeT paana 29; 17 TaxHM 
ace aacTaM. Ho OTnomenne AZ x AH 6yaeT, no npeanoaoacenHio, xax y 120 
X 7;20. CaeaoBaTeabno, ecan npaMaa AZ paana 29;17, a AA — 39;51, to 
AH noayanrca paanon 1;47; noaroMy ecan mnorenyaa AA paana 120, to b 
AH TaxHx aacTeii OyaeT 5;22, h yroa AAH nanOoabmero OTxaonenna no 
uiHpoTe OyaeT panen 5;8 rpaaycaM, xaxHx b aayx npaMHx yraax HMeeTCa 360, 

^7* Han 2;34 raxHM, xaxHx 360 6 yaeT b aeTHpex npaMHx yraax. TaxHM o 6 pa 30 M, 
ecan mh npeanoaaraeM OTxaonenne no uiHpore npn cpeaneM 3naaenHH 
OTnomenna paanHM 21/2 rpaaycaM, to b anoree ono yMenbuiHTCa na 
neomyTHMyx) Beananny, a b nepnree yaeanaHTCa na Taxyx) ace. B nanOeabuieM 
paccToanHH npoH3omao yMenbuienne Toabxo na 3 uiecTnaecaTHx, a b 
naHMenbuieM — yBeanaenne na 4 mecraaecaTHx. Taxne BeanannH nnxax ne 
MoryT 6 HTb 3 aMeaenH b naOaioaennax. 

Tenepb npeanoaoacHM, aro Mepxypnii [naxoaHTCa] b nanOeabmeM paccroanHH 
[pHC. 13.16], xoraa OTnomenne AB x BA Oyaer raxHM ace, xax y 69 x 22;30. 
Toraa rax ace, xax h BHuie, noayaHTCs, aro AA Oyaer paana 65; 14, a AZ — 
21; 16 raxoH ace aacTH^^. IlpeanoaoacHM, aro h aaecb yroa AZH oOanxBauHH 

14 K. nTOjieMe# 
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paBCH 14 rpaaycHM, khkhx b BByx npsMHx yrjiax coaepxcHTca 360, a npHMaa 
AH noaroMy paaaa 14;40 yacrsM^”, xaxHx b ranoreHyae AZ HMeerca 120. 
CjicaoBareabHO, eaiH np^Maa AZ paana 21;16, a AA TaxHM xce 65;14, to b 
AH xaxHX qacTeii Oyaer 2;36. HoaroMy eaiH ranoTenyaa AA pasHa 120, to 

AH Oyaer HMcrh 4;47 Taxae ^acTH, h yroa AAH st) 
r HaHOoabUiero onoioHCHHa no mapoTe paaeH 4;34 rpaaycaM, 

xaxHx b aayx npflMbix yraax HMeerca 360, hjih 2; 17, 
xaxMx 360 6yaeT b Herhipex npaMbix yraax. flaa 
HaHMCHbiuero xce paccroHHHH^* OTHomenHe AB k BA 
npeanoaaraerca paBHUM oxHomeHHio 57 k 22;30. Bcaea- 
CTBHC aroro AA 6yaeT Toraa paana 52;22 TaxHM xce aacxaM, 
a AZ TaxHM axe 20;40. Ho Tax xax acaeacTBHe toh xce 
oOaHXBauHH oTHoiuCHHe ZA X AH npeanoaaraeTca xaxHM 
xcc, xax y 120 x 14;40, h ecaH npaMaa AZ paana 20;40, 
a AA TaxHM axe 52;22, to AH Oyaer paana 2;32. HoaroMy 
ecjiM THnoTCHyaa AA paana 120, to b AH xaxHx aacTeii 
OyaCT 5;48, h yroa AAH 6yaeT paaen 5;32 rpaaycaM, 
xaxHx B asyx npaMbix yraax coaepaxHTCa 360, mm 2;46, 
xaxHX 360 oyaer b aerbipex npsMHx yraax. CaeaoBaxeab- 
HO, cpeanaa BcaHMHHa HaM6oabmero oxxaoHeHHa no 
uiMpore, pasHaa 21/2 jms cpeanax anaaeHHH OTHOUienHa, 

I’Mc 13.16 ® anoree yMCHbuiHTCa caMoe 6oabuiee na 13 uiecxHaecaTHx, 

a B nepHree yaeaHaHTca caMoe 6oabuiee na 16 uiecxHae- 
caxbix. Bmccto axoro b xaaecTBe nonpasxH npa BbiancacHMax oxHocHxeabHo sso 
cpcaHHx paccToaHMH Mbi 6yaeM noabsoBaTbca 1/4 rpaayca xax npMeMaeMoii a-^H 
Ha6aK}acHMa BcaHqHHoii. 

riocac Toro xax ace cxaaaHHoe ycxaHOBaCHo, h yqHTbiaaa, axo oxHomcHHe 
Han6oabuJMX npocxacJiepeaoB no aoaroxe x HaH6oabuiMM oxxaoHeHMaM no lunpoxe 
ocxaHCTca xaxwM xcc n b apyrnx xoaxax anHunxaa, xax m oxHomcHHe oxaeabHux 
SHaqcHHH npocxaijjcpeaoB no aoaroxe x cooxBexcxByKJmHM oxxaoneHHaM no 
uiHpoTc^^, Mbi aerxo mojxcm npn BbmncaeHHH aerBeproro CToa6ixa Ta6aHix a.^a 
BcHCpbi H Mcpxypna onpeaeaHXb noayaaiomHeca ox oOaHxaauHH noaoxcHHa 
no uiHpOTC. Oanaxo, xax mh cxasajiH, axH noaoxenwa oCHoaaHbi xoabxo na 
oaHoii o6aHXBau,HM onnuHxaOB na cpeancM paccxoaHHH. HonpaaxH ace na 
MHxaHHanmo axcucHxpoB, a xaxace noayaaiomHeca a.aa Mepxypna pasHHiiH b 
anorcc h ncpnrcc mh npome acero naiiaeM npn noMOinn caeayiomero 
BHancacHMsi. 

Tax xax npn ynoManyxHx cpeanHX SHaacHHax oxHOiueHHH HaHOoabiuHe 
OTxaoHCHHa o6chx axHx naanex no lunpoxe b o6e cxopoHH ox cpeaneH aHHHH 
aoanaxa, noayaaxiiUHeca BcaeacxBHe o6aHXBanMM, oxasaancb paanHMH 2;30 
rpaayciiM, a HanOoabiuHH npocxailiepea no aoaroxe paaen jum BenepH 46 
rpaaycaM, a njia Mcpxypns npHOaHSHxeabHo 22^^, h b xa6aHuax aHOMaanii 
aaa oxHX naancT mh yacc hmccm npocxa(|)epe3u, cooxBexcxByiomHe paaanqHHM 
ayraM onHu,HxaoB, xo, Haiias qacxb, xoxopyio ohh cocxaaaaiox ox HaHOoabiuero ssi 
npocxa(J)cpc3a no aoaroxe, mh 6epeM aaa xaaxaoft h3 3thx naanex xaxyio ace 
qacxb ox 2;30 rpaaycoa h noMemaeM noayaenHHe 3HaqeHHH a qexaepxHx 
cxoa6u,ax xaOanu, uinpoxH npoxHB cooxBexcxByioinHx ancea^'*. 

riaxHC cxoa6u,H [b xaacaoii xaOaHue] aaeaCHH aaa yxoaHeHna noaoaceHHH 
no uinpoTC, cooxaexcxByKJmHx apyrHM noaoacenHaM [snHuHxaa] na axcueHxpe 
npn noMoiu,H aonoaHHxeabHHX mecxHaecsxHx aoaeft. fleiiCTBHTeabHO, xax mh 
cxa3aaM, HHxaHHau,MH h oOaHxaauMM anMUMxaoB nepHoanaecxH yaeaHaHaaioxcH 
M yMenbuiaioxca cooxaexcxBeHHO nepnoaaM aBHaceHna no axcueHxpy npn noMomn 
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npHCoeflHHeHHHx ynoMaHyxMx Buiue Ma/iux xpyroB^^, h thk khk BejiHHHHH 
HHKJiHHHUHH H o6jiHKBauHH HC oiHiuKOM oTJiHHaiOTca OT nojiyHaiomHxca Ha 
HamioHHOH op6HTe JlyHM, xax hxo oxaeabHHe oxKJioneHHa no lUHpoxe 
npH6jiH3HxeabHO nponopuHOHajibHu BejiHHHHaM 3xhx HaxjioHOB, h nocKOJibxy 
Mbi yace nojiyHHjiH npw noMoipH reoMexpHnecKHx nocxpoenwH cooxBexcxByjoipHe 
SHaneHHa njia Jlynw, xo mm yMnoxcaan xa^iwoe h3 hhx na 12, xax xax 
HaH6ojibmee yBejiHneHHe [iuhpoxm] ajis JlyHM paano 5 rpaaycaM, a mm xenepb 
nojiaraeM ero paaHMM 60. IlcwiyHeHHMe HHoia mm noMecxKura b naxHx cxo.a6nax, 
oxHeca Hx x cooxBexcxByronmM HHcnaM rpanycoB^^. IlojiyHeHHMe xaOjiHUM 6yayx 
xaxHMH. 


5. Ta6jIHUM flJIH BbIHHCJieHHfl UIHpOXbl 

Cm. c. 420-421 


6. BbiHHCJieHHC oxKJiOHCHHH iiHXH naaHBx HO uiHpoxe 

IlocxpoHB [xaOaHiiM ] B BMuienpHBeacHHOM BHae, OyaeM npoH3BoaHXb 
BMHHOieHHa uiHpox naxH axanex oieayiomHM o6pa30M. 

JIjis xpex n.xaHex — Caxypna, lOnHxepa h Mapca, — noayaHB ypaBHCHnyio 
floaroxy’’, bhochm ee b MHOia cooTBCxcxByiomeH xa6aHUM: njia Mapca b xom 
BH fle, xax oHa HMcexca, ana lOnHxepa — BMHxa 20 rpaaycoB, a aaa CaxypHa — 
npwOaBHB 50 rpaaycoB, h aanHCMaaeM cooTBCxcxByiomHe ch uiecxHaecaxMC aoaH 
B naxoM cxoa6ue aaa uiHpoxM^*. Tohho xax xe, BHCca b xe xe caMMC HHC.aa 
BeaHHHHy ypaBHCHHOH aHOMa.xHH^^, 6epeM cooxaexcxByiomyio eft paanocxb 
lUHpoxM B xpexbeM cxoa6iie, eaiH ypaBHCHHaa aoaroxa Oyaex b nepBMx 15 
cxpoxax, H B aexBcpxoM, eaiH oHa cxohx b caeayiomHx. yMHoxHB ee na 
aanHcaHHMe mecxHaecaxMe aojih, nojiyHHM paccxoanne iLnanexM no uiHpoxe ox 
cpeflHeft aHHHH aoflnaxa, npHaeM eaiH mm Bsann paanocxb uiHpoxM h 3 xpexbero 
cxoji6ua, xo 3X0 paccxoaHHe 6yflex ceaepHMM, etxH xe mm BaajiH ee h 3 
aexBepxoro cxoji6u;a, xo ioxhmm*^. 

fljia BenepM h Mepxypna mm cnanajia wmeM b HHCirax [apryMenxa ] 
cooxBexcxByiomeft xaOjiHUM BejiHHHHy ypaanenHoft anoMajiMH h aanncMBaeM 
paaaejibHO cooxBexcxayiomHe eft anaaenHa uinpoxM h 3 xpexbero h aexBepxoro 
cxoji6i;ob; ancjia h 3 xpexbero cxoji6pa nHuieM xax ohh ecxb, ancaa xe h 3 
aexBepxoro cxoji6na aaa Mepxypna mm nHuieM, yMenbuiMB na l/io aacxb, ecxH 
ypaBHennaa aojiroxa 6yaex b nepBMx 15 cxpoxax, mm na cxojibxo xe yaejiHaMB, 
ecan ypaanennaa aojiroxa Oyaex b caeflyiomHx cxpoxax®'. Ilocae 3xoro x 
ypaBHCHHoft aojiroxe mm npwOaBJiaeM bo Bcex oiyaaax ana BenepM 90 rpaaycoB, 
ana Mepxypna 270, oxOpacMaaa nojinyio oxpyxHocxb, earn xaxaa HMeexca. 
IlojiyaeHHyio BejiHanny mm onaxb bhochm b xe xe caMMe ancaa h 
cooxBexcxByiouxHe eft b naxoM cxoji6i;e mecxHflecaxMe aojiH 6epeM ox hhccji, 
cxoauxHX B xpexbOM cxoji6ue, h nojiyaennoe aanncMaaeM. Ecan SHaaeHHe 
aojiroxM BMecxe c yxaaannoft npnOaBxoft [90° hjih 270° ] 6yaex b nepBMx 15 
cxpoxax H npH 3 xom ypaBHennaa anoMajina xaxxe b nepBMx 15 cxpoxax, xo 
nojiyaennaa uinpoxa 6yaex loxHoft, earn xe [ypaBHennaa anoMaana] b 
caeayiouxHx [cxpoxax ], xo ceaepHoft. Eoih xe ynoManyxaa BejiHanna aojiroxM 
nonaaex b cxpoxH, cxoamHe hhxc 15 nepBMx, xo uinpoxa 6yaex ceaepnoft, 
ecan anaaenne ynoManyxoft anoMajiHH Oyaex b 15 nepaMx cxpoxax, h loxnoft, 
ecan nocaeanee 6yaex cxoaxb b oieayionxHx cxpoxax®^. 
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XI11.7. O eenuaKuiecKux eocxodax u aaxodax namu njianem 


riocjie 3Toro, b3hb ypaBHCHKyio aojirory gjia BenepH khk ona ecrb, a sjih 
M epKypHH nocjie npH6aBjieHHa 180 rpaaycoB, bhochm ee b tc xe caMHC ancjia; ss9 
cooTBCTCTByiomHe HM B nsTOM CTOJiOpe niecTnaecaTBie aojin 6epeM ot qnceji, 
CTOfliUHx B acTBeproM CTOJiOpe, h nojiyacHHoe sannCHBaeM. Ecjih ynoManyToe 
HaMH BHOCHMoe sHaacHHe ypaBHCHHOH flOJiroTH nona^aeT b nepBHC 15 cxpoK 
H BejiHqHHa ypaBHCHHOH anoMajiHH MeHbme 180 rpa^ycoB, to innpoTa 6yaeT 
ceBcpHOH, ecjiH xe 6ojibine 180, to io^khoh. Ecjih jkc ynoMHHyToe SHaacHHe 
aoJiroTbi nonaaer HHxe 3thx 15 CTpox, to lunpora OyflCT kjjkhoh, ccjih BejiHHHHa 
aHOMajiHH MCHbine 180 rpaAycoB, h ceBepHoii, ccjih ona 6yAeT 6ojibnie 180*^. 

HaKOHCp, B3aB HHCJio niecTHsecarbix aojicii, [nojiyacHHux ] npn BTopoM 
BXOxmcHHH c flOjiroTOH, 6epeM Taxyio jkc aacrb or 60; 14 nojiyacHHoro mh juia 
BcHcpbi Bceraa npH6aBjiaeM k ccBcpy, a ajia MepKypna Bceraa V2 h 1/4 npH6aBjiaeM 
K lory***. TaxHM o6pa30M, coeaHHaa bmcctc 3th Tpn BejiHHHHbi, mbi onpeaejiHM 
BHaHMyio niHpoTy 3thx luiaHCT no OTHomcHHio K cpeaHCH jiHHHH aoanaxa*^. 

7. O reaHaKHHCCKHX Bocxoaax h saxoaax hhth naancT 590 

Ilocae noapo6Horo paadopa oncjiOHCHHa naTH naancT no iiinpoTC naM 
ocTacTCa aonoaHHTb [anaana hx aBHaccHHH] Heo6xoaHMHMH CBcacHnaMH 
OTHOCHTCabHO BOCXOaOB H 3 aXOaOB 3 THX IiaaBCT HO OTHOIIICHHIO K CoaHpy. 
ZtCHCTBHTCabHO, B COOTBCTCTBHH C TCM, HTO MM paCCKa 3 HBaaH OTHOCHTCabHO 
HcnoaBHXHHx 3 Be 3 a*^, paccToaHHH OT CoaHpa B rcanaKHHCCKHx BOcxoaax h 
aaxoaax, naMcpacMHC no xpyry, npoxoastmcMy qcpc 3 ccpcanHM soanaxaabHHx 
C 03 BC 3 aHH, dHBaiOT HCOaHHaKOBHMH BCaCaCTBHC MHOITIX npHWHH: nCpBaa H 3 
HHX aaicaioqacTCa b HcpaBCHCTBC hx BcanaHH*’, 
BTopaa B HcoaHHaxoBOCTH HaxaoHCHHH Boanaxa x 
ropH 30 HTy, TpcTba acc aaBHCHT ot noaoxccHHii 
naaHCT no uinporc. 

UCHCTBHTCabHO, BOo6pa3HM [pHC. 13.17] CHOBa 
ccacHHH doabniHx xpyroB, a hmchho ropHaoHTa 
AB H cpcaHcro xpyra aoanaxa FA; npeanoaoxcHM, 

HTO TOHxa E npcacTaBaacT hx o6mcc cchchhc, 
BOCTOHHOC Han aanaaHOc; nanpaBacHHC ot F x 
A dyaer x lory, a Toaxa A npcaCTaaaacT pcHTp 
CoaHpa. 'ycpca hcc h noaioc ropnaoHTa npoBcacM ayry ABZ doabinoro xpyra 
H npcanoaojKHM, hto naancTa BOCxoaHT nan aaxoaHT na ropnaoHTC AEB; ccan 591 
OHa dyacT na caMoii cpcaHcii aHHHH aoanaxa, to 3to, xohchho, dyaCT 
npoHCxoaHTb B TOHxc E, ccaH xc OHa dyaer ccBcpncc cpcaHcii aHHHH, to b 
H, a ccan iojkhcc, to b 0. Ha tohcx H h © x cpcaHCii aHHHH aoanaxa 
npoBcacM ncpncHanxyaapH HK h 0A, h nycrb BA npcaCTaBaacT Bccraa 
oaHHaxoByio [aaa aaHHoii luiaHCTN] ayry, paBHyio paccTOHHHio Coanna noa 
3CMacH, xoraa paccMaTpnBacMaa luiancTa BncpBHC CTaHOBHTca BHaHMoii nan 
HcacaacT**. HeHCTBHTcabHO, no onncaHHOMy TaxHM odpaaoM [ncpncHanxyaapno 
X ropnaoHTy] doabinoMy xpyry [AZ] npn oaHnaxoBHx paccroannax Coanna 
noa acMacH dyayr oaHnaxoBHMH h ctchchh ocBcrpcHHa CoaHitCM. Ho 3 to 
paccToaHHC [BA] HcodxoaHMO aojuKHO noayqHTbca HcpaBHHM aJi® paaaHHHHx 
HCOaHHaxOBHX HO BCaHHHHC CBCTHOI, XOTH dH BCC OCTaabHOC dnaO TCM ace 592 
caMHM, a 3HaqHT, h ayrn aoanaxa, CTaniBaioiaHe npaMoii yroa, t.c. paccToanna 
EA, aoaacHH dHTb tojkc paaaHHHHMH; aCHO, hto aaa doabiuHx CBCTiia ohh 
dyayT MCHbniHMH, a aaa MCHbniHX ddabniHMH*^. 



Phc. 13.17 
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Toiiho xaK xe, aaace ecjin ayra BA 6yaeT oahoh h toh xe ajih aaHHOH 
luiaHCTH, TO yroa BEA naKaoHa cpeaneH anHHH soanaKa see ace 6yaeT 
HeoaHHaKOBHM HJ151 pasan^HBix SHaKOB soanaKa, [nepeccKaiomHx ropnaoKT] b 
paaaHiiHHx xaHMarax; caeaoBareabHO, 6yaeT HSMeHaTbca h BeaH^HHa ayra 
EA; HMCHHO OHa 6yaeT 6oabnie npn yMCHbraeHHH ynoMHHyroro yraa [BEA] 
H MCHbine npH ero yBeanqeHHH. 

Toiiho rax ace, ecan nepBoe ycaOBHe cbxpaHHaocb HenaMeHHbiM h naKaoH 
soanaxa [k ropHaoHTy] ocraBaaca reisi ace caMHM, ho naanera 6biaa He na 
caMOii cpeaneH anHHH, a ceaepnee ee, b H, nan roacnee, b 0, to ona nOHBaaaacb 
6bi Han Hcneaaaa ne na onpeaeaennoa Bume ayre AE paccroaHHH [ox Coanpa ], 
HO ecan ona ceaepHee cpeaHeii aHHHH aoaHaxa, to na MeHbineM paccxOHHHH 
AK, ecan ace loacnee, to na 6oabmeM AEA. 

TaxHM o6pa30M, npn HCcaeaoaaHHH aacTHBix cayaaea Heo6xoaHMO npeacae 
Bcero aJia Kaxcaon h 3 naxH naaHex aaxb o6iayK) BeaHHHHy ayrn BA na ocHoaaHHH 
6oaee xoHHbix Ha6aioaeHHH Haa hx reaHaKH«iecKHMH BoexoaaMH. TaxHinH Moran 
6bi 6biTb Ha6aioaeHHa aexoM h b OKpecxHOCTax Paxa, h6o b ary nopy aoaayx 
HBaaexca hhcthm h npoapaaHHM h naicaoH Boanaxa k ropnaonxy CHMMexpHaeH 
[na BOCTOxe h aanaae]^. Tax box, npa homoiph HCcaeaoaaHHa xaxnx 
Ha6aioaeHHH [nepaoro] Boexoaa mh namaH, axo, aoexoaa b naaaae Paxa, 
CaxypH Boo6iae cxaHOBHxca BHaHMHM Ha paccxoaHnn 14 rpaaycoB ox HCXHHHoro 
HoaoaceHHa Coanita, lOnHxep na paccxoaHHH 
I2V2V4 rpaaycoB, Mape na 14i/2, Benepa Beaepnaa 
Ha paccxoaHHH SVs rpaaycOB, a Mepxypnii bc- 
aepHHft Ha paccxoaHHH 111/2 rpaaycoB^'. 

VexaHOBHB 3X0, BbiaepxHM npeflhwymyio ctjHxy- 
py [eme paa] [pnc. 13.18]. flaa xaxHx MaaHx ayr 
He 6yaex cymecxBeHHott paannubi, ecan paan 
npocxoxbi MH noacxaBHM B HamH BHaHcaenna 
cooxBexcxByiontHe xopan, xoxopHe HeayBCXBHxeab- 
Ho ox HHx oxanaaioxca. llycxb xoaxa E 6yaex 
obipHM ceaeHHOM ropH30Hxa h cpeaHeii anHHH 
paccMaxpHBaeMHx Bocxoaax c naaaaOM Paxa; 3xa xoaxa 6yaex BOexoanxb b 
yxpeHHHX Ha6aioaeHHax xpex naanex — Caxypna, lOnnxepa h Mapea — h, 
594 xoHeaHO, aaxoanxb b Beaepnnx Ha6aK)aeHHax Benepn h Mepxypna. riycxb 
B3axHH xaHMax 6yaex cooxBexcxBOBaxb Ohhhxhh, rae HaH6oabinHH acHb 
coexaBaaex 141/4 paBHoaencxBeHHHx aacoB, xax xax na axoii napaaaean nan 
B6aH3H nee 6biao npoHaaeaeno 6oabiue Bcero Habaroaennii, h npnxoM HaH6oaee 
ToaHHx, a HMOHHO HoaxH Ha caMOH napaaaean xaaaeiicxHe, a b ee 6aH30cxH 
npoHBBOanaHCb Ha6aioaeHHH b PpeunH h b Ernnxe^^. 

Tenepb na ocHOBaHHH HaaoxcennoH panee xeopnn yraOB aoanaxa c 
ropH30HTOM^^ HaxoaHM, axo npn Boexoae naaaaa Paxa b ynoMHHyxoM xannaxe 
yroa BEA paaen 103 rpaaycaM, xaxHx b aayx npsMHx yraax coaepacHxcH 
360^“*, H axo BcaeacTBHe 3 x 0 x 0 oxHonienne aayx coaepacaipHx npHMOii yroa 
aHHHii [BA h BE] 6yaex npHOananxeabHO xaxHM, xax y 94 x 75, ecan caHxaxb, 
axo PHnoxenyaa [AE] paana 120 xaxHM aacxHM. Ha ocHoaaHHH xeopHH 
[naanexHOH] ihhpoxh noayaaexca, axo xoraa ohh bocxoaht b naaaae Paxa 
(ecan roaopHTb aninb o xpex [BHemHHx] naanexax), to 3 x 0 HMeex Meexo 
B6aH3H anoreea 3nHHHxaa, a hmohho na paccxoaHHH ox anorea, ne 
npeBHinaioipeM Vn aaexH [oxpyacHocxH snHpHxaa]; c neoipyTHMOH pa3Hocxbio 
CaxypH H lOnHTep xoraa 6yayx HaxoaHXbca noaxH na caMOii epeaneii anHHH 
Boanaxa, a Mape ceBepnee ee canoe 6 oabmee na 1/5 rpaayca^^. HooxoMy 
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Xlll.8. 06 ocriOeiiHOcmsix socxfjOoe u :taxfx)(ja lieiiepu u MepKypun 


paccToaHHCM CaxypHa h KDnHxepa or CojiHua no cpeaneH jihhhh soauaKa 
6 yaeT KaK paa ayra AE, a paccToaHHCM Mapca or Coanita — AK, xaK KaK 
OH cxOHx ccBepHee cpeaHew aMHHM [soanaKa] Ha aanny KH, paBHyio 12 
uiecxHaecaxbiM rpaayca. Ho xaK KaK oxhouichhc KH k KE 6 yaex xaKHM ace, 
KaK y 94 K 75, xo KE 6 yaex npM6aM3MxeabHO paBHaxbca 10 xaKHM ace aacxaM; 
ho AK npcanoaaracxca aaa Mapca paBHow 141/2 rpaaycaM, xaK axo Bca AE 
noayaacxca paBHOii 14;40 rpaaycaM. jXaa Caxypwa ona 6 yaex paana 14 rpaaycaM, 
aaa lOnMxcpa ace 12 1 / 21 / 4 . TaKMM oOpaaoM, nocKoabKy oxHomeHHe EA k AB 
6 yacx xaKHM ace, KaK y 120 k 94, mu ncuiynHM, mxo ayra AB Ooabiuoro Kpyra, 
npoBcacHHoro ncpca noanacu ropnaoHxa, 6 yacx paana ana Caxypna 11 rpaaycaM, 
ana lOnnxcpa 10 h a.na Mapca npH 6 aH 3 HxeabHo 11 1/2 rpaaycaM. 

Tohho xaK ace noaynHxca ana Benepu h MepKypna: Koraa aaxoanx nanaao 
PaKa, xo y ropnaoHxa |c oKannxHKoii | Oyayr xox ace caMun yroa h naicaOH^^. 
ripcanoaaracxca, ^xo ccan b oxom Mecxe aoanaKa 6 yaex aocxoanxb ae^epoM 
BcHcpa, xo cc paccxoaHHc ox HcxHHHoro CoaHHa aoaacHO 6 uxb 52^3 rpaaycoa, 
ana Mcpxypna ace oxo paccxoaHHC paaHaexca III /2 rpaaycaM. CaeaoaaxeabHo, 
npn Hx IncpBbixl Bocxoaax hcxhhhoo noaoxeHne Coanua 6 yaex aaa Benepu 
Ha 241/3 rpaaycax BanaHCuoB, a aaa Mcpxypna na I 81 / 2 ; cpeanee ace noaoaceHne 
CoaHua 6 yacx aaa BcHcpu wa 25 rpaaycax, a aaa Mepxypna opnOaHanxeabHo 
Ha 19^^. SHaaHx, hmchho na xaxnx rpaaycax 6 yayx naxoaHXbca 3xh naanexu 
B cpcaHCM aBMaccHHH no aoaroxc. Koraa wa xaxon aoaroxe ohh 6 yayx 
HaSaioaaxbca b Haaaac Paxa, xo Bewcpa oxaaccxca oxcxoameil ox anorea 
onHHHKaa Ha 14 rpaaycoB, a McpKypnii Ha 32. 3xo moxcho noxasaxt na 

OCHOBaHHH HSaOJKCHHblX BUIUC XOOpCM OXHOCHXeabHO HX aHOMaaHil. B 
cooxBCxcxBHH c oxHM B yKasaHHux noaoaceHHax 
BcHcpa OKaxexca ccsepHce cpeanen annnn aoawaKa 
Ha 1 rpaayc, a McpKypnii npHOananxeabHO na 
12^3^*; oxoMy, OHOBHaHo, h 6 yaex paana KH 
IpHC. 13.19). ricKKoabKy oxHOuienne axoii npaMoii 
K EK 6 yacx xaKHM xcc, Kax y 94 k 75, h xo ace 
atMoc OXHOUICHHC HMCKjx 1 rpaayc K V 2 V 4 H 
npH6aH3HxcabHO 12^3 k II/ 3 , xo mu noayuHM, axo 
aaa BcHcpu EK 6 yacx paanaxhca 1 / 2 I /4 rpaayca, 
a ana Mepxypna II /3 rpaaycy. Ho paccxoanne 
AK ox CoaHu,a, xoxopoMy cooxBCxcxBoaaao Hanaao BnanMOCXH xaacaOH naanexu, 
paBHaaocb aaa BcHcpu 52^3 rpaaycaM, aaa Mepxypna 11 1/2 rpaaycaM; 
cacaoBaxcabHO, bcc paccxoanne AKE mu noaynHM paBHUM aaa Benepu 62^5 
rpaaycaM, a aaa Mepxypna opnOananxeabHO I 2 V 2 V 3 rpaaycaM. TaxHM oOpaaoM, 
nocKoabxy oxhouichhc EA k BA 6 yacx onsixb xaxHM xcc, xax y 120 k 94, n 
xaxoc JKC npHMCpHO OXHOUICHHC HMClOX 62^5 K 5 H I 2 I/ 2 I /3 K 10, MU noayHHM, 
axo boo 6 ui,c BcamiHHa pacexoauna AB paBua aaa Benepu 5 rpaaycaM, a aaa 
Mepxypna 10 rpaaycaM. 3xo mu h npeanoaaraan ycxanoBHxb^®. 



8. O xoM, Hxo oco6eHHOCXH BoexoaoB H suxoaoB BeHcpu H MepKypHa 
coraacyioxca c npHnaxuvn rnnoxesaMH 

To oOcxoaxcabCXBO, axo, cacaya naaoxccHHUM rnnoxesaM, mu noaynacM 
aaa BoexoaoB n aaxoaoB Benepu h Mepxypna Henxo expannoe, a HMenno axo 
aaa BcHcpu BpcMa, npouicauice ox Benepnero aaxoaa ao yxpennero Boexoaa, 
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b6;ih3h naveuia Pw6, nojiy^iaercfl pasHUM canioe 6 onbinee 2 anaM, a B 6 aH 3 H 
Haaaaa ZIcbm 16 anaM, a aaa njiaHexw MepKvpHH BeqepHne BOcxoaH BbinaaaiOT, 

598 Koraa hm caeaoBaao 6 h Hadaicaarbca b naqaae CKopnnoHa, a c vxpeHHHMH 
3X0 6 wBaex b naaaae Te^xbaa. Bee 3xo mw Moran 6 bi o 6 bacHHXb caeayiomHM 
o6pa30M^°°; h cnaaaaa aaa BenepH. 

Bo3bMeM qepxex aaa bocxoaob h aaxoaoB, noao 6 HbiH npeaHaymCMy 
[pHc. 13.20], H npeanoaoxcHM cnanajia, «ixo xo«iKa E cpeaHeii aHHHH Boanaxa 
6 yaex HaxoaHxbca b Haaaae Ph6; b axoii xo«iKe naanexa Benepa, Koraa ona 
B nepnree anHpHKaa, Haxoanxea npH6aH3HxeabHO na 61/3 rpaayeax ceBepnee 
cpeaHeii anHHH 3oaHaKa'®*. 3xox nepxexc Moxcex npeacxaBaaxb BeaepHnii 
3axoa*°^, Koraa yroa BEA aaa B 3 axoro HaMH Kaninaxa 6 yaex paBHbiM 154 
rpaaycaM, kbkhx b asyx npaMwx yraax HMeexca 360*°^. Ecan npHHaxb [b 
npaMoyroabHbix xpeyroabHHKax BEA h KEH] ranoxeByay aa 120, xo 6 oabinaa 
H 3 exopoH [BA HaH KH] OKoao npaMoro yraa 6 yaex coaepxcaxb 117 xaxHX 
qaexeii, a MeHbinaa [BE HaH KE] npHOananxeabHO 
27. BcaeacxBHe 3 xoro, ecan aHHHa AB pacexoanna 
B o 6 meM caynae paBHa 5, xo AE noaynnxca paBHoii 
5;8 xaxHM naexaM. Ho xax xax naanexa 6 yaex 

599 ceBepnee cpeaHeii aHHHH aoanaxa na 61/3 rpaaycoB, 

KoxopHM paBHaexca ayra KH, h oxHomenne y 117 
K 27 6yaex npHMepno xaxHM ace, Kax y 61/3 k 
11 / 2 , xo KE 6yaex paana IV 2 rpaaycy, a ocxaxox 
KA [EA - KE ] — paccxoaHHe naaHexw npn 

BenepneM aaxoae ox Coanpa b nanpaBaeHHH nocae- 
aOBaxeabHoexH anaxoB — paaen 3; 38 rpaaycaM. 

flaaee na noaoOnoM ace nepreace [pnc. 13.21] 
aaa yxpeHHero BCx:xoaa yroa BEA 6 yaex paaHHM 
69 rpaaycaM, xaxHx b aeyx npaMux yraax HMeexca 
360*°**. BcaeacxBHC axoro, ecaH npHHaxb [b 
HpaMoyroabHHX xpeyroabHHxax EBA h HKE] 
rnnoxenyay 3a 120, MeHbinaa h3 npnaeraiomHX x 
npaMOMy yray exopoH [BA nan KH] 6 yaex paBHa 
68 rpaaycaM, a 66 abmaa [BE nan KE] — 
npH6aH3HxeabHo 99; h mh Haman, axo xaxoe ace 
oxHonienne, xax y 68 x 120, noayaHxca y 5 x 
8;49, H xax 68 oxHOCHxca x 99, xax 6 yaex 
oxHOCHXbca H 61/3 X 9; 13. HoaxoMy AE noayaHxca 
paBHoii 8;49 xaxHM ace aacxaM, KE — paancxixb [no aoaroxe], o 6 ycaoBaeHHaa 
niHpoxoii, — 6 yaex paana 9; 13 h ocxaxox — aHHHa AK, oaesHaHO, 
npeacxasaaiomaa pacexoanne [naanexH] ox Coanpa b HanpaBaeHHH nocaeao- 
saxeabHoexH anaxoB, — 6 yaex paana 0;24 rpaaycoa. Ho npn aenepHeM aaxoae 

600 paccxoaHHe luianexH xaxace b HanpaaaeHHH ncxmeaoaaxeabHocxH snaxoa 6 biao 
3,-38 rpaayca. CaeaoaaxeabHO, aa apeMa ox aenepHero aaxoaa ao yxpennero 
Boexoaa aBHaceHHe naanexH 6 biao na 3; 14 rpaayca MeHbine, hom aBHacenne 
CoaHua (xoxopoe npHMepno paBHO ee coOcxBeHHOMy [cpeaneMy] aBHacennio no 
aoaroxe)acaeacxBne [ee] nonaxHoro aBHacenna no annpHxay. Ho, xax aerxo 
ycxanoBHXb no xaOanpe anOMaanii, na 3xo nncao [3; 14] rpaaycoa naanexa 
nepeMemaexca npoxna nocaeaoaaxeabHocxH anaxoa, xoraa ona B6aH3H nepnrea 
anHUHxaa npoxoanx [no anoMaann] H /4 rpaayc'®^, a xaxoe nepeMeipeHHe ona 
coaepinaex a cpeaneM aanacennH [no anoMaann] npHMepno 3a 2 ana. Oxcioaa 
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acHO, axo hmchho thkhm m aoji^ho 6ujio 6BJTb BpcMa fljia aocTHxeHHa 
vnoMaHVToro paccToaHHa, wo corjiacyerca c aBjiCHHaMH. 

Tenepb npeanojio^MM, wo na xaKOM xe qepxexe [pnc. 13.22] xoaxa E 
coBnaaaex c naaaJiOM flcBbi, rae luiaHexa Benepa, Haxoaacb b nepnree onKpHicjia, 
6yaex lo^Hoe cpeaHCft aHHHH soaMaxa npH6aH3H- 
xejibHO Ha xe jkc caMbie 61/3 rpaaycoB*®^. IIoaoxcHM 
CHaaaaa, wo hmccx mccxo BenepHHH aaxoa, Koraa 
yroji BEA paBHaexca 69 rpaaycaM, KaxHx b aByx 
npaMHx yraax 6yaex 360*°*, h ccjih npHHaxb 
ranoxenyay [npaMoyroabHOro xpeyroabHHxa BEA] 
aa 120, xo MOBbuiaa na cxopoH [BA], npaaera- 
lomHx K npaMOMy yray, 6yaex coaepxcaxb 68 xaxHx 
HacxcH, a 66abmaH [BE] npHOananxeabHO 99. Tax 
Kax BeaMHMHbi oxHomCHHH 6yayT xcMH xce, xax 
npH yxpcHHCM Bocxoae Pbi6, h oxxaOHCHMe no lunpoxe hmccx oaHHaxoByio 
BcaHKHHy, xo MM noayHHM, mxo ayra EA paBHa xcm xcc caMHM 8;49 rpaaycaM; 
npcacxaBaaiomaa paanocxb [no aojnxrrc], oOycaoBacHHyio uinpoxon, ayra AE 6yaex 
9; 13 rpaaycoB, a Bca ayra AA, npcacxaaaaiomaa paccxoaHMC naaHCXbi ox Coanpa 
B HanpaBacHMH anaxoB, paBHa 18;2 rpaaycaM. Kax mm cxaaaaH, no xa6aHn;c 
aHOMaaHH xaxoMy nHcay rpaaycoB nonaxHoro aBnaccHHa npoxHB ncpcMCmCHHa 
cpcaHcro CoaHpa m naancxH no ao.'irorc cooxBCxcxByKyr npH6aMaHxcabHO 71/2 
109 

rpaaycOB paccxoaHwa ox ncpwrca anHanxaa 

AHaaorHHHHM odpaaoM npw yxpcHHCM Bocxoae b aa^aac flCBM, xoraa yroa 
BEA cocxaBaacx 154 rpaayca, xaxnx b asyx npaMMx yraax HMCCxca 360**°, 
M ccaH rMnoxcHyaa [npaMoyroabHoro xpcyroabHHxa BEA] paBnacxca 120 
nacxaM, xo b 6oabmcft cxopOHC [BA] m 3 npaacraiomHx x npaMOMy yray xaxHx 
yacxcH 6yaex 117, a b MCHbuieii [BE] — 27; onaxb noaynaioxca xc acc caMHC 
BCaHHHHH oxHOuiCHMH, xax npM BcncpHCM aaxoac Pm6. Mm noaynMM, nxo ayra 
AE 6yaex coaepacaxb 5;8 rpaaycoB, paaHOcxb (no aoaroxc] EA, o6ycaoBacHHaa 
uiHpoxOH, paBHa 1;30, h Bca AA, npcacxaBaaionxaa paccxoanMC naancxH ox 
Coanpa b nanpaBacHMM x npcaniccxByiomMM anaxaM, 6yaex paana 6;38 
rpaaycaM, xoxopHM xohho xax acc cooxBCxcxByxyr npMMcpno 2V2 rpaayca [no 
aHOMaaHH] ox ncpnrca annpnxaa***. CacaoBaxcabHO, naancxa Bcncpa ox 
BcncpHCro aaxoaa ao yxpcHHcro aaxoaa npoasHHCxca no annpHxay Bccro na 
10 rpaaycoB, xoxopnc ona npoiiaex aa yxaaaHHwc bhuic 16 aHeii, wo Bnoanc 
cooxBCxcxBycx Ha6aioaeHHaM. 

HaaoacHB bcc axo, mm aoaacHH paccMOxpcxb, nxo npoHcxoawx npn BbinaaenHH 
BOcxoaOB H aaxoaOB Mcpxypna**^, h npcacae Bccro, noncMy oh, naxoaacb b 
nanaac CxopnnoHa, aa*c npn HandoaboiCM paccxoaHHH ox Coanpa b 
HanpaBacHHH nocacaoBaxcabHOcxH anaxOB hc Moaccx BcacpoM noaBHXbca. 

BosbMCM ycpxcac aaa BOcxoaoB h aaxoaoB [pnc. 13.23] h npcanoaoacHM, 
wo xonxa E na cpcaHcii aHHHH aoanaxa cooxBCxcxBycx nanaay CxopnnoHa, 
rae npn saxoae yroa BEA paBCH 69 rpaaycaM, xaxHx b aayx npaMHx yraax 
coaepacHxca 360***, h ccan noao^HXb rnnoxcHyay paBHOH 120, xo MCHbuiaa 
H3 cxopoH [BA], npHacraiOEDtHx x npaMOMy yray [b xpcyroabHHxc BEA], 6yaex 
HMCXb 68 xaxHx naoxcii, a 6oabmaa [BE] — 99. CacaOBaxcabHO, ccan BOo6mc 
paccxoaHHC BA paaiio 10 rpaaycaM, xo b AE xaxHx rpaaycoB 6yaex 17;39. Ho 
xoraa naancxa naxoanxca b yxaaannoM noao^xCHHH [0], xo ona 6yaex cxoaxb 
npH6aH3HxcabHO na 3 rpaayca io*hcc cpcancn aHHHH aoanaxa****. IIoaxoMy 



Pnc. 13.22 
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npM yK£i3iiHHbix BCJiimMHax oTHouieHMM, ccjiH uiMpoTa A0 paBHa 3 rpaaycaM, 
TO AE 6yacT MMCTb MX 4;22, a Bca AEA oKaxcerca pasHOH npH6;iH3HTe;ibHO 
22 TaxMM JKC rpaaycaM. Ha raKoe ancno rpaaycoB njiaHCxa ao;i*Ha oTcroarb 
OT MCTMHHOrO C0JIHU,a, aTo6hl OHa Morjia 6bITb 
BncpBwc aaMCMCHHOM. Ho Tax khk b Ha>iajie 
CxopnMOHa oHa moxct y^aJiMThca or HCTHHHoro 
CojiHua caMoc 6oabU]oe aa 20;58 rpaaycoB (aro yjxe 
6 biao noxaaaHo bwujc OTHOCMTCJibHo HaH6ojibiiiHx 

OTKJIOHCHMii) *TO 5ICHO, MTO noflo6Hbie BOCXOabI 
HCo6xOaMMO aO^*Hbl BbinaCTb. 

Ecjim aiijjcc Ha TOM *e iieprexe aJia bocxoaob 
M aaxoaoB Ipwc. 13.241 noaoxHM, mto To»iKa E 
npcaCTasaacT Haaaao Tejibu,a b yTpcHHCM Bocxoae, 

Koraa naaHCTa b yxaaaHHbix nojio>KeHHax 6yaeT 
npM6jiM3HTCJibHo Ha 31/6 rpaayca KWKHce cpeaHeii 
aMHHH aoawaKa*'^ h OTHomcHHa CTopoH, npHJiera- 
lomHX K npaMOMy yray [TpeyrojibHHKOB BEA n 
AE0], 6yayT to *e caMwe, to mh nojiyawM, axo 
AE SyaeT paana I7;39 rpaaycaM, a AE coaepjKHT 
4;37 rpaayca, xaxMX b uiMpoTC 0A HMCCTca 3;10, 
a Bca AEA paBwa 22; 16 TaxHM jkc rpaaycaM. 
riooTOMy M 3aecb MMCHHo Ha Taxoc MHcao rpaaycoB 
aoaacHa OTCTOaTb naanCTa or HCTHHHoro noao- 
aceHMa Co.aHua, qTo6bi ee moxcho 6 biJio Bnepabie 
yBH^jCTb. Ho Tax xax oHa hc yaajiacTca 6ojibuie, hcm Ha yxasaHHoe *jhcjio 
22; 13 rpaflycoB**^, to ecTCCTBCHHO, hto Taxwe noaB.aeHHa ao.aacHbi xoace BbinacTb. 
Hrax, Mbi flOxaaaaH, hto Bce HSJioaceHHoe Bume cowacyeTca h c aB.aeHHaMM, 
H C npHHaTbIMH THnOTCaaMH. 

9. Meroji onpejieacHHa paccToaHMM or CoaHpa una naCTHbix cjiynaeB 
reaHaKHHCcKHx bocxoaob h saxoaoB 

OTCiOfla acHO, mto ccjim aana gjiMHa ayrn BA [pac. 13.25] aaa xaxaoil 
naaMCTbi h yxaaaH 3Hax aoAHaxa, Haaajio xoroporo HaxoflMTCa b tomkc E, a 
caeflOBaTCabHo, h BCaHHHHa yrjia BEA, to 6yayT H3BecTHbiMH h ayra AE, h 
OTxaoHCHHC no inHpoTe naaneTbi b yxasaHHOM noaoaccHHH* **, T.e. KH h^h 
0A, a BcaeacTBHC oToro Taxace KE m EA m, xpoMC Toro, BHanMoe paccroaHHe 
AK HaH AA. HtoSh hc yaaMHaTb coaHHCHHa, mh aaa Bcex anaxoB soanaxa, 
a TaK*e aaa xa*flOH h3 naTH naaner, ho TOJibxo aaa oanoro ynoManyToro 
cpeaHcro xjiHMaTa, hto Bnoane aocraTonHo**^, BHancjiHaH yxaaaHHbiM o6pa30M 
BHflHMHe paccToaHHa b reaHaxHwecKHX Bocxoaax h aaxoaax ot hcthhhoio 
noaoxccHHa Coanaa, npeanoaaraa, hto 3th njia- 
HCTH HaxoaaTca b naaaabHHX Toaxax snaxoB. 3th 
BeaHHHHH aaa yaoScTBa noabaoBanna mh no- 
MCCTHaH B 5 TaSaHitax [no oahoh ajia xaxcaoii 
H3] naTH ruiaHCT, h 3 xoTopnx xaxcaaa coaepjxHT 
12 crpox. Ha hhx nepBbie tph, a hmchho aaa 
CaTypna, lOnHTepa h Mapca, mh pacnoao^xHJiH b 
3 CToa6n,ax, h 3 xoTopbix nepBHC coaep^ar nanaaa 
anaxoB, BTopne — paccToaHHa ana yrpeHHHX 
BocxoaoB, a TpcTbH — ana BcnepHHx aaxoaoB. 

CneayiomHC ane Ta6aHn,H — ana Beuepu h 



Phc. 13.25 



Phc. 13.24 
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lOnHTepa — mh pacnojio^nuiH b 5 CTOJi6uax, h3 kotophx nepBHC to^ho rax 
xce aaiOT nawajia anaxoB, BTopwe — paccroaHna AJia BewepHHx bocxoaob, 
xpexbH — AAa BCMepHHx aaxoflOB h, HaKOHeu, wexBepxHe — A^a yxpcHHHx 
BOCXOAOB H naxHC — AJia yxpcHHHx aaxoAOB*^®. H xa6AHu,H axh xaKOBH*^^ 

10. Ta 6 AHm>i reAMaKMHecKHx bocxoaob h saxoAos naxH nAanex ' 


HanaAO 

CaTypH 

lOnMTBp 

Mapc 

3HaKa 

SoAMaKa 

yXpBHHHM 

BBMBpHHM 

yTpCHHMM 

BOCXOA 

BBqBpHHM 

yTpCHHMM 

BOCXOA 

BeMepHMi) 

3axoA 

Obch 

23“ 30' 

11“ 28' 

20“ 10' 

10“ 19' 

21“ 12' 

11“ 40' 

Te^eii 

21 57 

11 41 

19 6 

10 29 

20 16 

11 48 

EBHSHeiibi 

17 52 

12 26 

15 51 

11 10 

17 21 

12 30 

PaK 

14 2 

14 2 

12 46 

12 46 

14 33 

14 33 

Abb 

11 34 

15 34 

10 40 

14 31 

12 28 

17 19 

ABBa 

10 53 

16 53 

10 1 

16 12 

11 46 

20 5 

Bbcu 

10 48 

17 6 

9 57 

16 34 

11 38 

21 1 

CKopnMOH 

10 53 

16 53 

10 1 

16 12 

11 48 

20 19 

CipBABU 

11 34 

15 34 

10 40 

14 31 

12 34 

17 32 

KosBpor 

14 2 

14 2 

12 46 

12 46 

14 45 

14 45 

BOflOABft 

17 52 

12 26 

15 51 

11 10 

17 35 

12 36 

Pbl6bl 

21 57 

11 41 

19 6 

10 29 

20 26 

11 49 


HanaAO 

3HaKa 

SoAHaKa 

BBHBpa 

MBpxypHM 

BOCXOA 

aaxoA 

yxpBH- 

hmB 

BOCXOA 

HMii 

aaxoA 

BCMCp- 

BOCXOA 

BCMCp- 

saxoA 

BOCXOA 

yipCH- 

saxoA 

Obbh 

5“ 10' 

4“ 9' 

3“ 0' 

10“ 28' 

9“ 58' 

9“ 43' 

23“ 58' 

23“ 38' 

Tbabii 

5 8 

4 16 

6 16 

9 40 

10 4 

10 15 

22 15 

22 15 

Bjihshbuu 

5 12 

5 7 

9 15 

7 36 

10 18 

11 47 

18 0 

16 44 

PaK 

5 36 

8 23 

9 50 

5 59 

12 22 

15 34 

14 4 

12 30 

Abb 

6 16 

13 3 

8 2 

5 5 

13 43 

19 59 

11 25 

10 21 

ABBa 

7 22 

18 2 

6 38 

4 54 

18 1 

23 13 

10 21 

9 59 

Bbcw 

7 53 

17 43 

5 41 

4 54 

22 49 

23 16 

9 51 

10 0 

CKOpnwOH 

8 20 

13 47 

5 28 

4 55 

20 1 

22 1 

9 44 

10 19 

CxpBABII 

7 49 

8 1 

4 39 

5 16 

18 11 i 

17 25 

9 25 

11 19 

KosBpor 

6 52 

4 8 

2 43 

6 35 

13 54 

12 10 

9 36 

14 5 

Boaoabm 

5 51 

3 16 

0 30 

8 33 

11 10 

9 50 

12 27 

17 50 

Pbi6bi 

5 22 

3 38 

0 24 

10 16 

10 11 

9 43 

19 15 

21 46 


11. 3nHAor coMMHeHMa 

riocAe xoro xax mh hchoahhah bcc axo, o Cnp, h paaoOpaAH, xax a 
AyMaio, noMXH Bce, wo aoaxcho Ohxb paccMOxpcHO b hoacOhom comhhchhh, 
HacKOAbKo npoincAiuee ao chx nop Bpena cnocoOcxBoaaAO noBHiucHHio xonnocxH 
HaiUHX OXKPHXHH HAH yXOHHeHHK) [6oAee APCBHHX], npOHSBOAHMOMy HC pAAH 
xBacxoBcxBa, a xoAbxo paAH HayHHoii noAbsn, nycxb nacxoamaa naiua pa6oxa 
noAyHHx 3Aecb noAxoAacAHH h copasMepHHH kohcu,. 




nPHJIO}KEHHa 


nXOJIEMEH H Ero ACTPOHOMHHECKHft TPyfl 

r.E.KypmuK, r.U.MameueecKaa 


1. O Mccre IlTOJicMea b hctophh nayKH 

KjiaBflHH riTOJieMeft aaHHMaer oaho h 3 caMux noweTHBix mcct b hctophh 
MH poBOH HayxH. Ero coHHHeHna curpajiH orpoMHyio pojib b craHOBjieHHH 
acrpoHOMHH, MareMaTHKH, ohthkh, reorpacjjHH, xpoHOJiorHH, MysHKH. IIocbh- 
mcHHaa eMy Jinreparypa noHCTHHC orpoMHa. M npn 3 tom ero o6pa3 ao naiunx 
AHeii ocraerca neacHHM h npoTHBopeaHBHM. Eabh ah cpeAH AeaxeAen HayxH 
H xyAbTypu AaBHO ymeAiuHX anox moxho Ha3BaTb MHornx, o kom 6bi 
BbicxaabiBaAHCb raxHC npoTHBopeanBue cyacACHna h BCAHCb croAb apocTHbie 
cnopH cpcAH cneuHaAHCTOB, kak o IlTOAeMee. 

06i>acHaeTca aro, c OAHoft cropoHH, toh BaAcneftmeH poAbK), Kaxyio CNrpaAH 
ero rpyAH b hctophh HayxH, a c APyroii — npeACAbHoii cxyAOcrbw 
6Horpa<|)HHecKHx CBeAeHHtt o hcm. 

IlTOAeMeio npHHaAAexcHT paA BbiAaioatHxca npoH3BeAeHHH no ochobhbim 
HanpaBACHHaM aHTHHHoro ecrecTBoaHaHHa. CaMoe 6oAbmoe h3 hhx, h 
ocraBHBmee k TOMy xce HaH6oAbmHH caca b hctophh HayxH, — aro 
ny6AHKyeMHH b aacroameM H3AaHHH acrpoHOMnnecKHii xpyA, o6hhho HaaiaBa- 
eMHft <i^bMarecTOM». 

«AAbMarecT» — aro xoMneHAnyM aHTHHHOH MareMaTHnecKoft acrpoHOMHH, 
B KOTopoM OTpaxeHbi noHTH Bce ee BaAcneiimHe HanpaBAeHHa. Co BpeMeneM 
aroT TpyA BbirecHHA 6oAee paHHne pa6oTbi aHTHHHux asTopoB no acrpoHOMHH 
H CraA, TaXHM o6pa30M, yHHKaAbHblM HCTOHHHKOM nO MHOrHM BaACHbIM BOnpOCAM 
ee HCTopHH. Ha nporajxeHHH ctoacthh, BnAorb ao anoxH Konepnaxa, 
«AAbMarecT» canraAca o6pa3aoM crporo Hayanoro noAxoAa k pemeHHio 
acrpoHOMHaecKHX aaAaa. Bea aroro nponaBeAenna HeB03M0ACH0 npeACraBHTb 
ce6e HCTopHK) cpeAHeBexoBoft hhahhckoh, nepcHACxoH, apa6cKOH h eBponeiiCKOH 
acrpoHOMHH. SnaMeKHTbift rpyA KonepHHxa «0 Bpan^eHHax», noAOACHBiuHH 
HaaaAO coBpcMeHHOH acrpoHOMHH, bo mhothx oxHOiueHnax 6biA npoAOAAceHneM 
«AAbMarecTa». 

flpyrne coaHHCHna riroAeMea, raxHe xax «reorpa(|)Ha», «OnTHKa», «rap- 
MOHHKH» H T.A., TaK*e OXaBBAH BoAbUIOe BAHaHHC Ha paBBHTHe COOTBeTCTBy- 
lODUHx oBAacreii BHAHna, hhotaa He MeHbuiee, aeM <!cAAbMarecT» na acrpoHOMHio. 
Bo BcaxoM CAyaae, xaACAoe h3 hhx hoaoachao naaaAO TpaAHU.HH HSAO^Kenna 
HayaHOH AHCitHHAHHhi, xoTOpaa coxpanaAacb na nporaAcennH croAernH. Ho 
lUHpoTe HayaHbix narepecoB, coaeraBineHca c rAy6HHOH aaaAHaa h crporocTbio 
H3AOAceHHa Marepnana, maao xoro moacho nocraBHTb paAOM c IlTOAeMeeM b 

HCTOpHH MHpOBOH HayXH. 

OAHaxo HaH6oAbniee BHHMaHae IlTOAeMeH yACAaA acrpoHOMHH, xpxopoH, 
xpoMe <itAAbMarecTa», nocBaxHA h APyrae coaHHenaa. B «nAaHeTHbix nmoTeaax^ 
OH pa3pa6oTaA reopnio ABaxeana nAaaer xax pcAOCTHoro MexannaMa b paMxax 
npHHaroft hm reopearpHaecxoft cacreMu Mapa, b «noAPyaHbix Ta6AHnax» aba 

® r.E.KypTKK, r.n.ManHeBcxafl, 1998 
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c6opHHK aCTpOHOMHiieCKHX M aCTpOJIOFHqeCKHX Ta6;iHU; C nOHCHCHHHMH, 
HecfexoflHMHH acrpoHOMy-npaKTHKy b era noBceAHCBHOH pa6oTe. Cneu;Ha;ibHHH 
TpaxTaT «’^eTBepoKHHxcMe», b kotopom Taxxce 6ojibinoe sHaiieHHe npHflaBajiocb 
aCrpOHOMHH, OH nOCBHTHJI aCrpOJIOrHH. HcCKOJIBKO COqHHCHHH riTOJICMCH 
yTepHHbl H HSBeCTHbl TOJIbKO HO MX HaSBaHMSEM. 

Taxoe MHoroo6pa3Me HaynHwx MHrepecoB aaer nojiHoe ocHOBaHHC othccth 
riTOjicMea K HHCJiy HaH6ojiee BbPiaiomMxca yncHHx, MSBecTHBix hctophh HayKH. 
MHpoBaa cjiaBa, a rjiaanoe — tot pcAHaHinHH (J)aKT, hto ero TpysH Ha 

npOTHXCCHHH CTOJICTM^ BOCnpMHMMajIHCb Kax HeCTaperomHC HCTOHHHKH HayHHOTO 
3HaHHH, cBHaerejibCTByiOT He TOJIbKO o mMpore Kpyro3opa aBTopa, pesKOii 
o6o6maiomeH h cMCTeMaTM3MpyiomeH cHjie ero ynia, ho h o bhcokom MacrepcTBe 
H3JioxceHHH MaTepnajia. B otom OTHOmeHMM coHHHeHHa riTOJieMea h npex^e 
Bcero «AjibMarecT» cTajin o6pa3U,OM gjia mhoitix noKOjieHHii ynenux. 


2. 6iiorpa4)ii<iecKHe CBe^eHMA 

flocTOBepHO o x(m3Hh IlTOjieMea mbboctho ouenb mhjio. To HeinHoroe, hto 
coxpaHHjiocb B aHTMHHoii M cpeflHeBeKOBOii jiMTepaType no ^aHHoiny Bonpocy, 
npeacTaBJieHO b pa6oTe O.Bojuih [Boll, 1894, S.53-66]’. HaH6ojiee naaexcHHe 
CBeffCHHa, KacaiomHecH >km3Hh IlTOjieMea, coaepxcaTca b ero co6cTBeHHHx 
Tpyaax. B «AjibMarecTe» oh npMBOflMT pafl cbohx Ha6jiK)aeHHH, KOTopae 
AaTHpyHDTca anoxoii npaBjieHMa pmmckhx HMnepaTopoB AflpnaHa (117-138) h 
AHTOHHH a riHa (138-161): caMoe paHuee — 26 Mapra 127 r. h.3., a caMoe 
no3AHee — 2 (lieBpajia 141 r. h.3.^ B Bocxogatpeii k FlTOjieMeio «KaHoncKOH 
HaanHCM», KpoMe Toro, ynOMMHaerca 10-i) roa npaBjieHHa AHTOHHHa, T.e. 
147/148 r. H.3.^ riHTaacb oueHMTb npeaejiH xcm3Hh FlTOjieMea, Heo6xoaMMO 
TaK*e HMerb b BHay, hto nocae «AabMarecTa» hm 6Hao Hanncano eipe 
HecKOabKO doabuiMx npoM3BeaeHHii, paaaMHHHx no TeMaTHxe, m 3 Koropbix no 
MeHbineii Mepe aea («reorpa4)Ma» m <(OnTMKa») hocht OHUHKaoneaMaecKHft 
xapaKTep, hto no caMHM ckpomhmm oueHxaM aoaacHO 6biao aanarb He Menbine 
aBaauaTH aer. CaeaoBaTcabHO, mojkho noaaraTb, hto FlToaeMeft 6Ha eipe xchb 
npn Mapxe AapeaHM (161-180), khk o6 3tom cooOipaiOT 6oaee noaanne 
HCTOHHHKH**. CoraacHO OaMMOMOaopy, aaeKcaHapniicKOMy 4>HJioco4)y VI b. h. 3., 
IlTOaeMeH pa6oTaa khk acrpoHOM b ropoae Kanone (Hbine AOyxnp), 
pacnoao*eHHOM b aanaanoft aacTM aeabTu Hnaa, na nporaaceHHH 40 aer. 
3T0My coo6meHHio, oanaxo, npoTHBopeanT tot (JiaKT, hto Bce Ha6aioaeHHa 
riToaeMea, npaBeacHHiae b «AabMarecTe», BbinoaHenbi b AaeKcanapHH. CaMO 
no ce6e HMa IlToaeMeft CBMaereabCTByer o eranercKOM npoMcxo*aeHHH ero 
o6aaaaTeaa, kotophh, BepoaTHO, npHHaaaeacaa, k ancay rpexOB, npHaepacenpeB 
3aaHHHCTHaecKOH xyabTypH b ErnnTe, nan ace npoHcxoana H3 3JiaHHH3HpoBaH- 
HHx MecTHHx xcHTeaeH. JIaTHHCKoe MMa «KaaBaHli» aacraBaaer npeanoaoacHTb, 
HTo y Hero HMeaocb pHMCKoe rpaacaancTBO. B aHTHanbix h cpeaneBeKOBbix 


B 3Toii CBasH CM. Taxace [Fischer, 1932; HAMA, p.834-836: SA, p.11-13; Toomer, 1975; 
Waerden, 1957]. rioApofiHbifi anaAna na pyccKOM aauKe 6Horpa(|>HMecKHx ABHHbu o >kh3hh nxojieMea 
npeacraancH b [BpoHuimsH, 1988, C.11-16]. 

^ Cm. KH.Xl, rA.5, c.352 m kh.IX, m.7, c. 303 coorBexcTBeHHo. 

B paae pyKonMCCM yKaawBaexca 15-if roa npaejiCHMa AuxonnHa, axo cooxsexcxByex 152/153 
r. H.3. [Heiberg, 1907, S.155]. 

* Cm. [Boii, 1894, S.53]. 
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HCTOHHHKaX COflCp^HTCa TaK*e HCMajIO MCHCe aOCTOBCpHHX CBHaexeabCTB o 
^H3HH IlToaeMeH, KOTopHC HCJibaa HH noflXBepaHTb, HH onpoBeprHyxb^. 

0 HaywHOM OKpy^cHHH IlxoaeMCa homxh HHaero HeHaaecxHO. «AjibMarecx» 
H paa apyrax ero npoHSBeaeHHH (xpoMC «reorpa4)HH» h «rapMOHHK») nocBamen 
HCKOCMy Cnpy (Eupoq). 3xo HMa 6biao aocxaxouHO pacnpocxpaneHO b 3jvm- 
HHCXHaecKOM Eninxe b paccMaxpHBaeMUH nepnoa. HnKaKHMH apyrnwH 



nTo;ieMeM c ^eanoM flKo6a 

(hct.: Thevet. Les vrais protr. et vies d. hommes illustres...Paris, 1584) 

CBcacHHaMH o6 3X0M McaoBCKe MH HC pacnoaaracM. HeasBecxHO aa*e, 
aaHHMaaca w oh acxpoHOMHeii. rixoaeivieH Hcnoabsyex xaxace naanexHiae 
HaSaioacHHa HCKoero Teona (kh.IX, ra.9; kh.X, ra.l), BunoaHCHHiae b nepnoa 
127-132 rr. h.3. Oh coo6maex, mxo 3xh Ha6aK}aeHHa 6biaH «ocxaBaeHH» einy 
«MaxeMaxHKOM Tcohom® (kh.X, ra.l, c.316), mxo, no-BHaHMOMy, npeanoaaraex 
aHHHiaH KOHxaKx. Bo3mo*ho, TeoH 6bia yMHxeacM IIxoaeMea. HcKoxopiae 
yacHbie oxoacaecxBaaiox ero c TeoHOM Cmhphckhm (nepBaa noaoBHHa II b. h.3.), 
(J)Haoco<Jx)M-naaxoHHKOM, yaeaaBniHM BHHMaHHe acxpoHOMHH [HAMA, p.949-950]. 


Coo6iuaiOT, HanpMMep, mto IlTOjieMeA poahjich b repMHeBOii IlTOAeMaMAe, pacnoAoateHHoA b 
B epxHeM Eranre, h mto othm o6i>iiCH»eTCii ero mmb «nTOAeMe{i» (OeOAOp MHAeTHHCKHfl, XIV b. 
H.3.); cowacHO Apyrofi aepcHH, oh 6biA pOAOM m3 neAyara, norpaHMMHOro ropoAa k Bocroxy or 
AeAbTbi Hwia, HO 3T0 yTBepB<AeHHe, CKopee Bcero, ecrb peayAbrar oiUM6oMHoro npoMreHMsi mmohm 
«KAaBAHft» B apadcKMX MCTOMHMxax [HAMA, p.834]. B noSAHefi aHTHMHOCTH h b cpeAHHe Bexa 
IlTOAeMeK) npHOMCbiBaAM TaKA<e itapcKoe npOHCxoACAenHe [HAMA, p.834, n.8; Toomer, 1985]. 




432 


npuJioxeHun 


y nTOJICMCH, HCCOMHCHHO, 6ijUIH COTpyflHHKH, nOMOraBUIHe CMy npH npOBeaeHHH 

Ha6;iK)fleHHH h pacwexe Ta6;iHp. Ofoen bhuhcjichhh, kotophc Tpe6oBajiocb 
npoH3BecTH jijia nocxpocHHa acxpoHOMHuecKHX xa6™p b «AjibMarecxe», noHCXHne 
orpoMCH. Bo BpcMCHa IlxojieMefl AjicKcaHapna eipe ocxaBajiacb KpynnHM 
HaywHHM peHxpoM. B hch jteMCXBOBano HCCKOJibKo 6H6;iHOxeK, h3 koxophx 
caMaa KpynnaH pacnojiarajiacb b ajiexcaiwpHHCKOM MycefioHe. Mexay cox- 
pyaHHxaMH ShSotoxckh h HToneMeeM cymecxBOBajiH, no-BHflHMOMy, jinaHHC 
KOHxaxxH, xax axo Hepej^xo 6biBaex h xenepb npn HayanoH pa6oxe. Kxo-xo 
noMoraji IlxojieMeio b noa6ope jiHxepaxypu no HHxepecyiomHM ero BonpocaM, 
npHHOCHn pyKonncH mn nosBOflitn k cxejuiaxaM h unmaM, rae xpaniiaHCb 

CBHXKH. 

flo HcaaBHcro BpeMenn npeanojiaranocb, nxo «AjibMarecx» — caMaa pannaa 
H3 aoineainnx 30 nac acxpoHOMHnecKHX pa 6 ox IIxoncMea. Oanaxo neaaBHne 
HccaeaoBaHHa [Hamilton etc., 1989] noxaaajiH, nxo ^KaHoncxaa HaanHCb» 
npeainecxBOBajia «AjibMarecxy». YnoMnnaHHa 06 «AjibMarecxe)> coaepxaxca b 
«nnaHexHhix rHnoxe3ax», ^noflpynnhix Ta 6 jiHpax)>, «^exBepoKHHXCHH» h <treo- 
rpa(])HH», nxo sejiaex HecoMHCHHUM 6 ojiee noasnee hx HanncaHHe. 06 axoM 
xe CBHflCxejibCXByex anajina coAepxanna axnx npoHaBeaennii. B ^IIoflpynHHX 
xa 6 nHpax» MHOrne xa 6 jiHpbi ynpomenM h ynyaiucHH no cpaBHennio c 
ananorHanbiMH xa 6 jiHi;aMH b «AjibMarecxe». B ^nnanexHux rHnoxe3ax» 
Hcnonbayexca apyraa cncxcMa napaMcxpoB jyjia onHcanna ABH^ennii ruianex h 
no-HOBOMy pemcH paa BonpocoB, nanpHMep, npo 6 aeMa naanexHHX paccxoannH. 
B «reorpa4)HH» nyaeBoil Mepnanan nepeneceH na KanapcxHe ocxpoBa bmccxo 
AaeKcanapHH, Kax axo npanaxo b «AjibMarecxe». «OnxHxa» coaaana raxxe, 
no-BHAHMOMy, nosanee <(AabMarecxa»; b neii paccMOxpena acxpoHOMnnecxaa 
pe4>paxuHa, xoxopaa ne nrpaex aaMexnoii poan b «AabMarecTe». Ilocxoabxy 
«reorpa<i)Ha» n «rapMOHHXH» ne coaepxax nocBamenna Cnpy, xo c H3BecxH0H 
aoaeii pncxa moxho yxBcpxaaxb, hto arn npoHaBeaenna HanHcania noa^Hee 
flpyrnx pa 6 ox ExoacMea [Toomer, 1975, p.l87]. Y nac nex apyrnx 6 oaee 
xonniax opnenxHpoB, xoxopue noaBoanan 6 u xpoHoaornnecxH ^nxcnpoBaxb 
aonieainne ao nac pa 6 oxbi rixoaeMea. 

3. AHXHMHaa acxpoHOMna ao IlToaeMefl 

Hxo6h opeHHXb Bxaaa IlToaeMea b paaBHxne anxHnHOH acxponoMHH, 
Heo6xoaHMO acHO npeacxaaaaxb oCHOBnue axania ee npeamecxByiomero paaBnxna. 
K coxaaeHHK), 6oabniHHCXBO pa6oT rpenecxHX acxponoMOB, oxHOcauinxca x 
paHHCMy nepnoay (V-III bb. ao H.a.), ne aomao ao nac. 06 hx coaepxanHH 
MH MOxcM cyaHXb xoabxo no uHxaxaM B xpyaax 6oaee noaannx aBxopoB h 
npexae Bcero y caMoro IlToaeMea. 

y HCxoxoB paaBHXHa anxHMHOH MaxcMaxHMecxoH acxpoHOMHH aexax nexiape 
oco6eHHOCXH rpenecxoH xyabxypnoH xpaaHUHH, acno BupaxenHiae yxe b paHHHH 
nepHoa: cxaoHHOCXb x (])Haoco4)cxoMy ocMucacHHio acHcxBHxeabHOCXH, npocx- 
paHCXBCHHoe (reoMCxpHnecxoe) MbunaeHHe, npHBepxcHHOCXb Ha6aK)aeHHaM h 
cxpcMacHHC coraacoBaxb yMoapnxeabHbiH o6pa3 Mnpa h Ha6aK)aaeMHe aBacHna. 

Ha paHHHx axanax aHXHMHaa acxpoHOMHa 6biaa xecHO CBaaana c 
(])Haoco<ix;xoH xpaananeH, oxxyaa ona aaHMCXBoaaaa npHHitnn xpyroBoro h 
paBHOMepHoro aanxenna xax ocnoBy aaa onHcanHa BHAHMiax HepaBHOMepniax 
ABHxeHHH CBCXHa. CaMHM paHHHM npHMopoM npHMeHeHHa axoro npHHpHna b 
acxpoHOMHH cxaaa xeopna roMOueHxpHMecxHX c<l)ep EBaoxca Khkaoxoto 
( ox. 408-355 rr. ao H.a.), ycoBepnieHCXBOBaHHaa KaaannnoM (IV b. ao H.a.) 
H npHHaxaa c onpeaeacHHHMH HaMenenHaMH ApncxoxeacM (Mexa(l)H3. XII, 8 ). 
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3x3 Teopna KanecTBCHHO BOCnpoHSBOAHJia oco6eHHocTH ztBHxeHHs Cojinpa, Jlynu 
H naxH njianex: cyxOHHoe BpaiueHHe He6ecHOH c4)epH, ztBHxeHHB cbcth;! baojib 
3KJIHnTHKH C 3303^3 Ha BOCTOK C paSJIHHHBlMH CKOpOCTBMH, HSMeHCHHa HIHpOTH 
H nonsTHHe ztBH^eHHs onaHex. Ji,BHxeHHB cbcxh;! b hch ynpaBjiajiHCB 
BpaiueHHeM He6ecHbix c4)ep, k koxopbim ohh 6u;ih npHKpeaxeHH; c4)epH 
o6pama;iHCb BOKpyr e^HHoro uenxpa (UcHxpa Mnpa), coBnaaaiomero c pcHxpoM 
HCnOflBHJKHOH ScMJIH, HMejIH OflHH H XOX XC paflHyC, HyjICByiO XOJIIHHHy H 
CHHxa;iHCb cocxoaiuHMH H3 3<t)Hpa. BHflHMue H3MeHeHHa 6;iecKa cbcxh;! h 
CB a3aHHiae c 3 xhm H3MeHeHHa mx paccxoaHHH oxHOCHxe;ibHO Ha6;iK);taxe;ia b 
paMxax 3X0H xeopHH hc moxjih nojiyaHXb yflOBjiexBopHxeabHoro oSbacHCHHa. 

ripHHpHn xpyroBoro h paBHOMepHoro aBHxcHHa ycneniHO npHinenajica xaxxe 
B c(l)epHKe — paaaejie aHXHHHOH MaxeMaxHaecxoH acxpoHOMHH, b KoxopoM 
peinajiHCb aa^aan, CBaaaHHiae c cyxoaHbiM BpaipeHHeM He6ecH0H c4)epia h ee 
BaxHCftiHHx xpyroB, npexae Bcero axBaxopa h axjiHnxHXH, BocxoaaMH h 
aaxoaaMH CBexHji, anaxoB ao^HaKa 0XH0CHxe;ibH0 ropHaoHxa na paajiHHHiax 
HiHpoxax. 3xh aaaaaH peinajiHCb c HcnojibaoBaHHCM mcxoaob c^epHaecKOH 
reoMCxpHH. B npeainecxByiomee rixojieMeio Bpeiaa noaBHjica paa 

xpaxxaxoB no c<J)epHKe, b xom aHcae ABxojiHxa (ok. 310 r. ao h.3.), EBiuiHaa 
(Bxopaa no.xoBHHa IV b. ao H.3.), TeoflOCHa (Bxopaa no.xoBHHa II b. ao H.3.), 
rnncHKiia (II b. ao H.3.), McHcaaa (I b. h.3.) h aP- [MameueecKasi, 1990, 
c.27-33]. 

BbiaaiomHMca aocxHxeHHCM aHXHMHoii acxpoHOMHH cxaaa xeopna re- 
aHOuCHxpHaecKoro aanxcHHa naanex, npcaaoxennaa ApHCxapxoM C^mocckhm 
(ok. 32(>-250 IT. ao H.3.). OanaKO 3xa xcopna, nacKoabKO no3Boaaiox cyanxb 
HaiuH HCXOHHHKH, HO OKa3aaa KaKoro-anOo aaMexHoro BanaHHa na paaBHxne 
coOcxBCHHO MaxcMaxHaecKOH acxpoHOMHH, x.e. He npHBeaa k coaaannio 
acxpoHOMHaecKOH chcxcmh, HMeiomeH He xoabKO <J)Haoco<J)CKoe, ho h npaKxnae- 
CKoe 3HaaeHHe h noaBOaaiomeH onpeaeaaxb noaoxenna CBexna na neSe c 
HeoOxoaHMOH cxeneHbK) xohhocxh*^. 

BaxHMM maroM anepea cxaao HBoOpexenne OKcuenxpoB h annpHKaoB, 
noaBoaHBHiHX Kaaecxaenno o6T>acHHXb b oano h xo xe apeMa na ocHoae 
paBHOMepHMx H KpyroBHx aBHxeHHH HaOaioaaeMiae nepaBHOMepnocxH aBHxenna 
CBexna h naMenenna hx paccxoaHHH oxHOCHxeabHO naOaioaaxeaa. 3KBHBaaeH- 
xHOCXb anHitHKanaecKOH h aKcuenxpHaecKOH MOaeaeii aaa cayaaa Coanpa 
aoKaaaa AnoaaoHHH rieprcKHH (III-II bb. ao h.3.). Oh npHMenna xaxxe 
3nHiiHKaHHecKyK) MOaeab aaa o6i>acHeHHa nonaxHiax aBHxenHH naanex. HoBHe 
MaxeMaxHaecKHe cpeacxBa noaBoanan nepenxH ox Kaaecxaennoro k Koanaecx- 
aeHHOMy onHcaiiHio aBHxennH caexna. Bnepaiae, no-ananMOMy, 3xy aaaaay 
ycneiHHO peinna Fnnnapx (II b. ao h.3.). Oh coaaaa na ochobo aKcpeHxpHaecKOH 
H anHitHKanaecKOH Moaeaen xeopnn aBHxenna Coanpa h Jlynw, Koxopwe 
noaaoaaaH onpeaeaaxb hx xeKymne Koopannaxia a.^^ aioOoro MOMenxa apeMenn. 
OanaKO eMy ne yaaaocb paapaOoxaxb aHaaorHanyio xeopnio a^^B naanex na-aa 
oxcyxcxBHa naOaioaeHHH. 

Fnnnapxy npnnaaaexHx xaxxe iteauH paa apymx BbiaaroniHxca aocxHxeHHH 
B acxpoHOMHH: oxKpHXHe npeiteccHH, coaaanne aBeaanoro xaxaaora, HaMepenne 
ayHHOro napaaaaxca, onpeaeaenne paccxoaHHH ao Coanpa h Jlynw, paapaOoxKa 

B jiHTeparype BbiCKasbisaRTCa Taxace npoTMBOnojioacHaa Toaxa apcHHa, a HMenno, mto b 
npeauiecTBywmee nrojiRMeio BpeMa yace cyiuecTBOsajia pa3pa6oTaHHa» rejiHOueHTpHMecKaa CHcreMa, 
ocHOBauHaa na anHUHioiax, h mto CHCreMa nroaeMea aanaerca tojibko nepepadoTKOfi arofi 6o;iee 
pauHeB CHCreMbi [Mdejibcon, 1975, c.175; Ramlins, 19871. OaHaKO, na naiu Bsrjiaa, Taxoro pona 
npeanojiOBteHMa ne MMeiOT noA co^h AOcraiOMHoro ocHOBauHa. 
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npUJUKKeHUH 


XeOpHH JiyHHHX SaTMCHHii, KOHCrpyHpOSaHHe acnXJHOMHWeCKHX HHCTpyMCHTOB, 

B wacTHOCTH apMHjuispHOH c4)epi>i, npoBeflCHHe oo;ibinoro wncjia Ha6;iK)aeHHH, 
He norepaBfflHx nacTHWHO CBoero SHaMeHna ho Hacroamero BpeMenn, h MHoroe 
apyroe. Poab Fann^xa b hctophh aHTHtiHofi acrpoHOMHH hohcthhc orpoMHa. 

npoBCACHHe HaoaioAeHHH cocraiuiajio oco6oe HanpaBHCHHc b aHTHHHoii 
acTpoHOMHH aaaoaro ho FHnnapxa [Goldstein, Bower, 1991]. B paHHHii nepnoH 
HaSaroacHHa hochhh b ochobhom Ka»iecTBeHHHH xapaKxep. C pasBHXHCM 
KHHCMaxHKo-reoMexpHHecKoro MoaeaHpoBaHHa Ha6aioHeHHa MaxeinaxHanpyioxca. 
OcHOBHaa peab Ha6aiOHeHHH — onpeneneMHe reoMexpHHecxHx h ckopocxhhx 
napainexpoB npHHaxHx KHHCMaxHMecKHx Moneaefi. IlapajiaeabHO paapaSaxHBa- 
loxca acxpoHOMHHecKHC xaaeHHapH, nosBoaaioiHHe 4>HKCHpoBaxb h^xh naSaio- 
HeHHH H onpeneaaxb HHxepBajibt Mexcny Ha6aioHeHHaMH na ochobc aHHCHHOH 
paBHOMepHOH niKajibi BpeMCHH. ripH Ha6aK)HeHHH 4>iiKCHpoBajiH noaoxeHHa 
CBBXHH OXHOCHXejIbHO BblHejICHHblX XOHCK KHHeMaXHHeCKOH MOHCHH B XCKymHH 

MOMCHx HHH xc onpcHejiajiH BpeMa npoxoxHCHHa CBexHaa nepes BHHeaeHHyio 
xoaxy cxeMbi. B ancae noHo6Hbix Ha6aioHeHHH: onpeneacHHe momchxob 
paBHOaeHCXBHH H coaHpecxoaHHH, Bucoxu CoaHua h JlyHH npn npoxoxHOHHH 
aepes MepHHnaH, BpcMCHHiax h reoMexpHaecxHx napaMexpoB saxMeHnii, nax 
noKpuxHa JlyHOK) SBesfl h naanex, noaoxcHHH naanex oxnocHxeabHO Coanita, 
JlyHH H 3Be3H, KoopflHHax 3Be3H H x.fl. HaH6oaee pannae HaSaroHenna xaxoro 
pona oxHOcaxca k V b. no h.3. (Mcxoh h EBxxeMOH b A4)HHax); IlxoaeMeio 
6HaH H3BecxHH xaxxe Ha6aioneHHa ApncxHaaa h THMOxapnca, BunoaHennHe 
B AaeKcaHHPHH b naaaae III b. ho h.3., Fannapxa na PoHoce bo Bxoposi 
noaOBHHe II b. ho h.3., Meneaaa h ArpHimH cooxBexcxBeHHO b Phmc h Bh4)hhhh 
B KOHue I B. HO H.3., TeoHa B AaexcaHHPHH b Haaaae II b. h.3. B pacnopaxenHH 
rpeaecKHx acxpoHOMOB HMcaHCb xaxxe (yxe, no-BHHHMOMy, bo II b. ho h.3.) 
peayabxaxH Ha6aK)AeHHH MeconoxaMcxHx acxpoHOMOB, b xom aHcae chhckh 
ayHHHX aaxMCHHii, naanexHHX KOH4)HrypauHii h hP* FpexH 6HaH anaxoMH 
xaxxe c ayHHUMH h naanexHUMH nepHonaMH, npHHaxHMH b MeconoxaMCKoH 
acxpoHOMHH CeacBKHflCKoro nepHoaa (IV-I bb. ho h.3.). 3xh nanHue ohh 
Hcnoab30BaaH H.'ia npoBepxH xohhocxh napanexpoB co6cxBeHHHx xeopHH. 
npoBCHCHHe Ha6aioHeHHH conpoBoxnaaocb paaBHxneM xeopHH h kohcx- 
pynpoBanneM acxpoHOMHaecKHX HHCxpyMenxoB. 

Oco6oe HanpaBaeHHe b aHXHMHOH acxpoHOMHH cocxaBaaan Ha6aioHeHHa 
3Be3H. FpeaecKHe acxpoHOMH BbiaeaiiaH na He6e oxoao 50 C03Be3HHH. B xohhocxh 
HeH3BecxHO, Koina HMeHHO 6 huia nponeaana 3xa pa6oxa, ho k naaaay IV b. 
HO H.3. ona Obiaa, no-BHHHMOMy, yxe aaBepmena; He BH3HBaex coMnenna, axo 
MeconoxaMCKaa xpaHHHHa CHxpaaa npn 3tom BaxHyro poab. 

OnncaHHa C03Be3HHH cocxaaaaan oco6uh xanp b anxHanoH anxepaxype. 
3Be3HHoe He6o H3o6paxaaH naraanno na neOecHHx rao6ycax. CaMne paanne 
o6pa3HH xaxoro pona raoOycoB xpannuHa CBaanaaox c HMenaMH EBHOxca h 
FHnnapxa. Onnaxo anxnanaa acxpoHOMna nomaa anaanxeabHO naabnie npocxoro 
onncaHHa ^pmh co3Be3HHH h pacnoaoxenna 3Be3H b hhx. BbtaaioniHMca 
HOCxHxeHHeM cxaao coananHe FnnnapxoM nepBoro 3Be3HHoro xaxaaora, 
coHepxaniero axannxHaecKHe KoopannaxH h oneaxH Oaecxa xaxHOH 3Be3HH, 
BxaioaeHHOH b Hero. Hncao 3Be3H b xaxaaore no nexoxopHM naHHHM ne 
npeBHmaao 850; no HPyroH BepcHH, oh Bxaioaaa oxoao 1022 3Be3H h cxpyxxypHO 
6bia noHoOen xaxaaory IIxoaeMea, oxanaaacb ox Hero xoabxo Hoaroxaian 3Be3H^. 

’ no AaHHOMy BOnpocy cm. IHeueeCayap, 1968, c.l81; Ulee'ienKo, 1988; Vogt, 1925], a raa^Ke 
[HbKtmoH, 1985, rji.IX], 
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PaSBHTHe aHTHMHOH aCTpOHOMHH npOHCXOJ^HJIO B TCCHOH CBH3H C paSBHTHeM 
MaxcMaTHKH. PeineHHc acTpoHOMHMecicHx zajyan bo mhotom onpcflejiajiocb tcmh 
MaxeMaTHMecKHMH cpeflCXBaMH, kotopumh pacno;iara;iH acxpoHOMH. Oco6yK) 
po;ib npH 3X0M CHxpajiH xpyflbi Esj^oxca, EBiuiHfla, AnojuiOHHH, Menejiaa. 
noHBJicHHe «A;ibMarecxa» 6buio 6bi hobosmoxho 6e3 npeflinecxByiomero pa3BHXHH 

MCXOflOB JIOXHCXHKH — CXaHAapXHOH CHCXOMH npaBHJI flJIH npoBejteHHH 
BHWHCJieHHH, 6e3 lUiaHHMexpHH H OCHOB c4>epHUeCKOH reOMCxpHH (EBKjraa, 
Menejiaii), 6e3 anocKoii h c4)epHwecKOH xpHroHOMcxpHH (PHnnapx, Menejiaii), 
6e3 pa3pa6oxKH mcxosob KHHeMaxHKO-reoMexpHuecxoro MOflejinpoBaHna ^bh- 
xeHHd cBexHji npn noMonpi xeopHH axcueHxpoB h anni^HicaoB (AnojuiOHHii, 
Pnnnapx), 6e3 pa3BHXHH moxoaob 3a;taHHfl ^ynxi^HH o;^hoh, ;^Byx h xpex 
nepeMCHHHx b xa6;iHWHOM Bnae (McconoxaMCKaa acxpoHOMHH, rannapx?). Co 
CBOCH CXOPOHH aCXpOHOMHSI HenOCpCflCXBeHHO BJIHSJia Ha pa3BHXHe MaxCMaXHKH. 
TaxHc, HanpHMcp, paB^ejibi aHXHMHoii MaxenaxHKH xax xpHxoHOMexpHH xopa, 
c4)epHHecKaH reoMCxpHa, cxepeorpa4)HHecKafl npoexiuiH h x.fl. nojiywHjiH 
pa3BHXHe xojibKo noxoMy, hxo hm npnaaBajiocb oco6oe 3HaHeHHe b acxpoHOMHH. 

IlOMHMO reOMCxpHHeCKHX MCXOflOB MOflCJlHpOBaHHH J^BHXeHHH CBCXa/I B 
aHXHHHOM acxpoHOMHH ynoxpe6jiajiHCb xaxxe apH4)MexHHecKHe mcxoah, hmc- 
iOQtHe McconoxaMCKoe npoHcxoxacHHe. flo nac flonwH rpenecKHe njianexHHe 
xa6;iHi;bi, BbiHHCJieHHbie na ochobc MeconoxaMCKoii apH4)MexHHecKOH xeopnH. 
AaHHbie 3XHX Ta6jmu, anxHMHHc acxpoHOMH Hcno;ib30Ba;iH, no-BHSHMOMy, fljia 
o^CHOBaHHH annpHioiHHecKoii h sKcueHxpHHecKoii Moae/ieH. B npeamecxByromee 
nxojieMCK) BpcMa, npH6/[H3Hxe;ibHO co II b. go h. 3., no;iyMH;i pacnpocxpaneHHe 
ue;ibid miacc cneunajibHOii acxpoJiorHHecKoii jiHxepaxypu, b xom mhcjic jiynniae 
H iManexHbie xa6;iHpH, Koxopwe BHHHCJioxHCb na ochobc mcxoaob xax 
MeconoxaMCKOH, xax h rpewecKOii acxpoHOMHH*. 

4. «AjibMarecx» HxojieMea 

Tpyfl nxojiCMca 6bi;i nepBOHanajibHo 03ar;iaB;ieH «MaxeMaxHHecKoe co- 
HHHeHHe B 13 KHHrax» (Ma0T|paTiKfi^ Ivvxd^eccx; pipWavy)^. B no3flHeii 
aHXHHHOCXH HB HCTO ccbwajiHCb KBK HB «Be;iHKoe» (peydA-Ti) vuiti «Be;iHHaHinee 
(peyvo-ni) connHCHHe#, b npoxHBonojioxHOCXb «MajiOMy acxpoHOMHHCCKOMy 
co6paHHK)» (6 piKpd? aaTpovopovnevo(;) — c6opHHKy He6o;ibinHx xpaxxaxoB no 
c(J)epHKe H jipyxHM pa3aenaM bhxhmhoh bcxpohomhh^®. B IX b. npn nepcBOflC 
«MaxeMaxHHecKoro coMHHeHHa» hb apa6cKHH h3hk rpenecKoe cnoBo f) peyicmi 
6buio BocnpoH3BeaeHO no-apa6cKH kbk <taji-MaaxHcxH*>, oxxy^a h npoHcxo^nx 
o6iHenpHHHxaH b Hacxoaniee BpcMa naxHHHBHpoBaHHaa ^pMa Ha3BaHHH axoro 
npoH3Be;teHHa «AjibMarecx». 

«AjibMarecx» cocxohx h3 xpHHaauaxH khhx. noflpa3fleneHHe hb khhxh 
npHHaanexHx hccomhchho caMOMy IlxoneMeio, flencHHc xe hb rnaBH h hx 
Ha3BaHHa 6buiH BBe;ieHM noa^Hee. C onpeflencHHOCXbio moxho yxBepxaaxb, axo 
BO BpeMCHB Ilanna AneKcaHflpHiicKoro b KOH^e IV b. h.3. xaxoro po^a flencHHc 
yxe cymecxBOBano, xoxa h ananHxenbHO oxOTwaaocb ox hhhc npanaxoro. 

Eojiee noApo6Hbia o630p MeTQnOB AOnioAeMeeBCKoH acrpoHOMMM cm. b [Dicks, 1970; HAMA; 
Waerden, 1988(2); Ban-dep-Bapden, 1991]. 

Ham MHAMe: «MaTeMaTMMecKoe coOpaHHe (nocTpoeuMe) b 13 KHMrax». 

*** CymecTBOsaHMe «MaAOfi acTpoHOMHH» aaa ocoforo uanpaBAeuMs b aHTMMHOtl acrpoHOMMM 
npHSHaeTCB bccmm McropMaaMM acrpoHOMHH aa HCKAioMeHMeM O.HeflrenOayapa. Cm. no AannoMy 
Bonpocy [HAMA, p.768-7691. 
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Upujioxemia 


flomefluiHH flo Hac rpeyecKHH tckct co;^epxHT TaKxe HCKOxopoe hhcjio 
noaflHCHuiHx HHTepno;iH 4 HH, He npHHaflJiexaiuHx FlTOJicMeio, a BHeceHHHx 
nepenHCHHxaMH no pa3;iH'iHi>iM coo6paxeHHHM [PA, p.5-6]. 

«AjibMarecT» — 3T0 yne6HHK rJiasHbiM o6pa30M xeopeTHnecKOH acxpoHOMHH. 
Oh npe;tHa3HaneH fljia yxe nosroxOBjicHHoro HHxaxena, 3HaKOMOro c reoMexpHCH 
EBKjiHaa, c(J)epHKOH H ;iorHCxHKOH. OcHOBHaa xeopexHnecxaa aa^ana, peuiacMaa 
B <(AjibMarecxe», — 3xo npej^BbiaHcneHHe BHaHMux noaoxcHHH CBexHa (Coanpa, 
JlyHH, ruianex h 3Be3fl) na He6ecHOH c4>epe b npoH3BoabHiaH momchx BpeMenn 
c xoaHOcxbK), cooxBexcxByiomeH B03MO*HocxaM BH3yajibHiax Ha6aK)aeHHH. 
flpyroH BaxHHH xjiacc aaaaa, pemaeMux b «AjibMarecxe», — axo npea- 
BiaaHcaeHHe aax h apyrax napaMexpoB oco6iax acxpoHOMHaecKHx aBaeHHH, 
CBasaHHiax c aBH^KCHHCM CBexHa, — ayHHHx H coaHeaniax aaxMeHHii, 
reaHaxHaecKHx BocxoaoB h aaxoaoB naanex h 3Be3a, onpeaeacHne napaaaaxca 
H paccxoaHHH ao CoaH4a h JlyHM h x.a. Flpn peiueHHH axHx aaaan FIxoaeMeii 
caeayex cxaHaapxHOH MexoanKe, Koxopaa Bxaioaaex HecKoabxo axanoB. 

1. Ha ocHOBe npeaBapHxeabHux rpy6bix Ha6aioaeHHH BHacnaioxca xapax- 
xepHHe oco6eHHOcxH b aBHaccHHH CBexHaa h npoH3BoaHxca Bia6op XHHeMaxHae- 
CKOH MoaeaH, HaHayauiHM o6pa30M cooxaexcxByiomeH HaSaioaaeMHM aBaeanaM. 
Hpoueaypa Bhi6opa oaHoii Moaean h 3 HecKoabxHx paBH0B03M0acHiax ao^ixHa 
yaOBaexBopaxb «npHHi;Hny npocxoxu^; rixoacMen nnuiex o6 3xom: «Mh canxaeM 
yMecxHHM o6bHCHHXb aaaeHHa npn noMOiaH naHdoaee npocxux npeanoaoaceHHH, 
ecaH xoabKO Ha6aioaeHHa He npoxHBopeaax BbiaBHHyxoH ninoxeae* (kh.III, ra.l, 
C.79). riepBOHaaaabHO Bwdop nponsBoanxca Meacay npocxoH axcueHxpHaecKOH 
H npocxoii anHUHKaHaecKOH MoaeaaMH. Ha aannoM axane pemaroxca Bonpocu 
0 cooxBexcxBHH KpyxoB MoaeaH onpeaeaeHHHM nepHoaaM aBHacenna CBexHaa, 
0 HanpaaaeHHH aBnacenna annuHicaa, o Mecxax ycKopenna h aaMea^enna 
aBHaceHHa, o noaoaceHHH anorea h nepnrea h x.a> 

2. OnHpaacb na npHHaxyio Moaeab h Hcnoab3ya Ha6aK)aeHHa, xax cboh 
co6cxBeHHHe, xax h cbohx npeamecxBeHHHKOB, HxoaeMCH onpeaeaaex nepnoaia 
aBHxeHHa CBexHaa c MaxcHMaabHo bo3moxhoh xoaHocxbio, reoMexpHaecKHe 
napaMexpia MoaeaH (paanyc anHUHxaa, SKcueHxpHCHxex, aoaroxy anorea h ap.)> 
MOMeHXH npoxoauteHHa caexHaa aepea Bbiaeaenniae xohkh KHHeMaxHaecxoH 
cxeMH, axo6ia npHBaaaxb aBHacenne CBexnaa k xpoHoaomaecKOH uiKaae. 

Hponie Bcero yxaaaHHaa MexoaHxa pa6oxaex npn onncannH aBnacenna 
Coanpa, rae aocxaxoano npocxoii aKcueHxpHaecKOH Moaean. Hpn HCcaeaoaaHHH 
aBHa;eHHa JlyHH, oanaxo, OxoaeMeio npHuiaocb xpnacan BHaOHBMenaxb 
KHHeMaxHaecKyio Moaeab, axo6H naHXH xaxoe coaexaHHe xpyroB h annuH, 
Koxopoe HaHayauiHM o6pa30M cooxBexcxBOBaao 6h Ha6aioaeHHaM. CymecxaeHHHe 
ycaoacHeHHa npuniaocb BHecxH xaxa^e b KHHeMaxHaecxHe Moaean a^a onncaHHa 
aBHaceHHH naanex no aoaroxe h oiHpoxe. 

KHHeMaxHnecKaa Moaeab, BocnpoHaBoaaniaa aBHacenna CBexHaa, ao^xHa 
yaoBaexBopaxb «npHHi;Hny paBHOMepHocxH» xpyroBHx aBHaceHHH. «Mh noaara- 
eM, — nnuiex HxoaeMeH, — nxo aaa MaxeMaxHxa ochobhoh aaaaaeH aaaaexca 
B KOHeaHOM caexe noxaaaxb, axo He6ecHHe aBaenna noayaaioxca npn noMonpi 
paBHOMepHHX xpyroBHx aBHaceHHH» (kh.III, ra.l, c.82). 3 xot npHHpnn, oanaKO, 
BHnoaHaexca hm He cxporo. Oh oxKaaHBaexca ox Hero BcaKHH paa (ne 
oroBapHBaa, BnpoaeM, axoro aBHHM o6pa30M), Koraa axoro xpe6yK)x naSaio- 
aeHHa, HanpHMep, b aynnoH h naanexHOH xeopnax. Hapyuienne npHHpnna 
paBHOMepHOCxH KpyroBHx aBHaceHHH B psiae MoaeaeH cxaao noaanee b 
acxpoHOMHH cxpan Hcaana h cpeaneBeKOBOH Ebpohh ocHOBanneM a.aa kphxhkh 
CHcxeMH HxoaeMea. 
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3. ITocjie onpeae;ieHHa reoMexpHMecKHx, ckopocthhx h BpeMCKHtix napa- 
MerpoB KHHeMaxHaecKOH MoaeaH IIxoaeMeH nepexoanx k nocxpocHHio xaSanp, 
npn noMomn KoxopHx aoa^HBi BbiaHcaaxbca KoopannaxH CBexa/ia b npoHSBOab- 
HHH MOMCHx BpcMCHH. B ocHOBc xBKHx xa6aHu acxHx npcaoxaBacHHc o 
aHHCHHOH oaHopoaHoii iHKaae bpcmchh, aa Haaaao xoxopoH npHHaxo Haaaao 
apH HaSonaccapa (-746 r., <J)eBpaab 26, hcxhhhhh noaacHb). JIio6aa BeanaHHa, 
3a(l)HKCHpoBaHHaa b xa6aHue, noayMaexca b peayabxaxe nenpocxHx BHancaeHHH. 
IIxoaeMCH npH axoM noKaahmaex BHpxyosHoe BaaaeHne reoMexpHeii EBxaHaa h 
npaBHaaMH aorncxHKH. B aaKaioycHHe npHBOaaxca npaBHaa noabsoBaHHa 
xaSaHuaMH, a HHoraa xax^e npHMepu BUMHcaenHii. 

Haao^cHHc b «AabMarecxe» hochx cxporo aoniaecKHH xapaxxep. B nawaae 
KHHrn I paccMOxpeHH o6mHe Bonpocu, Kacaiomneca cxpyxxypia unpa b peaoM, 
ero caMaa o6maa MaxeMaxHyecxaa Moaeab. 3aecb aoxasHBaexca c4)epHaHocxb 
He6a H SeMJiH, uenxpaabHoe noaoxcHHc h HenoaBH*HCx:xb SeMan, Heanaanxeab- 
Hocxb paaMepoB SeMan no cpaBHCHHio c paaMepaMH He6a, Bhiaeaaioxca aBa 
ocHOBHbix HanpaBaenna na He6ecHOH c4)epe — axBaxop h axannxHKa, 
napaaaeabHO koxophm nponcxoaax cooxBexcxBCHHO cyxonnoe Bpamenne He6ecHOH 
c4)epbi H nepHoaHnecKHC aBHaceHna CBexnn. Bo Bxopon noaoBHne khkiti I 
naaaraioxca xpHronoMexpHa xopa h c(t)epH<iecKaa reoMexpHa — cnoco6H pemenna 
xpeyroabHHKOB na c4)epe c HcnoabaoBanHeM xeopeMW Meneaaa. 

Kunra II peaHKOM nocBamena BonpocaM c(]}epHaecKOH acxponoMHH, ne 
xpe6yK)mHM aJiB CBOero pemenHa anaHHa Koopannax CBexna xax 
BpeMCHH; B Hen paccMorpeHu aaaann no onpeaeaennio BpeMen Bocxoaa, aaxoaa 
H npoxoacaenna nepea MepnanaH nponaBoabHiax ayr axaHnxHKH na paaannHiax 
mnpoxax, npoaoaacnxeabHOCXH ana, aJiHHia xenn niOMOHa, yraoB Me*ay 
axaHnxHKOii h ochobhhmh KpyraMH He6ecHOii c(i)epia h x.a. 

B KHHxe III paapadoxana xeopna aBH^enna Coanpa, xoxopaa coaep*Hx 
onpeaeJieHHe npoaoaacKxeabHocxH coaHCHHoro roaa, bh6op h o6ocHOBaHHe 
KHHeMaxHPecKOH Moaean, onpeaeaenne ee napaMexpoB, nocxpoenne xa6aHU a.na 
BHHHCaeHHa aoaroxH Coanpa. B aaxaiOMHxeabHOM paaaeae nccaeayexca nopaxpe 
ypaBHCHHa BpeMenp. Teopna Coappa aaaaexca ocHOBOii unst HayneHna aBH^enna 
JlypH H aaeaa. floaroxH Jlynbi b MOMenxia ayppHx aaxMeHPH onpeaeaaroxca 
no naBecxHOH aoaroxe Coappa. To *e caMoe xacaexca onpeaeaeppa xoopappax 
aaeaa. 

Kppfh IV-V nocBaptePbi xeoppp aBH^KOPPa JlypH no aoaroxe p uippoxe. 
JiBpaceppe JlypH pccaeayexca npp6apapxeabPO no xoii ace cxeMe, nxo p 
aBPaceppe Coappa, c xoh apiPb paspppen, axo IIxoaeMeii, xax mh yace 
oxMeaaap, nocaeaoaaxeabpo bboppx aaecb xpp xppeMaxpaecxne MOpeap. 
BhwaioniPMCa pocxpaceppeM cxaao oxxpiaxpe IlxoaeMeeM Bxoporo pepaBePCxaa 
B pBpaceppp JlypH, xax paabiBaeMOP oBexppp, CBaaappop c paxoacpeppeM JlypH 
B XBaapaxypax. Bo Bxopop aacxp xppfp V onpeaeaaxyrca paccxoappa ao Coappa 
p JlypH p cxpopxca xeoppa coapeaporo p aypporo napaaaaxca, peo6xoaPMaa 
aaa npepBiaapcaeppa coaneapbix aaxMeppii. Ilapaaaaxxpaecxpe xaSappH (xp.V, 
ra.l8) aBaaioxca, noacaayp, pap6oaee caoacpuMP pa Bcex, axo coaepacaxca b 
«AabMarecxe». 

Kppra VI nocBaptepa peapxoM xeoppp ayppHx p coapeaPHx aaxMeppp. 

B xpprax VII p VIII coaepacpxca aneappi^p xaxaaor p paccMaxppBaexca 
peaiap paa apyrnx BonpocoB, xacaiompxca penoaBPacpiax aBeaa, b xom apcae 
xeoppa npepeccpp, xopcxpyxppa pe6ecporo rao6yca, reanaxpaecxpe bocxoph 
p aaxopH aaeaa p x.p. 

B xpprax IX-XIII paaaraexca xeoppa pBPaceppa naanex no aoaroxe p 
pippoxe. ITpp 3XOM ABPaceppa naanex anaanappyioxca neaaBPCPMO apyr ox 
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flpyra; xaKxe HeaaBHciiMO paccMaxpHBaioTCii nepeMeiueniiH no flonroxe h mapoxe. 
npn onHcaHHH nnanex no flonroxe lixoncMen Hcnonbsyex xpn 

KHHCMaxHnecKHe MOflenn, pasjmnaioiitHecsi b sexajiax, cooxBexcXBenno ana 
MepKypHH, Benepia h Bepxnnx ananex. B hhx peajiHSOBano Baxnoe 
ycoBepraencxBOBaHHe, nsBecxHoe nofl nasBanHeM axBanxa, hjih 6HcceKi;HH 
aKcpenxpHCHxexa, nosBoniiBinee noBucHxb xonnocxb onpesenenHa aonrox nnanex 
npH6;iH3HxenbHO b xpn paaa no cpaBHennio c npocxon axcneHxpHnecKOH 
MOflenbK)**. B 3XHX MOflCJiax, o^naxo, (JmpMajibHO napyniaexca npHHpiin 
paBHOMcpnocxH KpyroBHX BpaoteHHH. Oco6oh cjioxhocxbio oxnanaioxca KHne- 
MaxHnecKHc moscjih ^na onncanHa j^BiuKenHa nnanex no ninpoxe. 3 xh MO^enH 
(J)opMa;ibHo He coBMecxHMH c npHHaxuMH fljia xex xe nnanex xHHeMaxHnecKHMH 
MOflenaMH j^BHxeHHa no sonroxe. Odcyxflaa axy npo6neMy, IIxoneMeii 
BHCxasbiBaex Hecxonbxo BaxHux MexoaonoranecKHx nonoxcHHit, xapaxxepHsy- 
loniHX ero no^xos k MOj^e^npoBaHHio ;^BHxeHHH CBexaa. B nacxHOCxH, oh niiniex: 
«H nycxb hhkxo... hc CHHxaex 3 xh rnnoxeau cjihuikom HCxyccxBCHHHMH; He 
cneayex npHMenaxb nejioBenecKHe nonaxHa k 6oxecxBeHHOMy... Ho x He6ecHHM 
aBneHHaM nyxHO niaxaxbca npHcnoco6HXb cxojib bosmoxho npocxue npesnono- 
xeHHa... Hx caasb h BsaHMHoe BjiHaHHe b pasnHHHHX aBUxennax xaxyxca 
HaM oneHb HcxyccxBeHHMMH B ycxpaHBaeMbix hbmh MOsenax, h xpy^HO caejiaxb 
xax, »rro6hi sBHxeHua He MeuiaxH apyr flpyry, ho b He6e HHxaxoe h3 3xhx 
SBH xeHHH He BCxpexHx npenaxcxBHH ox noflodnoro coesHHenna. Jlynme 6yaex 
H 0 caMoii npocxoxe He6ecHoro cyflHXb He na ocHOBe xoro, nxo nan xaxexca 
xaxHM...» (XH.XIII, rn.2, c.401). B xHHxe XII anajinanpyioxca nonaxHwe 
ji^BHxeHHa H BenHHHHu MaxcHManbHux anoHrauHH aianex; b xoHue xhhxh XIII 
paccMOxpeHu rennaxunecxHe bocxoah h saxo^bi aianex, xoxopiae xpe6yK)x ana 
CBOero onpe^eneHna ananHa o;iHOBpeMeHHO Aonroxu h lunpoxia aianex. 

TeopHa jtBHxeHHa nnanex, nanoxeHHaa b «A;ibMarecxe», npHnaA^aeacKx 
caMOMy HxoneMeK). Bo BcaxoM oiynae, He cymecxByex xaxHx-nH6o cepbeaniax 
ocHOBaHHH, yxa3biBaK)axHx Ha xo, nxo Hxo-nH6o noao6Hoe cyipecxBOBajio b 
npej(mecxByK)mee ExoneMex) BpeMa. 

5. APyrHC pa6oxbi IIxoneMea 

KpoMe <cAjibMarecxa» IlxoneMex) npHnaanexHx xaxxe paa apynix coHHHeHHH 
no acxpoHOMHH, acxpoaoxHH, reorpa(l)HH, onxHxe, layauxe h x.a., noabao- 
BaBHIHXCa doabUIOH H3BeCXHOCXbK> B aHXHMHOCXH H Cpe^HeBeXOBbe, B XOM HHCae; 
«KaHoncxaa HaanHCb», 
cIIoapyHHHe xa6aHiibD>, 

«naaHexHHe ninoxeabi*, 

«Oa 3 ia», 

«AHaaeMMa», 

«njiaHHC(J)epHH», 

«HexBepoxHHXHe», 

«reorpa(J)iia», 

«Onxiixa», 

«rapMOHHxii» H ap. 

0 BpeMeHH H nopaaxe HanHcaniia 3xhx pa6ox cm. paaaea 2 Hacxoanieii cxaxbH. 
Kpaxxo paccMoxpHM hx coaepxanHe. 


Cm. no AauHOMy eonpocy [Hdejibcon, 1975, c.141-149]. 
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«KaHoncKaH HaanHCb)> npeacraBjifleT co6oh cohcok napaMcrpoB acrpoHOMHHe- 
CKoii CHCTCMH ITTOjicMea, KOTopbiH 6 ijUi BbiceucH na CT&nuie, nocBamcHHOH 
CnacHTCJiK) Bory (bo3mo*ho, Cepanacy), b ropofle Kanone b lO-ii roa 
npaBjiCHHa AnTOHHHa (147/148 r. h. 3.)*^. CaMa crejuia ne coxpanHjiacb, ho 
ee coflep*aHHe HSBecTHO h 3 xpex rpenecKHX pyKonHCeii. BojibinHHCXBO 
napaMcxpoB, npHHBXbix b stom chhckc, coBnaflaex c Hcno;ib3yeMHMH b 
«A jibMarecTe». OanaKO HMCioTca pacxo^eHHa, hc CBa3aHHiae c oinnSKaMH 
nepenHCHHKOB. HccjieaoBaHHC xeKcxa «KaHoncKOH Ha^nHCH^ noKa3a;io, hto ona 
BocxoflHT KO BpcMCHH 6o;iee paHHOMy, HCM BpcMs coaaaHHa «AjibMarecTa». 

«noapyHHbie Ta6;iHphi» (Ilpoxeipoi xavove^), Bxopaa no Be;iHHHHe nocae 
«AjibMarecTa» acxpoHOMHnecKaa pa6oTa nxojieMea, npeflCxaBJiaer co6oh c6ophhk 
xaSjiHp ajia pacnexa nojioaceHHH CBexHji na c4)epe b npoH3Bo;ibHiaH momchx h 
a;ia npej^BbiaHCJieHHa HCKOxopiax acxpoHOMHnecKHx aBjiCHHH, ^pe»y^e Bcero 
BaxMCHHii. Ta6;iHpaM npesuiecxByex «BBeaeHHe» IIxojieMea, b xoxopOM 
noacHaioxca oCHOBHbie npHHpHnbi hx Hcnojib30BaHHa’^. «noapyHHHe xa6;iHpH» 
aoiiLnH ao Hac b nep&aoxceHHH TeoHa AjicKcaHapniicKoro, oanaxo mbbccxho, 
axo TeOH HCMHoroe mbmchh;! b hhx. Oh nanHcaJi k hhm xaxace flBa 
KOMMCHxapHa — «Bo;ibniOH KOMMeHxapHH» B naxH xHHrax h «:MajiHH 
KOMMeHxapHH», Koxopwe ;[to;ixcHbi 6buiH aaMCHHXb «BBeaeHHe» IlxojieMea’^. 
«noflpyaHbie xa6;iHpH» xecHO CBaaaHU c «A;ibMarecxoM», ho coaep*ax xaK*e 
U&auH paa HOBOBBeacHHH, HMOiomHx KaK xeopexHMecKHH, xax H npaxxHaecKHH 
xapaxxep. HanpHMcp, b hhx npHnaxH apyrae Mexoaia aJia BHaHcaenna ninpox 
naanex, HaMCHCH paa napaMcxpoB KHHCMaxHaecKHx MOaeaefi. 3a HaaaabHyio 
3noxy xa6aHa npnnaxa 3pa OnaHnna (-323 r.). Ta6aHUH coaep»:ax aacaanbiH 
xaxaaor, BxaioaaiomHH OKoao 180 SBcaa b okpccxhocxh axaHnxHKH, b xoxopoM 
aoaroxbi H3Mepaioxca CHaepnaecKH, npHaeia Perya (a Leo) npHHax aa naaaao 
OTcaexa CHaepHaecKoii aoaroxw. HMCexca xaK*e othcok oxoao 400 «BaacHeiimHx 
ropoaoB» c yxaaaHHeM reorpa(J)HaecKHx Koopannax. B «noapyHHHx xa6aHpax» 
coaep*Hxca xaxace «UapcKHH KaHOH» — ocHOaa xpoHoaoraaecKHX BiaaHcaeHHH 
IIxoaeMea (cm. IIpHaoaceHHe «KaaeHaapb h xpoHOaoraa b "AabMarecxe"»). B 
OoabuiHHCXBe xaOaHu anaacHHa (})yHKaHH npHBoaaxca c xoaHOCXbio ao MHnyx, 
npaBHaa hx HcnoabaoBanHa ynpomenia. 3xh xaBanpia HMCan hccomhchho 
acxpoaoraaecKoe npeanaanaacHHe. B aaabHeHineM «noapyaHHe xa6aHUH» 
noabaoBaaHCb OoabuiOH nonyaapnocxbio b BnaaHXHH, IlepcHH h na cpeaneBe- 
KOBOM MycyabMancKOM Bocxoxe. 

«naaHexHHe rHnoxe3H» (' Ytiotcociq t«v TtXavojuevcov) — neOoabniaa, ho 
HMCiomaa Bax^Hoe anaaenne b hcxophh acxpoHOMHH paOoxa IIxoaeMea, 
cocxoaiaaa na asyx khhp. ToabKO aacxfa nepBOH khhxh coxpanHaacb na 
rpeaecKOM aaHxe; oanaxo ao nac aomea noaHMH apaOcKHH nepcBoa 3xoro 
npoH3BeaeHHa, npHHaaae*amHH CaOnxy h6h Koppe (836-901), a xaK*e nepcBOa 


rpeMecKHfl xeKCT cm. {Heiberg, 1907, S.149-155]; nepeeoa wa 4>PBHuy3CKMtl cm. [Halrm, 
1820, p.57-62]; onMcauMa h MCC.neAOBaHHa cm. [HAMA, p.901,913-917; Hamilton etc., 1987; 
Waerden, 1959, Col. 1818-1823; 1988(2), S.29S-299]. 

EaHHCTBeHHoe 6oAee wih MCnee noAHOe MSaaHHe «noAPyHHbDC Ta6AHU» npHnaoneatMT H.AjibMa 
[Halma, 1822-1825]; rpeaecKHii tckct «BBeAeHMH» nraneMea cm. [Heiberg, 1W7, S.157-186]; 
MCCJiCAOBauMa H onMcauMa cm. [Adxx, 1960; HAMA, p.969-1028; SA, p.397-400; Tihon, 1985(2); 
Waerden, 1953; 1958; 1959, Col. 1823-1827; 1988(2), S.299-300]. 

rpeMecKHfl TOKCT, nepcBOA h KOMMeHxapHM CM. [Tihon, 1978; 1985(1); 1991]. 
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Ha eBpeHCKHH sshk XIV Khmeh nocBsiueHa onncaHHio acrpoHOMHHecKOii 
CHcreMH KaK pejioro. «n;iaHeTHHe rHnoTe3H» orjinwaiOTca ox «AjibMarecTa» b 
xpex oxHOincHHax: a) b hhx Hcnojibayexca flpyraa CHCxeMa napaMexpoB ana 
onHcaHHa CBexm; 6) ynpomcHH KHHCMaxHHecKHe MO^ejiH, b 

yacxHOCxH Moaejib aaa onHcaHna aBH:KeHHa luianex no innpoxe; b) HSMeHCH 
noaxoa K caMHM MoaejiaM, Koxopbie cMHxaKyrca hc reoMexpHnecxHMH a6cx- 
paxpHaMH, npHSBaHHHMH «cnacxH aBacHHa^, a nacxaMH eaHHoro McxaHHSMa, 
peajiHsyeMoro (l)H3HaecKH. flexajiH axoro MexaHH3Ma nocxpocHH h 3 3<i)Hpa, 
naxoro aacMCHxa apHCxoxejiCBCKOH 4>h3hkh. MexaHH3M, ynpaanaioiaHH aBH- 
xeHHaMH CBexua, npeacxaBaaex co6oh coeaHHCHHC roMOixeHxpHnecKoii Moaenn 
MHpa C MOaejiaMH, nOCXpOCHHMMH Ha OCHOBC 3KCUeHXpOB H anHpHKaOB. 
JiBHxeHHe Kaxaoro CBexHjia (CcwiHi;a, JlynM, naanex h 3Be3a) npoHcxoanx 
BHyxpH oco6oro c<J)epHHeCKoro Koabi^a onpeaeacHHoii xoaiaHHia. 3xh Koabpa 
nocjieaoBaxeabHO BaoaceHbi apyr b apyra xaxHM o6pa30M, qxo6H hc ocxajiocb 
Mccxa aJisi nycxoxH. U,eHxpbi Bcex Koaeu coBnaaaKJx c uenxpoM HenoaBHXHoii 
ScMJiH. BnyxpH c<J)epHnecKoro Koabi^a CBcxHao aBHxexca coraacHO xoii 
KHHeMaxHHecKoii Moaean, Koxopaa npnnaxa b «AabMarecxe» (c nedoabinHMH 
H3MeHeHHaMH). 

B •«AabMarecxe» nxoaeMeii onpeaeaaex a&oaroxHHe paccxoanna (b eaHHHuax 
paanyca ScMan) xoabKO ao Coanma h Jlynw. Jtaa naanex axoro neabaa caeaaxb 
BcaeacxBHe oxcyxcxBna y hhx aaMexHoro napaaaaxca. B ^naanexHHx 
rHnoxe3ax», oanaKo, oh naxoaHx a6coaioxHiae paccxoanna xaxace. h a^a naanex, 
Hcxoaa H3 npeanoaoxcenna, nxo MaxcHMaabHoe paccxoanne oanoti naanexu 
paBHaexca MHHHMaabHOMy paccxoannio naanexH, caeayiomeii aa hch. IlpHHaxaa 
nocaeaoBaxeabHOCXb pacnoaoxenna CBexHa: Jlyna, MepKypHii, Benepa, Coanue, 
Mapc, lOnnxep, Caxypn, nenoaBHXHbie aBeaau. B «AabMarecxe» onpeaeaaioxca 
MaxcHMaabHoe paccxoanne ao JlyHu h MHHHMaabHoe paccxoaHHe ao Coanua 
ox i;eHxpa c4)ep. Hx paanocxb 6aH3xo cooxBexcxayex cyMMapnoH xoamnne c4)ep 
Mepxypna h Benepu, noayMCHHoii neaaBHCHMo. 3xo coBnaaenne b raaaax 
IIxoaeMea h ero nocaeaoBaxeaeii noaxBcpxaaJio npaBHabnocxb pacnoaoxenna 
Mepxypna h Benepbi b npoMexyxxe Mexay JlyHoii h CoanueM h CBHaexeab- 
cxBOBaao o aocxoBcpnocxH chcxcmh b neaoM. B aaxaioneHHe xpaxxaxa 
npHBoaaxca peayabxaxH onpeaeacHna rnnnapxoM BHaHMux ananexpoB naanex, 
na ocHOBaHHH xoxopbix BMMHcasiioxca HX o6beMia. «naaHexHbie rHnoxe3ia» 
noab30BaaHCb 6oabnioji H3BecxHocxbK) b noBaneii anxHMHOCXH h b cpeaHne Bexa. 
Pa3pa6oxaHHHM b hhx naanexHUH MexannaM HepeaKo H3o6paxaaH rpa4)HnecxH. 
3xh H3o6paxeHHa (apa6cxHe h aaxHHcxne) cayxnan HaraaaniaM BupaxenneM 
acxpoHOMHHecxoii chcxcmh, xoxopyx) o6hmho onpeaeaaan xax «CHCxeMa 
IIxoaeMea*. 

«Oa3H nenoaBHXHHX 3Be3a» (<t>dc5ei(; coiXav&v doxepojv) — He6oabniaa 
pa6oxa IIxoaeMea b aByx xnnrax, nocBamennaa noroaHHM npeacxaaanHaM na 
OCHOBC naSaioacHHii aaT CHHoaHMecxHx suaennH BBcaa. flo nac aoQuia xoabxo 
xHHxa II, coaepxaiaaa xaaenaapb, b xoxopoM na xaxanii aenb roaa npHBOanxca 


rpeMecKMfl xeKCT cm. [Heiberg, 1907, S.70-106]; napajuiejibnbifl HeMeuKMfl nepeeOA, 
BKJiiOMaiomMfl M re MacTM, Koropwe coxpaHiviHCb ua apaOcxoM, cm. [xaM ace, S.71-145]; rpeMecKMfl 
rexcT M napajuiejibHwii nepeaoa na ^JpanuyacKM cm. [Halma, 1820, p.41-56]; apaOcKMfl tckct c 
nepeaoaOM Ha aHrjiMUcKMtl nacTM, ncAOcraioiuefl b HeMeipcoM nepcBOAC, cm. [Goldstein, 1967]; 
MCCAeAOBaHMH M KOMMCHTapMM CM. [HAMA, p.900-926; Hartner, 1964; Murschel, 1995; SA, 
p.391-397; Waerden, 1988(2), p.297-298]; onncaHHe m aHajiMS MexaHMMecKotl moacam MMpa 
IlTOAeMeH Ha pyccxoM aabixe cm. [PoxaucKax, Kyptnux, c.132-134]. 
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noroAHoe npeACKaaaHHe b npeAnojioxemiH, mto hmchho b 3tot achb npoHSonuio 
OAHO H3 iieTHpeX BOSMOXHblX CHHQAH'ieCKlIX BBJieHHH (reAHaXHqeCKHH BOCXOA 

HAH aaxoA, axpoHHHecKHH BOCXOA, KOCMHMCCKHH saxoa)- HanpHMcp: 

Tot 1 141/2 nacoB: [sBesAa] b xboctc JIbBa 0 Leo) bocxoaht; 

coPAacHO rnnnapxy, ceBepHue BcrpH saxaHHHBaiOTCH; 
coPAacHO EBAOKcy, ao*ai>, ppoaa, ceBepnbie Bexpbi 3 a 
xaHHHBaiOTca. 

rixoAeMeH HcnoAb3yex bccpo 30 3Be3A nepBoii h Bxopoii BCAHHHHbi h hphboahx 
npeACKa3aHHa AAa naxH peoppa4)HHecKHx KAHMaxoB, AAa Koxopiax MaxcHMaAbHaa 
npoAOAACHxcAbHOCXb AHa H3MeHaexca ox ISW* AO 151 / 2 ^ Mepe3 1 / 2 ^. flaxia 
npHBOAaxca b aACKcaHApHHCKOM KaACHAape. yKa3aHia xaxAce astbi paBHO- 
ACHCXBHH H coAHpecxoaHHH (I, 28; IV, 26; VII, 26; XI, 1), axo no3BOAaex 
npHOAHAccHHO AaxHpoBaxb BpcMa HanHcaHHa pa6oxia Kax 137-138 pp. h. 3. 
npeACxa3aHHa nopoAbi na ochobc HaOAiOACHHH bocxoaob 3Be3A oxpaxaiox, 
oaeBHAHO, AOHayMHyx) cxaAHX) b paaBHxHH aHXHHHOH acxpoHOMHH. OAHaxo 
IlxoAeMeii bhochx h b axy He BnoAHe acxpoHOMHaecxyx) o6Aacxb aAeMeax 
HayaHOCxH^^. 

«AHaAeMMa» (Ilepi dvaX.iippaTO(;) — xpaxxax, b xoxopoM onncaH laexoA 
HaxoACAOHHa peoMexpnaecxHM nocxpocHHeM b haocxocth Ayp h ypAOB, 
4)HKCHpyK}IIi;HX nOAOACeHHe XOHXH Ha C({)epe OXHOCHXeAbHO H36paHHbIX 60 AbmHX 
xpypoB. CoxpaHHAHCb (tpaPMeHXbi rpeaecxopo xexcxa h hoahhh AaxHHCXHH 
nepeBOA axopo npoH3BeAeHHa, BunoAHeHHbill BHAAeMOM h3 Mep6exe 
(XIII B. H.3.)^’. B HeM IlxoAeMeH pemaex CAeAyxjmyio 3aAaay: onpeAeAHXb 
c4)epHaecxHe xoopAHHaxhi CoAHua (epo Bucoxy h a3HMyx), ecAH H3BecxHH 
peoppa4)Haecxaa ninpoxa Mecxa <p, AOAPOxa CoAHAa A h Bpeiaa aha ^xo6bi 
(JjHxcHpoBaxb noAOxenne CoAHua na c(l)epe, oh HcnoAb3yex cHcxeMy h 3 xpex 
OpXOPOHaAbHHX OCeft, 06pa3yK)mHX OXXaHX. OxHOCHXeAbHO 3XHX OCeft OXCHHXbl- 
Baxjxca ypAbi na C(t)epe, xoxopHe aaxeM onpeACAaKyrca b haocxocxh nocxpoenneM. 
IIpHMeHaeMiaH moxoa 6ah30x HcnoAbayeMiaM b nacxoamee Bpeiaa b naaepra- 
xeAbHOH peoMexpHH. OcHOBHaa o&iacxb epo npHNenenna b aHXHanoH acxpo¬ 
HOMHH — xoHCxpynpoBaHHe coAneaniax aacoB. Il3AOxeHHe coAepxaHHa 
«AHaAeMMH» coAepxHxca b xpyAax BnxpyBHa (06 apxHxexxype IX,8) h Fepona 
AAexcaHApHHCxopo (HHonxpa 35), xhbqihx na noACxoAexHa panbine IIxoAeMea. 
Ho xoxa ocHOBHaa HAca MexoAa 6biAa H3BecxHa 3aAOAPO ao IlxoAeMea, oahaxo 
ePO pemeHHe oxAHaaex 3axoHaeHHOCTb h xpacoxa, xoxopbix mbi hc haxoahm 
HH y xopo H3 ePO npeAmecxBeHHHXOB. 

<<nAaHHc4)epHH» (BepoaxHoe rpeaecxoe Ha3BaHHe: ''AtcXadou; ejtKpavevaq 
ocpai'paq) — nedoAbmaa pa6oxa IlxoAeMea, nocBaipenHaa HcnoAb30BaHHK) xeopnn 
cxepeoppa4)Haecxoli npoexi;HH npn pemenHH acxpoHOMHaecxHx 3aAaa. Co- 
xpaHHAacb xoAbxo na apa6cxoM; HcnaHO-apa6cxaa aepcna 3xopo npoH3BeAeHHa, 
npHHaAAexaBmaa MaciiaMe aA-MaA*pHXH (X-XI bb. h.3.), Snjia nepeBCAena 


rpewecKMfi TeKCT coxpaHMBinefica qacm cm. [Heiberg, 1907, S.3-67]; rpewecKMfi tckct m 
nepeBOA na ^ipaHuyscKHil cm. [Halma, 1819]; HCcjieAOBaHHa h KOMMeHxapHH cm. [Grasshoff, 1993, 
p. 121-132; HAMA, p.926-931; Vogt, 1920]. 

OparMCHTbi rpewecKoro xeKcra m AaxMHCKHii nepesoA cm. [Heiberg, S.189-223]; MCCAeAoaaHMa 
CM. [iMCkey, 1927; HAMA, p.839-840; HeOeebayap, 1968, c.205-208; MamaueacKox, 1990, c.22-25]. 
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Ha jiaxHHCKHH aawK PepMaHOM h3 KapHHTHM B 1143 r.*** Haea CTepeorpa(i)HMe- 
CKOH npoeKUHH aaKjHoaaexca b caeayiomeM: xohkh mapa npoeu,Hpyioxca h3 
KaKOH-aH6o xohkh ero noBcpxHOCXM Ha Kacaxeabnyro k neniy naocxocxb, npH 
3XOM oxpyxcHOCXH, npoBeacHHbie Ha noBepxHocxH mapa, nepexoaax b oxpyxc- 
HOCXH Ha luiocxocxH H yrabi ccxpanaiox cboio BeaHHHHy. Ochobhwc CBoiicxBa 
cxepeorpa(i)HHecxoH npoexuHH 6idJiM uaBecxHu yxce, no-BHaHMOMy, 3a ana 
cxoaexHa ao FlxoacMea. B «naaHMC(i)epHH» FIxoaeMCH pemaex ase aaaaaH: (1) 
nocxpoHXb B naocxocxH mexoaoM cxepeorpa(i)HqecxoH npoexuHH oxo6paxceHHa 
ocHOBHbix xpyroB He6ecHOH cejjepbi h (2) onpeaeaHXb BpcMcna Bocxoaa ayr 
axaHHXHXH B npaMOH h HaxaoHHOM cc^epax (x.e. npH y? = 0 h f ^ 0 
cooxBexcxBCHHO) HHCxo reoMCxpHaecxH. 3x0 coaHHCHHc xaxxce npHMwxaex no 
CBOCMy coaepxcaHHK) x aaaaaaM, pemaeMUM b nacxoamee Bpema b naaepxa- 
xeabHOH reoMCxpHH. PaaBHXbie b hcm Mexoau nocayxcHaH ochoboh npH coaaaHHH 
acxpoaa6HH — HHCxpyMcnxa, curpaBmero HCMaaoBaxcnyKJ poab b hcxophh 
aHXHHHOH H CpeaHCBCXOBOH aCXpOHOMHH. 

«MexBepoxHHxcHe» (TxTpaPipXoq vuin ’ATtoTeXEapaiiKct, x.e. «Acxpoao- 
THHCCXHe BaHaHHa») — ocHOBHoe acxpoaoraqecxoe npoH3BeaeHHe PIxoaeMea, 
H3BecxHoe xaxxce noa aaxHHHBHpoBaHHWM naaBaHHCM «KBaapHnapxHxyM». Oho 
19 

cocxoHX H3 qexMpex xhhx . 

Bo BpeMena PIxoaeMea Bepa b acxpoaorHio 6biaa noBceMecxHo pacnpocxpa- 
Hena. PIxoaeMeii ne 6bia McxaioqeHHeM b 3xom oxHomenMH. Oh paccMaxpHBaex 
acxpoaoraio xax Heo6xoaHMoe aonoaneHMe x acxpoHOMMM. Acxpoaonia npea- 
cxaawBaex acMHwe co6bixHa, yMHxuBaa BaHauMa He6ecHbix CBexHa; acxpoHOMHa 
>xe npcaocxaBaacx HHcpopMauHio o noaoxcennax CBexHa, Heo6xoaMMyio rjis 
cocxaBacHHa npeacxaaaHHH. PlxoaeMeH, oanaxo, ne 6bia (JjaxaaMCxoM; BanaHMa 
Hc6ccHbix CBCXHa OH CHHxaex aHmb oahhm h3 (^axxopoB, onpeaeaaroiuHX co6bixHa 
Ha ScMae. B pa6oxax no hcxophh acxpoaoran Bwaeaarox o6biqHo qexbipe BHaa 
acxpoaoFHH, pacnpocxpaneHHwx b aaaHHHCXHnecxHH nepnoa, — MnpoBaa (nan 
o6maa), rcHexanaaorHa, xaxapxen h HHxepporaxHBnaa. B coHHHeHHH PIxoaeMea 
paccMOxpeHbi xoabxo nepBwe aaa BHaa. B xnnre I aanu o6mHe onpeaeaenna 
ocHOBHbix acxpoaoFHMecxHx noHaxHH. KHHra II ueanxoM nocBamena mhpoboh 
acxpoaoFHH, x.e. MCXoaaM npeacxaaaHHa co6bixHH, xacaximHxca 6oabmHX aeMHbix 
perMOHOB, cxpan, napoaoB, ropoaoB, doabmnx cou,HaabHbix rpynn h x.a. 3aecb 
paccMoxpcHbi Bonpocbi xax naabiBaeMOH <cacxpoaorHqecxoH reorpa(J)HH» h 
noroaHbie npcacxaaaHHa. Khhfh III h IV nocBamcHbi MexoaaM npeacxaaanna 
MHaMBMayaabHbix aeaoBeaecxHx cyae6. Pa6oxy PIxoaeMea xapaxxepnayex 
BbicoxHM MaxeMaxHHCCXHH ypoBCHb, qxo BMFOaHo oxanaaex ee ox apyFHx 
acxpoaoFHHCCXHX npoH3BeaeHHH xoFO xce nepnoaa. BepoaxHo, noaxoMy «^exBe- 
poxHM>XMe» noab30Baaocb ofpomhmm aaxopnxexoM cpean acxpoaoroB, neCMOxpa 
Ha xo qxo b hom oxcyxcxBOBaaa xaxapxen-acxpoaoFHa, x.e. Mexoaw onpeaeaenna 
SaaFonpHaxHocxH Han He6aaFonpHaxHocxH HadpannoFO MOMenxa a-aa xaxoFO- 

'* Apa 6 cKMM TCKCT HO CMx nop He ony 6 jiMKOBaH, xoth MSaecTHO HecKcwibKO pyKonHceft aroro 
iipoM 3 BcaeiiM«, 60 JICC paHMMx, Mem snoxa aji-MaAxcpHTH.; jiarMHcxHii nepeaoa cm. [Heiberg, 1907, 
S.227-2591; licpeBOa iia HeMeuKUM cm. [Drecker, 1927]; HCcneaoBaHMa m xoMMeHTapMM cm. [HAMA, 

р. 857-879; Waerden, 1988(2), S.301-302; MamaueacKOH, 1990, c.26-27; Heueedayap, 1968, 

с. 208-209). 

” rpc'iccKMii TCKCT CM. [Boll, Boer, 1957]; rpe>iecKHH tckct m napajuiejibHUM nepcBoa Ha 
ainviMMCKMii cm. [Robbins, 1948]; nojiHbiii nepesoA na pyccKMii asbiK c aHrjiMficKoro cm. [HmoMMeu, 
1992]; iicpeBo/( iia pyccKMfi si3biK c ApeBHerpeiecKoro nepsbix Asyx khmt cm. [HmoMMeu, 1994, 
1996]; O'lepK mctopmm aHTMmioii acrpoaorMH cm. [KypmuK, 1994]; HccjieAOBaHHsi h xoMMeHTapHH 
CM. [Boll, 1894, S.l 11-218; Bouche-Uclercq, 1899]. 
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jm6o nejia. B cpe^HHe BCKa h anoxy BoapoxcAeHHS HaBecxHocxb IlxojieMea 
HHoraa onpefle;iH;iacb hmchho 3xhm npoHaBegeHHeM, a ne ero acxpoHOMHaecxHMH 
pa6oxaMH, 

OrpoMHoii nonyjisDHocxbK) nojibsoBaJiacb «reorpa(i)Ha», vuin «reorpa(i)Haec- 
Koe pyxoBojicxBo* (Feco'/pucpixf) ixpiiyeoic) IlxoJieMea b BocbMH xnarax, Ilo 
CBocMy o6beMy 3xo npoH3BeaeHHe HeHaMHoro ycxynaex <!<A;ibMarecxy». Oho 
coflcpxcHx oHHcaHHe H3BecxHOH BO BpoMOHa IIxojieMea aacxH MHpa. OflHaxo 
pa6oxa OxojieMea cymecxBCHHo ox;iHaaexca ox aHaJiorHaHHx cohhhchhh ero 
npeflinecxBeHHHxoB. Co6cxBeHHo onncaHHa BaHHMaxjx b hom HeMHoro Mecxa, 
ocHOBHoe BHHMaHHe yaejiaexca npo6;ieMaM MaxeMaxHaecxoii reorpa(i)HH h 
xapxorpa(i)HpoBaHHio. IIxojieMeH coo6maex, axo Becb (J)axxHaecxHH MaxepHaJi 
OH 3aHMCXBoBaJi H3 reorpa^jHaecxoTO coaHnenHa MapHna THpcxoro (flaxHpyeMoro 
npH6;iH3HxejibHo 110 r. h.3.), npeflCxaBJiaBmero co6oh, no-BHaHMOMy, xonor- 
pa(i)Haecxoe onncaHHe peraoHoB c yxaaaHHeM nanpaBaeHHH h paccxoanHH Mexcay 
nynxxaMH. OcHOBHaa aaaaaa xapxorpa(J)HpoBaHHa — 3 x 0 oxoOpaxceHHe C(i)epHae- 
cxoH noBepxHocxH ScMaH Ha naocxyio noBepxHocxb xapxH c MHHHMaabHWMH 
HCxaxceHHaMH. 

B xHHre I rixoaeMeii xpHXHaecxH anaaHaHpyex Mcxoa npoeuHpoBaHHa, 
HcnoabayeMHH MapHHOM Thpcxhm, xax HaaHBaeMyK) ipuiHHapHaecxyio npo- 
exuHK), H oxBepraex ero. Oh npeaaaraex ana apyrax laexoaa — paanonpoMe- 
xcyxoanyx) xonaaecxyro a nceBaoxonaaecxyio npoexuaa^®. Pa3MepH mapa no 
aoaroxe oh npanaMaex paBHbiMa 180°, oxcaaxhiBaa aoaroxy ox nyacBoro 
MepaaaaHa, npoxoaamero aepea OcxpoBa BaaxceHHbix (Kanapcxae ocxpoaa), c 
aanaaa na bocxox, no mapoxe — ox 63° x ceaepy ao 16;25° x lory ox axaaxopa 
(axo cooxBexcxByex napaaaeaaM aepea Oyae a aepea xoaxy, pacnoaoxcennyio 
CHMMexpaaHo Mepo3 oxHocaxeabHo axBaxopa). 

B xHHrax II-VII npaaoaHxca cnacox ropoaoB c yxaaanaeM reorpa(i)Haecxax 
aoaroxH a mapoxH a xpaxxae onacanas. Ilpa ero cocxaBaenaa, no-BaaaMOMy, 
Hcnoab30Baaacb cnacxa laecx, HMeiomax oany a xy xce npoaoaxcaxeabnocxb 
ana, aaa Mecx, naxoasmaxca na onpeaeaennoM paccxoanaa ox Hyaeaoro 
MepaaaaHa, BxoaaBinae, bo3moxcho, b cocxaa paSoxw Mapana Tapcxoro. 
AnaaornaHoro Baaa cnacxa coaepxcaxca b xnare VIII, rae aano xaxxce paaOnenae 
xapxH Mapa na 26 peraonaabHbix xapx. B cocxaB pa6oxbi rixoaeMea Bxoaaaa 
xaxxce caMa xapxw, xoxopwe, oanaxo. He aonuia ao nac. Kapxorpa(l)HaecxHH 
Maxepaaa, xoxopwa oOwaHo CBsawBaiox c «reorpa(taeH» IlxoaeMea, aMeex na 
caMOM aeae 6oaee noaanee npoHCxoamenae. «reorpa(})HH» IlxoaeMea cwrpaaa 
Bbiaaiomyioca poab b acxopaa MaxeMaxaaecxoa reorpa(})aH, naayxb ne Menbuiyio, 
aeM «AabMarecx» b acxopaa acxpoHOMaa^*. 

«OnxHxa» IlxoaeMea b naxa xaarax aomaa ao nac xoabxo b aaxancxoM 
nepeBoae XII b, c apa6cxoro, npaaeM yxepHHH naaaao a xoneu, sxoro 
npoaBBeaenaa^^. Ona Hanacana b pycae apoBaea xpaaHu,aa, npeacraBacHHoa 
xpyaaMH EBxaaaa, ApxaMeaa, Fepona a ap., ho, xax a Bceraa, noaxoa IlxoaeMea 

OnacaHHe h aHajias MeroAOB KapTorpa4)H'iecKoro npoeuapoBaHHsi IlTOJieMeH cm. [Heueedaypp, 
1968, c.208-212; HAMA, p.880-885; Toomer, 1975. p.198-200]. 

rpeHecKHil TCKCT CM. [Nobbe, 1843-1845]; co6paHHe apcbhhx xapr cm. [Fischer, 1932]; 
nepcBOA Ha aHrAnliCKifft cm. [Stevenson, 1932]; nepeaoA OTACAbHux raaB Ha pyccKHil aawK cm. 
[BodHapcKuu, 1953; Jlamtiutee, 1948]; 6oAee noAix)6Hyio 6n6AHorpa(l)Hio, KacaK)myKx:si «reorpa(J)Hn» 
IlTOAeMea, cm. [HAMA; Toomer, 1975, p.205], cm. Taxace [BpomumPH, 1988, c. 136-153]; 
o reorpa(J)HHecKoil TpaAHipiH b crpanax ucAaMa, BOCXQAameii k HTOAeMeio, cm. [KpaHKOBCKHil, 1957]. 

^^KpHTHHCCKoe HSASHHe TCKCTa CM. [Lejeupe, 1956]; ormcanHa n anaAMS cm. [HAMA, p.892-896; 
BpoKiumsH, 1988, c. 153-161]. BoAce noAHyio 6H6AHorpa(l>HK) cm. [Toomer, 1975, p.205]. 
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OTjiHMaexca opHranaJibHOCTbio. B KHHrax I (KOTopaa ne coxpaHaaacb) h II 
paccMaxpHBaeTca o6iitaa xcopaa apeHHa. B ee ochobc xpa nocxy;iaxa: a) npouecc 
apcHHa onpeae;iaexca jiyaaMH, Koxopae Hcxoaax h 3 rjiaaa aejioBexa h xax 6bi 
omynHBaiox npe^Mex; 6) ubcx ecxb xaaecxBo, npacymee caMHM npe^MCxaM; 
b) uBex H cBex b paBHoft cxenena Heo6xoAiiMH, axo6H Cfl&aaxb npe^Mex 
BHflHMHM. rixo^ieMCH yxBcpxmaex xaxxe, axo npouecc apenna npoHCxo^Hx no 
npaMOH B xHHrax III h IV paccMaxpwBaexca xeopua oxpaacenua ox 

aepxaji — reoMexpnaecxaa onxnxa, unn xaxonxpuxa, ecjiu Hcno;ib30Baxb 
rpeaecxHH xepMHH. Haiioxenne Be^exca c MaxeMaxnaecKOH cxporocxbio. 
TeopexnaecxHe nojioxenua uoxaabiBaioxca axcnepHMenxajibno. S^ecb ace o6cyac- 
uaexca npo6;ieMa 6HHOxyjiapHoro apenna, paccMaxpnBaxjxca aepxajia paajiHanoH 
(i)opMH, B xoM ancjie C(i)epHaecxoe h UHJiHHupnaecxoe. Knara V nocBantena 
pec^paxuHH; b neft nccjieuyexca npe^ioMuenne npn npoxoacuennH cBexa aepea 


cpeuH B03uyx-Boua, Boua-cxexjio, Boauyx-cxexjio npn noMomn cneuuaJibHO 
cxoHcxpynpoBaHHoro ujia axoii ue;iH npH6opa. PeayjibxaxH, no;iyaeHHHe 
rixoJieMeeM, aocxaxoano xopomo cooxBexcxByiox aaxony npejioMJienna Cne;!- 


jiHyca 


sin a _ ”i 
sin/3 ~ n^' 


rue 


— yro;i naaenna, — yroji npeaoMaenHa, 


xoacJwJjnuneHXH npeaoMaenHa cooxBexcxBenno b nepBoii h Bxopon cpe^ax. B 
xoHue coxpaHHBmeHca aacxH xhhfh V o6cyacaaexca acxpoHOMnaecxaa pecj)- 
paxuna. 

«rapMOHHXH» ('Apuovixd)— nedoabmaa pa6oxa IlxoaeMea b xpex xunrax, 
nocBauieHHaa MyaHxaabHoii xeopHH. B nen paccMaxpnBaioxca MaxeMaxuaecxae 
HHxepBaJiH Mieacay HoxaMH, coraacno pasanaHUM rpeaecxHM mxoaaM. IlxoaeMeft 
cpaBHHBaex yaenne nHctaropenueB, xoxopwe, no ero mhokhk), npiiaaBaan oco6oe 
3HaaeHHe MaxewiaxHaecxHM acnexxaia xeopnn b ymep6 onHxy, h yaenae 
Apucxoxcena (IV b. h. 3.), xoxophiH aeiicxBOBaa npoxHBonoaoacHHM o6pa30M. 
Cawi rixoaewieH cxpeMHxca coaaaxb xeopnio, coBMemarouiyro aocxoHHCXBa o6ohx 
H anpaBaeHHH, x.e, cxporo MaxeMaxnaecxyio h oanoBpeMeHHO yanxHBaiouiyK) 
aanniae onuxa. B xHHre III, aoiueameH ao nac ne noanocxbK), paccMaxpnBaioxca 
npnaoaceHHa MysHxaabHoft xeopnH b acxponoMHH h acxpoaoniH, b xom aucae, 
no-BnaHMOMy, MyaHxaabnaa rapMonna naanexHiax ccjjep. CoraacHO nop4)HpHK5 
(III B. H.3.), coaepacanne «rapMOHHx» IlxoaeMeft saHMCXBOBaa 6oabmeft aacxbxj 
H3 pa6ox aaexcanapnftcxoro rpaMMaxnxa Bxopoft noaoBHHH I b. h. 3. fliiaHMa^^. 

C HMeneM IlxoaeMea cBasuBaiox xaxace ueaHft paa Menee HSBecxHHx 
npoH3BeaeHHft. B hx aHcae xpaxxax no <l)Haoco(})HH <<0 cnoco6HOCxax cyacaenaa 
H npHHaxHa pemeHHa» (Ilepi xpirnpiov xai fiyepoviKoO)^'*, b xoxopoM Hsaaraioxca 
HacH B OCHOBHOM nepHnaxexHaecxoft h cxoHaecxoft (J)Haoco(})HH, HeSoabmoe 
acxpoaoraaecxoe coaHHeHHe «naoa» (Kapxoq), asBecxHoe b aaxHHCxoM nepeBoae 
noa HasBaHHeM «CentiIoquiuni» naH «Fructus», xoxopoe Bxaioaaao cxo 
acxpoaornaecxHx noaoaceHHft^, xpaxxax no Mexanaxe b xpex xnarax, aa 
xoxoporo coxpanaaocb a^a (i)parMeHxa — «TaacecxH» a «3aeMeHXH», a xaxace 


rpenecKHii ibkct cm. [During, 1930]; HeMei(KHH nepeaoA c KOMMeHTapwaMH cm. [During, 
1934]; acTpoHOMHMecKHe acncKibi MysuKajibHOH TeopHH IlToneMea cm. [HAMA, p.931-934]. KpaiKHii 
OMepK MysbiKajibHOH xeopHH rpcKOB CM. [Xjnydb, 1994, c.213-238]. 

rpe<iecKHM TCKCT CM. [Lamnwrt, 1952]; 6onee noAPo6Hoe onHcaHwe cm. [Waerden, 1959, 
Col. 1954-1858]. noApo6Hbift aHaAiis ^haoco 4 >ckhx BosspenHil rixoAeMea cm. [Boll, 1894, S.66-111]. 

^ rpe<iecKHM xeKcx cm. [Boer, 1952]; oahako, no MHennio O.Heiireeayopa h Apymx 
HCCACAOBaxeAeii, ne cymecxsyex cepbesnux ocHOBanHii AJia npHnncbiBannsi oxoro nponsBeAeniiH 
rixoAeMeio [HAMA, p.897; Haskins, 1924, p.68 n ca.]. 
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flBa 4HCT0 MaxeMaxHHecKHx npoH3BeAeHH9, b oahom h 3 Koxopwx flOKa3WBaexC9 
nocxy;iax o napajuiejibHHX, a b apyroM, 9 x 0 ne cymecxByex 6ojiee xpex 
M3MepeHHH B npocxpaHCXBc. riann AjieKcanapMHCKHH b KOMMCHxapHax k KHHre 

V «AjibMarecxa» npHnwcbiBaex IlxcuieMeio coaaaHHe oco6oro HHCxpyMcnxa, 
HaawBaeMoro «MexeopocKon», noflo6Horo apMnuuiapHOH c4)epe [Rome, 1927]. 

TaKHM o6pa30M, mh bhahm, qxo hc cymecxByex, noacajiyn, hh oahoh 
o6.aacxH b anxHqHOM MaxcMaxHiiecKOM ecxecxBOSHanHH, r^e 6bi IlxcwieMeH ne 
BHCC BecbMa cymecxBCHHbiii BKjiafl. 

6. Cyflb6a «AjibMarecxa» b anoxy noc.ae nxo.aeMe9 

Tpya rixojieMea OKaaaji orpoMHoe BJiHSHMe na paaBHXHC acxpoHOMHH. O 
xoM, 9X0 ero auaqeHHe 6£ijio cpaay oueneHO no AOcxonncxBy, cBHflCxeJibCXByex 
no9B;ieHHe yxce b IV b. h.3. KOMMenxapneB — connHCHHii, nocBamennbix 
paaMCHCHHio coflepxcaHHs «A.nbMarecxa)>, ho nacxo hmcbuihx caMOCxoaxeJibHoe 
3Ha9eHHe. 

riepBblH HBBeCXHblii KOMMCHxapHH 6bUI HaOMCaH OKO.aO 320 r. OAHHM H3 
BHAHCHuiHX npeACxaBHxejieii AjicKcanAPHiicKOH HaynHOH mKOJiw — IlannoM. 
Bojibmaa qacxb axoro conwHCHHa ne Aonuia ao Hac — coxpaHHAHCb xo.abKO 
KOMMCHxapHH K KHHxaM V H VI «AAbMarecxa» [Rome, 1931]. 

Bxopoft KOMMCHXapHH, COCXaBJieHHMH BO 2-H nOAOBHHC IV B. H.3. TCOHOM 
AACKcaHAPHiicKHM, AomcA AO Hac B 6oAee hoahom bhac (khmch I-IV) [Rome, 
1936; 1943(1)]. KoMMCHXHpoBajia «AjibMarecx» h Aoab Teona npocxaBAennaa 
fHnaxHa (ok. 370-415 rr. h.3.). 

B V B. HeonAaxoHHK IlpoKA HHaAOX (412-485), BoarAaBHBmHH AxaAeMHK) 
B A(i)HHax, HanHcaA coHHHeHHe 06 acxpoHOMHaecKHx rnnoxeaax, npeACxaBAaBinee 
C 060 H BBeACHHe B acxpoHOMHK) FHnnapxa h IlxoACMea^^. 

SaKpwxHe B 529 r. A^jhhckoh aKaACMHH h nepeccACHHe rpenecKHx yneHwx 
B cxpaHbi Bocxoxa nocAyxHAw OwcxpoMy pacnpocxpanenHio 3 Aecb aHxmHOH 
HayKH. yacHHe OxoACMea 6biAO ocbocho h cymecxBenHO cxaaaAOCb na 
acxpoHOMHHecKHX xeopHax, (]K)pMHpoBaBuiHxca B CnpMH, Hpane m Hhahh. 

B riepcHH npH ABope LUanypa I (241-171) «AAbMarecx» cxaA H3BecxeH, 
no-BHAHMOMy, yxe okoao 250 r. h.3. h xocaa xe Sua nepeBeACH na nexAeBH 
[Pingree, 1963, p.242; 1973, p.35]. CymecxBOBaA xaxxe nepcHACKHH Bapnanx 
«noAPyHHbix xa6AHu» IlxoAeMca. 06a 3xh npoHaBeACHHa OKaaaAH 6oAbmoe 
BAHBHHe Ha coAcpxaHHe ocHOBHOro nepcHACKoro acxpoHOMHnecKoro npoH3Be- 
ACHHa AOHCAaMCKoro nepHOAa, xax HaauBaeMbiH «IIIax-H-3HAX» [Kennedy, 
19561. 

Ha CHpHHCKHH a3biK «AAbMarecx» 6biA nepeBOAen, no-BWAHMOMy, b nanaAe 

VI B. H.3. CepnieM h3 PeinaftHa (yM. b 536 r.), HBBecxHWM 4)H3hkom h 
4)haoco4)om, yneHHKOM OnAonoHa. B VII b. b ynoxpeOAeHHH naxoAHAacb xaxxe 
CHpHHCKaa BepcHa «noApyHHbix xa6AHA» IlxoAeMea [Pingree, 1973, p.34]. 

C HanaAa IX b. «AAbMarecx» noAynHA xaxxe pacnpocxpanenae b cxpanax 
HCAaMa — B apaOcKHx nepeBOAax h KOMMeHxapHax. Oh ananHxca cpeAH nepBbix 
npoH3BeAeHHH rpenecKHx yqeHMX, nepeBeAeHHbix na apaScKHH aawK 
[Steinschneider, I960]. IlepeBOAHHKH HcnoAb30BaAH ne xoabko rpenecKHH 
OpHFHHaA, HO xaKXe CHpHHCKyiO H neXAeBHHCKyiO BepCHH. 

rpeqecKHH xeKCT h nepesOA Ha HeMeUKHii cm. [Manitius, 1909]; nepesOA Ha (]>paH4y3CKHli 
CM. [Halma, 1820, p.65-152I. 
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HaaScwiee nonyjiapHHM cpeflH acrpoHOMOB CTpan HCJiaina crajio HaasaHHe 
«BeJiHKaa KHHra», SByaaBinee no-apa6cKH Kaa «KHTa6 aJi-Maa3KHCTH». HHOI7^a, 
BnpoacM, 3T0 coaHHCHHe HasHBaJiocb «KHHroH MaTCMaTHaeCKHx nayx^ («KHTa6 
aT-Ta‘aJiHM»), axo xoanee cooxBexcTBOBaJio ero nepBonaaaJibHOMy rpeaecKotny 
HasBaHHK) «MaTeMaTHaecKoe coaHHeHHe». 

CymecTBOBajio necKOJibKO apa6cKHx nepeBOAOB h mhoxcctbo o6pa6oTOK 
«A;ibMarecTa», BbinoJiHCHHHx b paSHoe BpeMa. Hx npHiaepubiH nepeaenb, b 
1892 r. HacaHTUBaBinHH 23 HasBauHa [Steinschneider, 1892], nocxencHHo 
yxoaHaexca. B nacToamee BpeMa ocHOBHbie Bonpocia, CBasauHiae c HCTopaeH 
apaScKHx nepeBOflOB «A;ibMarecTa», b o6mHx aepxax BiaacHeHbi. Corjiacno 
n.KyHHumy, «AjibMarecT» b cxpanax HOiaMa b IX-XII bb. Shji HaBecxen no 
KpanneH Mepe b naxa paajiHaHnx Bepcnax: 

1) CHpHHCKHii nepeBOfl, oahh h 3 HaH6ojiee pannHx (ne coxpaHHjica); 

2) nepeBOfl fljia an-Ma’Myna naaajia IX b., no-BHaHMOMy, c CHpHHCKoro; 
ero aBTopoM 6bui an-Xacan h6h Kypaiim (ne coxpanHJica); 

3) eme oflHH nepeBoa a-M aji-Ma’Myna, cae;iaHHNH b 827/828 r. 
aJi-Xaa3Kaa*eM h6h lOcy^WM h6h MaxapoM h Capa^ynoM h6h Xnana ap-Pywa, 
no-BHa^MOMy, xaxxe c cnpHiicKoro; 

4) H 5) nepeBoa Hcxaxa h6h XynaHHa aa-HSaan (830-910), 3HaMeHHxoro 
nepeBoaaHxa rpeaecxoft HayaHoii anxepaxypbi, caeaaHHwii b 879-890 rr. 
HenocpeacxBeHHO c rpeaecxoro; aomea ao nac b oOpaSoxxe KpynHeHinero 
MaxeMaxHxa h acxponoMa CaOnxa h6h Koppu aa-Xappann (836-901), ho b 
XII B. 6bia eme H3BecxeH xax caMocxoaxeabHoe npoH3BeaeHHe. CoraacHO 
n.KyHHumy, 6oaee noaaHHe apaOcxHe nepeBoabi xoHHee nepeaaaaan coaepacanae 

27 

rpenecKoro xexcxa . 

B Hacxoamee BpeMa ocHOBaxeabHO HayveMbi MHorne apaOcxHe coHHHeHHa, 
Koxopbie no cymecxBy npeacxaBaaiox co6od KOMMOHxapHH k «AabMarecxy» aaH 
ero c^paSoxKH, BHnoaHenHhie acxpoHOMaMH cxpaH HcaaMa c ynexoM peayabxaxoB 
HX co6cxBeHHHx HaSawacHHlt H xeopexHHecKHx H3HCKaHHii [MameueecKaa, 
Po3eH<pejibd, 1983]. Cpeaa aBxopoB — BuaaiOmHeca yaenbie (|)Haoco(|>bi h 
acxpoHOMbi cpeaHeBexoBoro Bocroxa. AcxpoHOMU cxpan HcaaMa BHecaa 
H3MeHeHH9 doabmeii Haa MeHbmea cxeneHH BaacHOCxa npaxxaaecxa bo Bce 
paaaeabi acxpoHOMHHecxoft cacxeMH IlxoaeMea. Ilpeame Bcero ohh yxoaHHaa 
ee ocHOBHbie napaMexpia; yroa HaxaoHa axaanxHXH x axBaxopy, axcneaxpacHxex 
a aoaroxy anorea opOaxia Coanna, cpeaHae cxopocxa aBaxenaa Coanna, JlyHbi 
a naanex. Tadaania xopa ohh aaMeHaaa CHHycaMH a BBeaa xaxxe neabia 
Ha6op HOBHx xparoHOMexpHaecxHx ({)yHxnHli. Ohh paapaOoxaaa 6oaee xoaHbie 
MexoaM aaa onpeaeaenaa Baacaeamax acxpoHOMaaecxax BeaaaaH, aanpHMep 
napaaaaxca, ypaBnenaa BpeMena a x.a. Bbiaa ycoBepmeHCXBOBaHbi cxapbie a 
paapaSoxaHbi noBbie acxpoHOMaaecxae HHCxpyMeHXbi, Ha xoxopbix peryaapno 


BepcHH XaAxcaaxca m6h Maxapa HSBeciHa b Asyx apa6cKKx pyxonHcax, h 3 Koxopbix nepsaa 
(Leiden, cod. or. 680, nojiHasi), narMpyexca XI b. h.3., Bxopan (London, British Library, Add.7474), 
coxpaHHBuiasicsi nacxHnHO, bocxoaht k XIII b. [Kunitzsch, 1974, S.38; 1986, S.3]. Bepciisi 
IIcxaKa-Ca6HTa Aonwa ao nac b 6 oAbuieM nttcAe axaeMnAiipoB pasAHnnoil noJiHOxu h coxpaHHOCXH, 
H3 KOTopbix OTMexHM cAeAywmHe: 1) Tunis, Blbl. Nat. 07116 (XI b., noJinaa); 2) Teheran, 
Sipahsalar 594 (XI b., oxcyxcrByiOT Hanano kh.I, xabAHUbi h Kaxajior 3Be3n); 3) London, British 
Library, Add.7475 (Hanano XIII b., kh-VII-XHI); 4) Paris, Bibl. Nat.2482 (Hanano XIII b., kh.I-VI). 
rioAHbiM CHHCOK HSsecTHbix B HacTOHufee BpeMA apa6cKMx pyxonHceii «AAbMarecTa» cm. [Kunitzsch, 
1974, S.38-45; 1986, S.4]. CpaBHuxeAbHHji anaAHS coAepacaHHa pasAimHUx Eepciiti nepesonoB 
«AAbMarecTa» na apabcxiiti asbix cm. [Kunitzsch, 1974, S.59-82]. 
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npoBOflHJiHCb HaSjiiOfleHHa, SHawrejibHO npeBocxoflaiiiHe no TonnocxH Ha6jiio- 
flCHHa riTOJiCMca H ero npeflinecxBeHHHKOB. 

SnaaHxejibHyio aacxb apa6oa3biaHOH acxpoHOMHaecKoft jiHxepaxypbi cocxaB- 
jia;iH SHflXH. 3x0 6 hjih cdopHHKH xa6jiHu — KajienaapHbix, MaxeMaxaaecKHx, 
acxpoHOMHnecKHx a acxpoJioxHaecKHx, Koxopiae acxponoMbi a acxpojiora 
acnojibsoBajia b cbocb noBce^taeBHoa padoxe. B cocxaB aaaxea Bxoaajia 
xa6jiHUbi, Koxopbie nosBOJiajia xpoHOJioraaecKa ({)aKcapoBaxb Ha6jiiOfleHHa, 
aaxoflHxb reorpa4)aaecKae Koop^taaaxbi Mccxa, onpeaejiaxb momchxh Bocxoaa h 
aaxofla CBexaji, Bbiaacjiaxb nojioxceaaa CBexaji aa He6ecH0B c4)epe ^jia jiio6oro 
MOMCHxa BpeMCHB, npe^tBbiBBCJiaxb jiyHHbie a cojiaeaHiae saxMcnaa, onpeaejiaxb 
napaMcxpbi, BMciomae acxpoJioraaecKoe SHaaeaBe. B aaaxax npaBOflajiacb 
npaBBjia noJibsoBaaaa xa6jiauaMa; aaoraa noMeutajiacb xaxxe 6o;iee a;ia Meaee 
pasBepayxbie xeopexaaecKae flOxaaaxenbcxBa axax npaBBji^*. 

Saaxa VIII-XII bb. cosaaBajiacb noa BjiaaBBCM, c oaaoa cxopoabi, 
aaaBBCKax acxpoaoMaaecKax npoaaBeaeaaii, a c apyroa — «AabMarecxa» a 
«noapyaBbix xa6aau» rixoacMea. HoMaaoBaxcayio poab npa 3xom arpaaa xaxxe 
acxpoaoMBaecxaa xpaaauaa aOMycyabMaacKoro Hpaaa. OxoacMeeBc^ro acxpo- 
aoMBK) B yKaaaaabiii nepaoa npeacxaBaaaa «npoBepeaaiaa saaaco Haxba a6a 
A6a Maacypa (IX b. a.3.), aBa aaaaca Xa6auia aa-XacB6a (IX b. a.3.), 
«Ca6eBCKaB 3Bax» MyxaMMaaa aa-Baxxaaa (ok. 850-929), «Bceo6beMaiomafi 
3Ba*» Kymbapa B6a jla66aaa (ok. 970-1030), «Kaaoa Mac‘yaa» A6y Paaxaaa 
aa-Bapyaa (973-1048), «CanaacapcKaB 3Ba*» aa-Xaaaaa (nepBoa noaoBaaH 
XII B.) a apyrae npoaaBeaeaaa. ()co6o ayxao OTMCxaxb ^Kaary o6 aacMcaxax 
aayKB o 3Be3aax» AxMiaaa aa-Oapraaa (IX b.) , coaepxamyio aaaoxeaae 
acxpoaoMaaecKOB cbcxcmh IlxoaeMea. 

B XI B. «AabMarecx» Ona nepeseaea aa-Bapyaa c apa6cKoro aabiKa aa 
caacKpax. 

B nepaoa noaaaed aaxaaaocxa a b cpeaaae BCKa rpeaecKae pyKonaca 
«AabMarecxa» npoaoaxaaa coxpaasxb a nepenacHBaxb b peraoaax, aa- 
xoaHBmaxca noa Baacxbio BaaaaxaacKoa BMnepaa. CaMMe paaaae aomeauiHe 
ao aac rpeaecKae pyKonaca «AabMarecxa» aaxapyioxca IX b.b. 3 . [Hei I, 
p.III,IV; PA, p.3]. Xoxa acxpoaoMaa b Baaaaxaa ae noab30Baaacb xaKoa xe 
nonyaapaocxbK), Kax b cxpaaax acaaMa, oaaaxo aio6oBb k aaxaaaoa aayxe 
ae yracaaa. Baaaaxaa no3xoMy cxaaa oaaaM aa aByx acxoaaaKOB, oxxyaa 
CBeaeaaa o6 «AabMarecxe» npoaaKaa b EBpony. 

IlxoaeMeeBCKaa acxpoaoMaa nepBoaaaaabao cxaaa aaBecxaa b EBpone 
6aaroaapa nepeBoaaM aaaxea aa-Oapraaa a aa-Baxxaaa aa aaxaacxaa a3biK. 
Oxaeababie aaxaxia aa «AabMarecxa» b npoaaBeaeaaax aaxaacxax aBxopoB 
Bcxpeaaioxca yxe b nepBoa noaoBaae XII b. Oaaaxo b noaaoM o6beMe 3xo 
npoaaBeaeaae cxaao aocxynaHM yaeabiM cpeaaeBexoBoa EBponbi aanib bo Bxopoli 
noaoBaae XII b. 

B 1175 r. Bu^aioutaacs nepeBoanax Pepapao KpeMoacxaa, paOoxaamaa b 
Toaeao b Hcnaaaa, aaBepmaa aaxaacxaa nepeBoa «AabMarecxa», acnoabaoBaa 
npa 3X0M apa6cKae Bepcaa Xaaxaaaca, Hcxaxa aOa Xyaaaaa a Ca6axa a6n 
Koppbi [Kunitzsch, 1974, S.83—112; Haskins, 1924, p.103—107]. 3xox nepesoa 
npao6pea 6oabmyio nonyaapaocxb. Oa aaBecxea b Maoroaacaeaabix pyxonacax 
a yxe b 1515 r. 6bia aaaaa xanorpa4>CKaM cnocoOoM b Beaeuaa [Ptolemaeus, 
1515]. riapaaaeabao aaa ayxb noaaaee (ok. 1175-1250) noasaaocb coKparpeaaoe 

0630p coAepx<aHif9 Haiidojiee HssecTHbix sha^kcm acTpoHOMOs cxpaH HCAaMa cm. [Kennedy, 

1956 ]. 
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Upujioxenux 


H3;io*eHHe «AjibMarecTa» («Almagestuni parvum^), nojibsoBaBiiieeca rax^e 
6 o;ibmoH nonyjiapnocTbio. 

ZI,Ba (HJiH fla*e xpH) flpyrnx cpeaHCBexoBbix jiaxHHCXHx nepeBoaa 
«AjibMarecxa^, BbinoJiHeHHwx HenocpeacxBeHHo c rpe^ecxoro xExcxa, ocxaJiHCb 
MCHee HSBecxHWMH [Haskins, 1924, p.l57-165J. nepBWH m hhx (hmb 
nepeBofl'JHxa HenaBecxHo) , oaarjiaBjieHHbiM <(Almagesti geometria» h co- 
xpaHHBuiHHca B HecKOJibKHx pyxoBHCax, ocHOBaH Ha rpenecKOH pyxonHCH X b., 



riTOJieMeft. CKyjibnrypa Hopra CMpnima Cxapmero 
B yjibMCKOM Ka<J)eflpajibHOM co6ope (ok. 1469-74) 
(mct.: [SA, p.2]) 


Koxopaa 6bi.aa npHBeaena b 1158 r. h3 KoHcxaHXHHono;ia na Chuh.xhio. Bxopoft 
nepcBOfl, xaxjxe anoHHMHWH h eme MCHee nony.BapHbiH b cpeflHHe Bexa, HSBecxcH 
B eflHHCXBCHHOH pyXOHHCH. 

Hobwh .aaxHHCXHH nepcBoa «AjibMarecxa» c rpeaecxoro opHranaJia 6bui 
ocymecxB.aeH xo.abxo b XV b., xorna c naaajia ohoxh BoapoxmeHHa b EBpone 
npoaBnaca o6ocxpeHHbiH HHxepec x aHXHHHOMy (})H;ioco<J)cxoMy h ecxecxBenno- 
HayHHOMy HacaeflHio. Ho HHHUHaxHBe o^Horo h 3 nponaraiwHcxoB oxoro nacaeaHa 
nanw Hnxoaaa V era cexpexapb TeopniH TpaneayHacxHii (1395-1484) nepeaea 
«AabMarecx» b 1451 r. HepeBoa, aecbMa HecoBepmeHHWH h H3o6HaoBaBmHH 
omH6xaMH, 6bui xom ne Menee b 1528 r. Haaan neiaxHuM cnoco6oM b BeneuHH 
[ytolemaeus, 1528] h nepeHaaaBaaca b Baaeae b 1541 h 1551 rr. 
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HeflocxaxKH nepesofla reopraa TpaneayHflCKoro, H3BecxHoro no pyKonaca, 
Bw3BaJia pe3Kyio KpaxaKy acxpoaoMOB, ay^aBinaxca b nojiaoueaHOM xcKcxe 
KanaxaJibHoro xpy^a IlxoJieMea. IloaroxoBKa hoboxo aBAaaaa «A;ibMarecxa» 
CB93aHa c aMcaaMa ziByx apyoaeamax aeMeaxax MaxeMaxaxoB a acxpoaoMOB 
XV B. — Feopra riyp&xa (1423-1461) a ero yMeaaxa Horaaaa Mio;ijiepa, 
a 3 Becxaoro noa aMcacM PeraoMoaxaa (1436-1476). nyp6ax aaMcpcBaJica aaaaxb 
.xaxaacaaa xexcx «AnbMarecxa», acnpaaneaabia no rpeaecxoMy opnrBna.;iy, no 
He ycne.;! aaKoanaxb pa6oxy. He CMor aoBecxa ee ao xoaua a PeraoMoaxan, 
XOX9 noxpaxH.a mhofo ycajiaa aa Hayaeane rpeaecKHx pyKonacea. Saxo oh 
mucui conaaeaHe Ilypibaxa «HoBafl xeopaa rniaaex^ (1473), b KoxopoM 
pas'baCHH.xHCb ocHOBHbie MOMeHXbi njiaaexHOH xeopaa nxo.aeMe9, a caM cocxaBa.9 
KpaxKoe a3.?i03KeHae «AnbMarecxa», ony6;iaKOBaHHoe b 1496 r. [Regiomontanus, 
1496]. 3xa aaflaaaa, Bbimenmae ao noflBjieaaa neaaxaoro aa^aHas nepeBoga 
Feopraa TpaneayaacKoro, Cbirpana Baxaeamyio po.ib b nony.a9pa3auaa yaenaa 
FIxoneMea. Ho aaM c sxaM yaeaaeM no3HaKOMa.nc9 a HaK 0 .aaB KonepnHK 
[BecejioecKuu, Eejiuu, C.83-84]. 

FpeaecKaii xexcx «AjibMarecxa» BnepBbie 6bui aa^aa neaaxHNM o6pa30M b 
B aaejie b 1538 r. [Ptolemaeus, 1538]. 

OxMexHM xaxjKe BHxxeH6eprcKoe aa^aHae xaara I «AjibMarecxa» b 
aajioxeaaa S.Peaarojibfla (1549), xoxopoe nocjiy*ajio ocaoBoft ee nepeBo^a 
aa pyccKHH HawK b 80-x roflax 
XVII B. HeaaBecxHbiM nepeBOflaa- 
KOM. PyKonacb axoro nepeBoaa ae- 
aaBHO oBaapyxeaa B.A.BpoamxaaoM 
B 6H6.aHoxeKe Mockobckofo yaaBep- 
caxexa [BpoHuimsH, 1996; 1997]. 

HoBoe aaaaaae rpeaecKoro xex- 
cxa BMecxe c 4)paHuy3CKHM nepcBo- 
flOM ocymecxBH.9 b 1813-1816 rr. 

H.A.abMa [Halma, 1813, 1816]. B 
1898-1903 rr. Bunuio b CBex aa- 
flaaae rpeaecKoro xexcxa H.Feit6ep- 
ra, yflOB.aexBop9iomee coBpeMeaauM 
nayaabiM xpeOoBaaaHM [Hei I, II k. 

Oho nocjiyxajio ochoboh ajin Bcex 
nocJie^yiomHx nepeBo^oB «AjibMare- 
cxa» aa eBponeacKae sabiKa; aeMea- 
Koro, Koxopbia ony6.nHKOBa.n b 
1912-1913 rr. K.Maaaaayc [HA I, 

II; 2-e H3fl., 1963], a flByx aa- 
r.nHHCKHx. riepBoe aa aax npaaaa- 
.aeacHx P.TaJibacJjeppo [Taliaffero, 

1952] H oxjiaaaexca aeBbicoKaM 
KaaecxBOM, Bxopoe — ZI*.TyMepy 
[PA]. KoMMeaxapoBaanoe aa^aHae 
«A;ibMarecxa» aa aHr.aHHCKOM 93biKe 
flac.TyMepa caaxaexca b aacxoamee 

rpeneCKHii xeKCT b HSAaHmi Pl.rejf6epra ocHOBweaerCH na cbmh rpeqeCKHx pyKoroicflx, h 3 
KOTopbix HaH6ojiee BaacHw cjieayiomHe qeTbipe: A) Paris, Bibl. Nat., gr.2389 (nojiHaa, IX b.); 
B) Vaticanus, gr.l594 (nojiHaa, IX b.); C) Venedig, Marc., gr.313 (nojiHaa, X b.); D) Vaticanus 
gr.180 (nojiHaa, X b.). EyKBeHHue o6o3Ha'ieinfa pyKOtiHCeii BBeAeubi II.reii6eproM [Hei I, p.III-V]. 
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npuJioxeHux 


BpeM9 HaH6o;iee aBTopHTerHUM cpe^H hctophkob acrpoHOMHH. Opa ero 
co3flaHHH, noMHMo rpcaecKoro TCKcra, Hcno;ib30Bajic9 xaKace u.ejii>iH paa 
apa6cKHx pyKonHceii b Bepcaax XaflxaA^ a HcxaKa-CaSaxa [PA, p.3-4]. 

Ha aaflaaaa H.reft6epra ocHOBhiBaerca a nepcBoa H.H.BecejioBCKoro, 
ny6;iaKyeMHB b aacxoameM asflaaaa. H.H.Bec&aoBCKaa bo BBCfleaHH k cbohm 
KOMMCaxapHSM K xcKcxy KHara H.KonepaaKa «0 Bpameaaax He6ecHHx c(i)ep> 
nacaji: cocxaBjieaaa KOMiaeaxapaeB k «De Revolutionibus* npaiiMOCb 

nepcBecxH c rpeaecKoro xckcx «Megale Syntaxis» nxo;ieMe9; b mocm 
pacnopaxeaaa aaxoaajiocb aSAaaae a66axa Ajibiaa (Halma) c npaMcaanHaMH 
flejiaMbpa (Paris, 1813-1816)» [KonepHUK, 1964, c.469]. OxciOAa xax Syaxo 
cjiCAyex, axo nepcBofl M.H.BeceAOBCKoro ocaoBUBaJica aa ycxapeBmcM HSAanaa 
H.AjibMa. OaHaKO b apxaBe Hacxaxyxa acxopaa ecxecxBoaHaaaa a xcxhhkh 
PAH, rae xpaaaxca pyxonacb nepcBOfla, odaapyxeH xaKxe aKseMiuisp aSAaaaa 
rpeaecKoro xexcxa M.reft6epra, npaaaAJie^aBmaa H.H.BeccAOBCKOMy. Heno- 
cpeACXBCHHoe cjiaacHae xcKcxa nepeBo^a c aSAanaaMa H.AabMa a HTeaSepra 
noKasfaiBaex, axo cbob npeABapaxeAbHhia nepcBOA H.H.BeceAOBCKaa nepepaboxaA 
B AaAbaeameM b cooxBcxcxBaa c xckcxom MTeaSepra. Ha 3xo yKasHBarox, 
Hanpaiaep, npaaaxaa ayMepauaa xAaB b Kaarax, odoaHaaeaaa aa pacyaKax, 
(bopiaa, B Koxopoit Aaau xabAauu, a mboxccxbo APyrax a^xbacb. B cbocm 
nepcBOAC, KpoMC xoro, H.H.BeceAOBCKaa yacA boAbmyio aacxb acnpaBAeBaa, 
Koxopue Baec b rpeaecKaa xckcx K.MaBBuayc. 

Oco6o CACAyex xaxxe oxMCxaxb BbimcAniee b 1915 r. KpaxaaecKoe 
aarAaacKoe a3Aaaae 3Be3AHoro KaxaAora rixoACMCa, npeAnpaaaxoe X.IIexepcoM 
a 3.Hoy6AOM [P.-K. ], 

7. O AHxepaxype, nocBau^cHHOH «AAbMarecxy» IlTOAeMea 

C «AAbMarecxoM» cBaaaao 6oAbmoe KOAaaecxBo aayaBoa Aaxepaxyphi, kbk 
acxpoaoMaaecKoa, xaK a acxopaKO-acxpoaoMaaecKoa no CBoeiay xapaxxepy. B 
aeii oxpaaaAacb npexAC Bcero cxpcMAcaae ocMUCAaxb a paabacaaxb xeopaio 
OxoACMca, a xaKxe nonbixxa ycoBcpmeacxBOBaxb ee, Koxopwe aeoAHOKpaxao 
npcAnpaaaMaAacb b ApeBaocxa a b cpcAaae Bcxa a aaBcpmaAacb co3AaaaeM 
yaeaaa KonepaaKa. 

C xeacaacM BpcMcaa ae yMeabmacTca — a noxaAya, Aa*e yBCAaaaBaex- 
ca — npoaBaBmaaca c Apcaaocxa aaxepec k acxopaa BoaaaKaoBcaaa 
«AAbMarecxa», k Aaaaocxa caMoro IlxoACMea. j^axb cKOAbKo-aabyAb yAOBACx- 
BopaxcAbaua o63op Aaxepaxypbi, nocBameaaoa «AAbMarecxy», b xpaxKoa cxaxbc 
BCBOBMoacao. 3x0 6oAbmaa caMOcxoaxeAbaaa paSoxa, BHxoAHinaa 3a paMKH 
aacxoamcro accACAOBaaaa. Saccb *e npaxoAHXca orpaaaaaxbca yKaaaaHCM 
aeboAbmoro aacAa pa6ox, npeaMymecxBeaao coBpeMeaaHx, Koxopue noMoryx 
aaraxcAio opaeaxapoBaxhca b Aaxepaxype o IlxoACMee a ero xpyAC. 

ripexAC Bcero CACAyex ynoiaaayxb o aaaSoAee MBoroaHCACBBoa rpynne 
accACAOBaaaa (cxaxea a Kaar), nocBameaaux aaaAaay coAepxaaaa ^Ajibiaa- 
recxa» a onpeAeAcaaio ero poAa b paaBaxaa acxpoaoMHaecKoa aayKH. 3xh 
npobACMhi paccMaxpaBaioxca b coaaaeaaax no acxopaa acxpoaoMaa, aaaaaaa 
c caMbix cxapux, aanpaiaep, b BUineAmea b 1817 r. AayxxoMaoa «Hcxopaa 
acxpoaoMBB b aPCbbocxh^ XC.ZleAaM6pa [Delambre, 1817], «HccAeA0BaBH9x no 
HCXopHH APCBaea acxpoBOMaa» n.Taaaepa [Tannery, 1893], «HcxopHH 
nAanexaux chcxcm ox OaAeca ao KenAepa» flac.flpeaepa [Dreyer, 1906; 
2-e H3A., 1953], B KanaxaAbaoM xpyAC n.JXK}3Ma «CHCxeMH MHpa» [Duhem, 
1913-1959], B BHpxyoaao aanacaaaoii Kaare O.Hearebayapa «Toaabie aayKH 
B ApeBHocxa» [Heuzedayap, 1968]. CoAepxaaae «AAbMarecxa» HCCACAyexca 
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TaK*e B pa6oTax no hctophh MarOMaTHKH h MexannKH. CpcAH xpyAOB pyccxnx 
yHCHux 0C060 HyynHO OTMCTHTb pa6oTiii H.H.HAejibcoHa, nocBamenHwe 
njianeTHOH xeopHH IlxojieMea [Hdejibcon, 1975], H.H.BecejioBCxoro h lO.A.Be- 
;ioro [BecejwecKuu, 1974; BecejioecKuu, Eejibiu, 1974], B.A.BpoHmxana 
[EpoHiumaH, 1988; 1996] h M.IO.IlleBqeHKO [lUeenenKO, 1988; 1997]. 

Pe3y.abxaxH MHoroHHUienHbix HcaieAOBanHH, Bbino.aHeHHbix k nanajiy 70-x 
roAOB, xacaioiAHxcs «AjibMarecxa» h hcxophh aHXHHHOH acxponoMHH booBiao, 
cyMMHpoBaHH B AByx (JjyHAaMCHxajibHhix xpyAax: «Hcxophh anxHHHOH Maxe- 
MaxHHecKOH acxpoHOMHH» O.HeiireBayapa [HAMA] h «063ope "AjibMarecxa"» 
O.IleAepceHa [SA]. Tox, kxo no*enaex cepbe3HO 3aHBXbCB «AjibMarecxoM», ne 
CMO*ex oBoiixHCb 6e3 3 xhx AByx BbiAatoiuHxcB npoH3BeAeHHH. BoAbmoe hhoio 
A eHHbix KOMMeHxapneB, xacaioiAHxcs pa3Hbix cxopon coAepxcanHs «AjibMare- 
cxa» — HcxopHH xexcxa, BbmHoiHx&nbHbix npoucAyp, rpcHecKOH h apaBcxoil 
pyxonHCHOH xpaAHUHH, npoHCxoxAenHs napaMexpoB, xaB^HU h x.a., mo*ho 
H anxH B neMCAKOM [HA I, II] h aHrjiHHCxoM [PA] HBAanHsx nepeBOAa 
«AjihMarecxa». 

HcaiCAOBanHa «AjihMarecxa» npoAOJixcaioxca h b HacxoaiAce BpcMs c ne 
MCHbAieH HHxencHBHOCXhio, MCM B npcAmecxByiomHH nepHOA, no necxoAbKHM 
ocHOBHbiM HanpaBAeHHSM. HanBojibrnee BKHManne yffcjiaercs BonpocaM npo- 
HCxo^eHHs napaMexpoB acxpoHOMH>iecKoii chcxcmn rixoACMea, npHHaxbix hm 
KHH eMaXHAeCKHX MOACACH H BhmHOIHTeJlbHblX OpOACAyP, HCXOpHH 3Be3AHOrO 

xaxaAora^®. Mhoxo BHHMaHHH yACAHexca xaK*e H3yAeHHio poAH npcAinecx- 
BOHAHKOB OxoAeMCH B co3AaHHH reoACHxpHqecKoil CHCXCMN, a xaK*e cyAbBe 
yqcHHa rixoACMca Ha cpcahcbckobom MycyAbMancKOM Boctokc, b BnaaHXHH h 
EBpone. 

BoAce noApoBHNc ccnakh na AHxepaxypy npHBCAeHN no xoAy naAOxcHHa 
B KOMMCHXapHHX K ncpCBOAy XCKCXa XpyAa rixOACMCfl. 


Eojibuiyio MSBecTHOCTb B 3T0ft CBSI3H npHo6pejiH pa6oTbi P.HbiOTOHa [HbiomoH, 1985 m flp.], 
KOTOpwft o6BMHaeT IlTOJieMea B nOflnenKC AaHHbIX aCrpOHOMHHeCKHX Ha6jIIOfleHMft M B COKPWTMM 
cyiuecTBOBaBiueli no nero acrpoHOMMqecKoii (rtJiHOAeHTpH<iecKoii?) cMCteMU. EojibiuMHCTso mctopmkob 
acrpoHOMMM OTBcpraeT rjio6ajibHbie bmboau P.HuoroHa, npHSuaBasi npw 3tom, hto neKOTopue ero 
pesyjibTaTbi, xacaioiuMecsi Ha6jiiOAeHMli, nejibsa ne npiOHaTb cnpaBewiMBUMM. 
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HEPEBOA^HK «AJIbMArECTA» H.H.BECEJIOBCKHH 

C.B.MumoMupcKuu 


IlpefljiaraeMHH nepesoA «AjibMarecTa» BhinojiHCH MexaHHKOM, MaxcMaTHKOM 
H HCTopMKOM HayKH npo<})eccopoM MsaHOM HHKonaeBHiieM BecejiOBCKHM 
(1892-1977). B npeAHUiOBHH k KHHre «npo6y*AaK)iAaHCH HayKa» TaK*e 
MaxeMATHKa h hcxophka B.JI.BaH-Aep-BapACHa, Koxopyro M.H.BeccAOBCKHH 
nepcBBA B 1958 r., oh HanncaA: «Abxopob, HHmymHx o6 hcxophh HayxH, 
MO}KHO paaA&AHXfa Ha Hcxupe rpynnu. K nepBOH oxhochxch .akjah, xopomo 
anaioiAHe cbok) nayxy, ho hc o6.aaAa- 
lOiqHe AOCxaxoHHHMH CBeAeHHBMH no 

HCXOpHH, KO BXOPOH, HAOdopOX, XO, 

KOTOpwe xopomo anaiox hcxophk), ho 
He HBAflKJxcfl cneuHaAHCXAMH B Hayxe 
(k axoMy Kjiaccy npHHaA.Ae*ax hohxh 
BC e HCXOPHKH, KOXOpbIM npHXOAHXCH 
KacaxbCH odAAcxH HayxH b cbohx co- 

MHHCHHHX DO o6meil HCXOpHH). K CO- 
xaAeHHK), AOBOAbHO MHOrOlHCACHHA 
rpynna ABxopoB, ne anaioiAHx xax 
CACAyeX HH HCXOPHH, HH HAyKH, HO 

coBCeM Majio xakhx, Koxopue xopomo 
anaiox h cbok> Hayxy, h bhoahc no- 
HHMaiox aHAMCHHe HcxopHMecKHx yc- 
jioBHH ee pa3BHXHa». K axon nocAeAHeft 
rpynne HCxopmcoB nayxH H.H.Bece- 
AOBCKHH npHHHCAHji BaH-Acp-BapACHa, 
HO, HCCOMHCHHO, K HCH npHHaAAe^AJI 
H OH CaM. 

M.H.BeceAOBCKHH poahach 26(14) 
HOfldpa 1892 r. b Mockbc b npo^ieccop- 
CKOH ceMbe. Ero oxeu Hhkoaah Hhko- 
AaeBHH BeceAOBCKHH (1859-1921), 
yMCHbiH-reoAeaHcx, dwA AwpexxopoM 
KoHCXAHXHHOBCKOrO Me^CBOXO HHCXHXy- 
xa (b Hacxoamee bpcmh — Mockobckhh HHcxHxyx HH^enepoB reoAeann, 
aapoiJxjxocbeMKH h xapxorpacJjHH, MHHEAhK), Maxb — OAbxa HnxoAaeBHa 
BeccAOBCKaa (b AeBHnecxBe FyAHCBa). H.H.BeceAOBCxHH 6jiecTsm,e aaxoHHHA 
KAaccHHecxyio iuMHaanio b Mockbc (nepBbiM yneHHxoM, CAeAyromero aa hhm 
no ypoBHK) yHHxeAH cohah xoabko mecxuM), a b 1916 r. — MaxeMaxHHecxoe 
oxACACHHe 4JH3HKO-MaxeMaxHiiecKoro 4>aKyAbxexa Mockobckoto yHHBepcHxexa. 

nOCAe OKOHHAHHH yHHBCpCHXexa M.H.BeceAOBCKHH 6 bIA OCXABACH AAH 
noAroxoBKH k npo<l)eccopcKOMy aBannio (uxo hohxh aKBHBAAenxHO conpeMennoH 
acnnpaHxype). BepoaxHO, hmchho ^yKOBCKHH npHBHA eMy HHxepec k 

© C.B.^HTOMHpCKHfi, 1998 
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ryMaHHTapHbiM acneKxaM MaxeMaTHKH h MexaHHKH, b nacTHOCTH k hctophh 
HayKH. HBaH HHKOJiaeBHH BcnoMHHaJi, mto no coBcry ^yKOBCKoro b nporpaMMy 
ero acnHpaHTCKOH noAroxoBKH Bomen aejiUH paa cyry6o ryMaHHxapHbix xypcoB. 
HecKOJibKO jiCT OH npopa6oTaji HH^iceHepoM-HcaieAOBaTejieM b lJ,ArH noA 
pyxoBOACTBOM H.E.XyKOBCKoro, aaxeM b PocnjiaHe. B 1921 r. oh craji 
corpyAHHKOM AapoAHHaMHHecKOH jia6opaTopHH Mockobckoto Bucmero tcxhhhc- 
CKOro yHHAHEAa (bhocacactbhh hm. H.S.BayMana). C 1925 r. h ao bbixoah na 
ncHCHK) Haan HHxojiaeBHH HHraJi xypcbi h boa b atom HHCTHTyxe npaxxHHecKHe 
aaHHXHH no xeopexHHecKoii Mexanuxe cnanajia b xaHCCXBe phaoboxo npenoAa- 
BaxcAH, a no3*e npo4)eccopa. B 1932 r. BumeA yHoBHHx H.H.BeceAOBCxoro 
«BeKxopHaH aAre6pa h ee npHniencHHe k anaAHXHHecKOH reoMcxpHH h 
MexaHHKe». Oh — aBxop ueAoro paAa yHcBniax nocoBnii h xypcoB no MaxcMaxHxe 
H xeopexHHCCKOH MexaHHKC. CxoHiiaACH H.H.BeceAOBCKHii 24 hiohb 1977 r. b 
Mockbo. 

B HCXopHK) HayKH H.H.BeceAOBCKHii, kak h MHorne APyrne hcxophkh, 
npnmeA h3 achboh AciicxByiomeH HayxH. Hcxopna cxaAa aJis Hero yBAenenneM, 
Koxopoe CO BpeMeneM npeBpaxHAocb b rAaBHoe A&ao ach3hh. HeBaypHAHue 
(JiHAOAonmecKHe cnocodnocxH h HHxepec k hcxophh KyAbxypu onpeAfiAHAH 
ocHOBHoe HanpaBACHHe ero HCCAeAOBaHHii b axoii o6AacxH. 

Kax noAymyxH paccxaabiBaA HxaH HnKOAaeBHH b oahom h3 BbicxynAennii, 
Bce HAHaAocb c yBAeneHHH flanxe, xoxopoe no6yAHAO MOAOAoro coxpyAHHxa 
IJ,ArH H3yMHXb HxaAbSHCKHii aabiK. Ho xyx BhiacHHAocb, hxo anoxy 
BoapoACAeHHS HCAbaa nonaxb 6e3 anaHHa KAaccHiecxoro nacAeAHS, h einy 
npHOiAOCb cepbe3HO aaHHXbca H3y>ieHHeM xpyAOB aHXHiHbix aaxopoB. IloaA^e 
eMy, KAK MaxeMaxHKy h MexaHHxy, anaioiAeMy ApeBnerpeaecKHii, npeAAOA^HAH 
oxpeAaxxHpoBaxb nepeBOAH na pyccxHii hahk Hexoxopbix coHHHeHnfi Fepona 
AAeKcaHApniiCKoro. Oahh h3 hhx 6biA CACAan c neMeuxoro h coAepAcaA Maccy 
Hecoo6pa3HOCxeii. PeAaxxopy, <ixo6bi b hhx pa3o6paxbCfl, npnmAOCb oana- 
xoMHXbca c APeBHerpeaecxoii MaxeMaxHxoii. (PyxonnCH 3xhx Heony6AHXOBaHHbix 
pa6ox H.H.BeceAOBCxoro naxoASTca b apxHBe HHEhT PAH.) CxoAHaa CHxyauHa 
B03HHXAa H npH peAAxxHpoBaHHH «HaMaA» Ebxahaa. OopMAAbHO H.H.Bece- 

AOBCXHH AO-aACCH 6bIA XOAbXO npHHaXb yiaCXHe B XOMMCHXHpOBaHHH nepeBOAa 
ZI,.ZI,.MopAyxaH-BoAxoBCxoro, ho npaxxHiecxH oh b anainxeAbHOH Mepe 
HcnpaBHA H ero nepeBOA. 

Hbah HHxoAaeBHH 3HaA MHoro aabixoB, mixaA na HOBorpeaecxoM, 
BaH-Aep-BapACHa nepeBCA c roAAaHACxoro (xoxa ero xnnra y*e BbiniAa b 
HOM euxoM H anrAHHCxoM nepeBOAax); aanaBniHCb KonepnnxoM, nayaiiA 
noAbCXHH. CxpynyAeanocxb, ocHOBaxeAbHOCXb h cxpeMAenne A<^paxbca ao cyxH, 
6biAH BAA^HbiMH HepxaMH ero xapaxxepa. 

OcHOBHUM HanpaBAeHHeM HCxopHxo-HayaHOH pa6oxbi H.H.BeccAOBCxoro 
6biAH nepeBOA h xoMMenxHpoBaHHe kaacchkob anmiHOH h cpeAHeBexoBOii 
HayxH. Hm nenocpeACXBeHHO hah npn ero yaacxHH liOAroxoBAenbi HBAanna 
nepeBOAOB EBXAHAa (1948-1950 rr.), Apncxapxa CaMoccxoro (1961), ApxHMOAa 
(1962), KonepHHxa (1964), ZI,HO{^Hxa (1974); b pyxonncax xpanaxca nepeBOAU 
MexaHHaecxHX coaHHennii Fepona AAexcaHAPHHCxoro h HopAana HeMopapna. 
BoAbmHHCXBO 3XHX pa6ox H.H.BeceAOBCKHii BbinoAnaA no coOcxhchhoh 
HHHunaxHBe, ne HMea rapanxHii na hx nyOAHxauHX). Tax, oh nepeBCA 
eAHHCXBeHHoe coxpaHHBmeeca coaHHenne Apncxapxa «0 BeAnannax h paccxo- 
annax CoAHua h JIyHbi» h npeAAOACHA ero b c6ophhx «HcxopHxo-acxpo- 
HOMHaecxHe HCCAeAOBaHHa». PcAKOAAenia c6opHHxa nonpocHAa H.H.BeceAOBcxoro 
pacmnpHXb xeMy. B peayAbxaxe noaBHAocb HHxepecnoe HCCAeAGBanne «ApHCxapx 
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CaMoccKHH — KonepHHK aHTH^Horo MHpa», b Koropoe nojiHocTbio boiiuih tckct 
A pHcxapxa h KOMMCHrapHH k HCMy H.H.BecejiOBCKoro. 

Ho cjiyqajiocb h no-ApyroMy. flBa ero BecbMa BaxcHbix nepeBOAa ocrajiHCb 
Heony6;iHKOBaHHbiMH. Oahh h3 hhx — nepOBOA xpyAa HTaJibHHCKOro acrpoHOMa 

H HCTopHxa HayxH fl.CKHanapejiAH (1833-1910) «roM 04 eHTpHMecKHe c4)epbi 
Ebaokca h KaJiHnna», b kotopom HTaJibSHCKHH yncHbiH npHBOA coxpaHHBmHecs 
AaHHbie H AaJi peKOHCTpyxAHio aroii nepBOH b hctophh HayxH KHHCMaTHKO- 
reoMCTpHqecKOH moabah BceAeHHOH. BTopoii — npcAnaracMbiH qHTaTCAio 
nepcBOA «AjibMarecTa». 

ripnqHHa, no xoTopoH HSAaTCAbCTBa OTKaabiBaJincb ot ny6AHKau,HH «AAbMa- 
recTa», AOCTaxoqHo xapaxxepna Ana anoxH «pa3BHxoro coi;HajiH3Ma». B CBoe 
BpcMH M.B.CxajiHH npoH3Hec caxpaMeHxajibHyio 4>pa3y «o6Bexiiiajiafl cncxcMa 
nxoAeMea», h xcm caMbiM TIxoACMeH 6bui Bbiqepxnyx h 3 qncAa aBxopoB, 
AonycxHMbix k nyOjiHKaAHH. Cxepeoxnn cxaJiHHCxoro BpeMenn npoAOA*aJi 
ACHCxBOBaxb B 60-e xoah. IloAyqHB oxicaa b ny6AHKai;HH nepeBOAa, M.H.Be- 
CCAOBCKHH npcxpaxHA pa6oxy naA hhm, h xakhm o6pa30M, nepeBOA ocxajica 
6e3 KOMMenxapHeB. 06 3 xom moxcho xoabko coxcajiexb, nocxoAbxy H.H.Bece- 
AOBCKHH 6bIA OpHrHHaJIbHO MbiCASIAHM yqCHhlM, KOXOpblH aaMCnaJI XO, MHMO 
qero npoxoAHjin Apyrne HCCACAOBaxcAH. 3xo 6bui oco6biH Aap, b ochobc xoxoporo 
AOAcaAH rAy6oKaH 4>HJiOAorHqecKaH noAroxoBxa, MaxeMaxnqecKHH o6pa3 Mbim- 
AeHHB, mHpoqanmaa spyAHitHa bo mhofhx o6Aacxflx HayxH h xyAbxypbi. 

Tax, nepeBOA khhfh CxHanapeAAH nocAyxcHA xoAqxoM aah opHranaJibHoro 
peuieHHa Bonpoca «o rHnnoneAe» — kphboiI, CAyACHBmeil, no EBAOxcy, 
xpaeKxopHeii bhahmhx ABHjKeHHii nAanex, — Han&Aee xeMHoro Mecxa b moabah 
roMOueHxpnqecKHx c(])Bp. 3xo pBuiBHHe H.H.BecBAOBCXHft h3aoacha b aokaaab 
«H eBBKAHAOBa reOMBXpHH B APBBHOCXH)>, npoqHXAHHOM HA XIII MB*AyHapOAHOM 
KOHxpeccB no hcxophh nayKH, npoxoAHsmeM b Mockbo b aBxycxe 1971 r. 
ripBACxaBAaex HHxepBC bxo nepnoAHaauHa coqHHeHHft ApxHMeAa, ony6AHKOBaH- 
Haa BO BCxynHxcAbHOii cxaxbB k hx H3AaHHio. M.H.BecBAOBCXHii ycxanoBHA, 
qxo caMOB panneB h 3 AomeAinHx ao nac MaxBMaxnqecKHx coqHHenMil Apxhmba 
H anncaA, 6yAyqH apBAUM qBAOBexoM, b Boapacxe okoao copoxa Aex. 3xo 
oxxpbiXHB coBBpuienno no-noBOMy ocboxhao o6pa3 bbahxoxo yqenoro. 

M.H.BecBAOBCXHH 6biA He xoAbxo nepeBOAqnxoM h xoMMenxaxopoM co- 
qHHeHHH aHxnqHbix aBxopoB, ho h opnrHHaAbHbiM HCCAeAOBaxBAeM npo6AeM 
HCxopHH HayxH. EMy npHnaAAeACHx paA (j)yHAaMeHxaAbHbix pa6ox no hcxophh 
M axcMaxHXH, MexaHHXH H acxpoHOMHH. Oh HanncaA pa6oxbi — «ErHnexcxaa 
Hayxa h Epeuna^ (1948 r.), «BaBHAOHCxaa MaxeMaxHxa» (1955 r.; no 
MaxepnaAaM Aoxxopcxofl AHCcepxauHH, aaiuHiAennoH b 1952 r.), «3Be3AHaa 
acxpoHOMHa UpeBHero Bocxoxa» (1963), «ErHnexcxHe AexaHbi» (1969), «KenAep 
H EaAHAeH* 0972 r.), «KonepHHx h Hacnp aa-Ahh ax TycH» (1973 r.), 
«AcxpoHOMHa op(]}HxoB» (ony6AHxoBaHa noCMepxHO b 1982 r.) h aP- Oh aBxop 
HayqHO-nonyAapHHx xhhx o6 Apxhmcab, PioHreHce h Konepnnxe (b coaBxopcxBC 
c K).A.BeAbiM), no CBoeMy ypoBHio npeBOCxoAamnx MHorne cyry6o nayqHbie 
HCCACAOBAHHa, o6o6utaiouteH pa6oxbi «OqepxH no hcxophh xeopexnqecxoH 
MexaHHXH». 

OxpaAHO, qxo HaAanne BbinoAHennoro M.H.BecBAOBCXHM nepeBOAa «AAbMa- 
recxa» — BeAnqaHmero acxpoHOMHqecxoro xpaxxaxa aPBbhocxh, xoxa h c 
6oAbuiHM onoaAaHHOM, Bce *e cocxoaAOCb. 
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KAJIEHAAPb H XPOHOJlOrH^ B «AJIbMArECTE» 
r.E. KypmuK 

PasBHTwe MaxeMaTHHecKOH acrpoHOMHH crajio BOSMO^HbiM ;iiiuib noc;ie xoro, 
KaK yxBepflMjxocb npeflcxaBjicHwe o 6 a 6 co;noxHOH MaxeinaxHiiecKOH uiKajie 
BpcMeHH, nosBOJiBBuieH 4 )HKCHpoBaxb nojioxeHHe ;iio 6 oro acxpoHOMHMecKoro 
co 6 bixHa oxHOCMxejibHO HeKOxopoH HaaaJibHOH xOMKH H onpeaMaxb npoMe*yxKH 
BpeMBHH Me*fly Ha 6 ;iiofleHHaMH. TaKaa uiKaJia npeanojiaraex Bbi 6 op eflHHHUH 
n 3 MepeHMa. Ecxccxechhoh acxpoHOMHMecKOM eflHHHuew aBjiaioxca cyxKw. IIlKa;ia 
6 yaex aaaaHa b xom oiyqae, coih paapadoxaH Mcxoa, no 3 Bo;iaiomHH onpeae;iaxb 
KOjiHMCCXBO cyxoK, npoiuefluiHX Mcacfly AByMa MOMCHxaMH BpeMCHw h t^. Bee 
KajiCHflapHbie cwcxeMH, i{cno;ib 3 yeMbie b acxpoHOMHH, xax hjih HHaue peuiaiox 
3 xy npo 6 ;ieMy. Haadojice npoexuM aBjiaexca Mexoa cn;iouiHOro ewexa cyxOK, 
npMHaxwM B xaK HaabiBacMOH lOJiHaHCKOii chcxcmc, npefl;io*eHHOH CKa;inrepoM 
B XVI B., rae Kaxcflbie cyxKH noayMaiox cboh a 6 coaioxHbiH HOMep JD. 

KaacHaapHaa CHCXCMa, HcnoabsoBaHHaa b «AjibMarecxe» aaa onpeaeacHHa 
xpoHO;iorMqccKoii uiKaaw, 6 bi;ia HCHaMHoro aioxcHce. Ona ocHOBbiBaaacb na xax 
HaawBaeMOM crnncxcKOM Ka;ieHflapc m ope Ha 6 oHaccapa. ErnnexcKHM roa, 
HMCBiuHM nocxoaHHyK) npoao;i*Hxe;ibHOcxb, cocxoa;i h 3 365 cyxox, noapaaae- 
;iaBUJnxca Ha 12 MecauCB no 30 cyxox b Ka>KaOM naioc 5 aonoaHHxeabHNX 
cyxOK (onaroMCH), npH 6 aBnaBiiJHXca b KOHi;e. TaxoH roa ynoxpeOaaaca b 
U pcBMCM ErHnxe xax ocHOBa rpaxcaancKoro Kaaenaapa Ha npoxa*eHHH Bcero 
iI,HHacxHqecKoro nepHoaa (kohcu IV-I xhc. ao h.o.) h 6 bi;i aaMMCxsosaH ncaanee 
onnMHHCxMqecKHMH acxpOHOMaMH B KanecxBe yaoOnoH xpoHOJioraqecKOH eaH- 
HHu.bi ana nocxpocHwa MaxcMaxHqecKoii lUKanbi BpeMeHn'. Ero oxnwqHxejibHaa 
oco 6 cHHOCxb — MaxCMaxHqecKHii xapaxxep, HecsaaaHHOCXb c KaKHMH-nnOo 
acxpoHOMMqccKMMM Ha 6 nioacHHaMM. Haqano roaa b ernnexcKOM xanenaape 
CMcmanocb oxHOcwxenbHO xapaxxcpMCXHqecKHX xoqex conneaHOro roaa Ha oaHH 
cyxKH 3 a qcxbipc roaa. 

nxoncMCii h apyrnc onnHHHCXMqecKwe aexpoHOMbi HcnonbaoBaJiH rpeqeexHe 
OKBHBanCHXbi ana crwnexcKHx naaBaHHii Mecau,eB^: xox, 4’ao4}H, axwp, xoftax, 
xh6m, mcxhp, ^aMCHOx, cJjapMyxH, naxoH, naHHH, odh^Jh, Mecope. HyMepau,Ha 
ancH Ha npoxa>KCHHH Mecana 6bina cnnoiunaa. 

Haqanbnaa onoxa (BBcaennaa, BepoaxHO, eiae rwnnapxoM), oxHOCHxenbHO 
KOxopoM Benca cqcx roaoB b xanenaape FIxoneMea, cooxBexcxByex HCXHHHOMy 
nonyaHK) b AncxcaHapww l-ro qnena Mecai;a xox l-ro roaa HaOonaccapa, qxo 
cooxBCxcxBycx aaxc - 746 , (]}CBp. 26 , 12 ^, cornacHO acxpoHOMHqecxOMy cqexy 
roaoB B lonnaHCxoM xanenaape. Bbi 6 op onoxH oObacnaexca OxoneMeeM b xh.III, 


' O cxcMaTMwecKOM rpaw/taiiCKOM Kajieiwpe b ApcaiieM Emnre cm. [Parker, 1950, p.7-8; 
liuKepMWi, 1975, c. 35-38; KypmuK, 1990, c.216^220). 

B I'pc'iecKOM TCKCTC oAjibMarecTa*, onyOjiiiKOBaHHOM rewOepTOM [Hei I, II], HasBaHMSi MCcancB 
iiMiiiyTca c iipoiiMCiiOM 6yKHbi; ara ocoOeiiiioCTb nojiymijia orpaaceHMe b nepcBoae H.H.BecejioBCKoro. 

© r.E.KypTHK, 1998 
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npunoxenuii 


Tji.l, c.98,99; oh yTBepJKflaer, hto HawHaa ToabKO ;iHmb c 3toh AaTw ao Hero 

AoniAH APCBHHe Ha6;iioAeHHH^. 

B anaAoraHHOH CHryauHH naxoAHACa, Bepoarno, yxe rnnnapx [HAMA, 
p.320 ]; Bce Ha6AioAeHHa, UHTHpyeMhie IlTOAeMeeM h3 apcbhhx chhckob, npooiAH, 
no-BHAHMOMy, npeABapHTCAbHyK) o6pa6oTKy rnnnapxa. 

B CBoeft MOAH4)HKauHH APOBHeenineTCKoro xaAeHAapa IlTOAeMeH HcnoAbsyer 
noAyACHHyio anoxy AJia onpcACACHHa MOMenra cmchh AaTu. OcHOBanna ojia 
ee BBCACHHa o6cy*AaK)Tca b kh.III, rA.9, c.101,102. Ohh Hocar hhcto 
acrpoHOMHHCCKHH xapaxTcp. CoFAacHO nTOACMeK), OTCaer cyrox oxHOCHreAbHO 
ropH30HTa no BocxoAy hah 3axoAy CoAHua (h cBaaaHHhie c 3thm BocxoAHaa 
H aaxoAHaa anoxH cyrox) HeyAo6eH BCACACTBHe ceaoHHHX h mapoTHbix 
xoAe6aHHii MOMenroB bocxoaob h aaxoAOB, rorAa xax npoxoACAenna CoAHua 
aepea MepHAnan HMeior HeaHaaHTCAbHbie orxAoneHHa or cpeAHHx 3Ha<ieHHH 
(o6ycAOBAeHHbie coahchhoh anOMaAncH) h hc aaBHCar or HaMenenna reo- 
rpa4)HHecxOH ninpoTbi. Ho b aanncax Ha6AiOAeHHH, xoropuMH noAbsoBOAHCb 
liroAeMeH h ero npcAinecTBeHHHXH, Aarbi nepcAxo 4>HxcHpoBaAHCb b rpaacAan- 
cxoM xaAeHAape, fac 6biAa npanara ah6o aaxOAHaa CHcrcMa (xax b Aynnux 
xaAeHAapax, fac ochobhoc coduTHe — nepBaa bhahmoctb cepna Jlynu aeaepoM), 
ah6o BocxOAHaa CHcrcMa (xax b ApeBneernnercxoM rpaxAancxoM xaAeHAape). 
HepeA acTpoHOMAMH, taxhm odpaaoM, croaAa aaAaaa npHBeACHHa nadAiOAeHHH 
X eAHHOH anoxe cyrox. 

Ode CHcreMbi (BocxoAHaa h aaxoAHaa) HcnOAbaoBOAHCb b aAAHHHCrHwecxOM 
ErHnre h PpeunH napaAACAbHO. Ilpn aroM AneBHbie HadAiOACHHa npnxoAHAHCb 
Ha OAHy H ry xe Aary, a Hoanue AarnposaAncb no-paanoMy: xax «AeHb n» 
B BOCxoAHOii CHcreMe h <aieHb n + 1» b aaxoAHoi). Hrodu nadexarb 
HeonpeACAenHOCTH, hphboahah ode Aaru. Taxon npaxrnxe CAOAOBaA, ho-bhahmo- 
My, yxe Fnnnapx^. OroAeMeii npHBOAnr mhofo aboShux Aar rnna «MecaH 
N, AeHb n/n + 1», npnaeM roAbxo AAa homhux nadAiOAeHHft. HepBoe hhcao b 
HH x odoaHaaaer HOMep aha b eranercxoM Mecaue, ecAH canrarb ahh or BocxoAa 
CoAHua. Bropoe ancAO oanaaaer, aro b aaxoAHOH cHcreMe Hoab, o xoropoH 
HAOr peab, ornocnrca x cyrxaia c HOiaepoM n + 1. OroAeMeH, xax xhtoab 
E rnnra, b cbooh noBceAHOBHOH npaxrnxe, HecoMnenno, noAbaoBaAca Apeane- 
erHnercxHM xaAeHAapeM, b xoropoM Aara naMenHAacb npH bocxoao CoAHua. 
HoaroMy b «AAbMarecre» aaa AneBHbix (h nexoropbix HoaHbix) HadAKJACHHH 
Aarbi BcerAa npHBOAarca b bocxoahoh cncreMe. 


^ Coo 6 iueHHe IlTOJieMesi nOATBep>KsaeTcsi miHHOnHCHbiMH HcroHHHKaMH. CaMuA phhhmPi — 
BasMJiOHCKHH acTpoHOMHHecKHA AHeBHHK, coAepacaiuHH aanHCH Ha 6 jiK)AeHHi), flarnpyeTca -651 r. 
[SacAs, Hunger, 1988, p.42-46], ho xpoHOAOiMiecKH ^HKCHposaHHue Ha6AiOfleHMa npoMSBOAHjiMCb, 
seposiTHO, y>Ke a cepeAHHe VIII b. ao h.3. [LBAT, P.XXXI]. ^lonoAHureAbHoe noATBep>KAeHHe 
3 T 0 My — rpM BaBMJIOHCKMX AyHHbIX SaTMeHHH, KOTOpble npHBOAHT IlTOAeMeM (kh.IV, rA. 6 ), 

AaiMpyeMbie 27 m 28 roAaMM apw Ha6oHaccapa (-720 inapi 19; -719, Mapi 8; -719, ceni. 1). 
Mo>kho Aywaib, HTO c cepeAHHbi VIII b. AO H.3. Ha6AK)AeHHii B MeconoTaMHH xpoHOAOniqecKH 
(})MKCMpoBajiMCb, Tax HTO acTpoHOM 6oAee nosAHero BpeMenn BcerAa MOr cxasatb, kakoc hmcao cyiox 
npoiuno OT MHiepecyiomero ero ApcBHero naftniOAeHHa ao ero 3noxM. 06cy>KAeHMe Aannoft npo6AeMbi 
CM. [Toomer, 1988, P.359-360; KypmuK, 1989, c.41-421. 3pa HaOonaccapa Hrpajia, no-BHAHMOMy, 
Ba>KHyio poAb b MCTopMM He TOAbKO aHTHHHoO acTpoHOMHH, HO M CBMOfi MeconoiaMHM [Hallo, 
1988]. 

B 3AAMHHCTHHeCKHli nepHOA ABOitHble ABTHPOBKH ynOTpe6AaAHCb H B He CBBSaHHblX c 

acTpoHOMHeH oOAacTax [HAMA, p.l068]. 
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y riTOJiCMesi Heo6xoflHMO TaKxe paajiHHaTb damupoeKu Ha6;iiofleHHH h 
nepecHumaHHbie aaTbi, cBsiaaHHbie c Heo6xo;^HMOCTbio npoHSBoaHTb BbiHHoieHHsi 
no TadanuaM. Ha6;iiOAeHHsi flarnpyiOTCH, xax npaBHjio, c HcnojibaoBanneM ;ih6o 
BOCxoflHOH cHCTCMbi, jm6o ABOMHbix flax. IlojiyaeHHaa ace anoxa ncnojibayercsi 
TOJIbKO npHBeaeHHB 3a4)HKCHpOBaHHbIX B HCTOMHHXaX flaX K CAHHOil 

xpoHojiorniiecKOH mxajie c 4 )HKCHpoBaHHbiM HanajioM (oxncKHxejibHO xcyroporo 
B xa 6 ;iH 4 ax yKaaanbi nojioaceHHii Co;iH 4 a, Jlynbi h njianex). nojiyAennasi 
anoxa — axo ^JyHAaMenxajihHaa anoxa Bcex nxojieMeeBbix a^cMepHA^. 

Foa nadniOAeHHH IlxojieMeH onpeACAnex AsyMsi cnocodaMH — naipe Bcero 
xax cooxBCxcxByiomHH roA 3pw Hafonaccapa, ho HHOraa xaxace xax roA 
npaBACKHsi KaKOro-AH 6 o uaps. flooieAHHii cnoco 6 npeAnoaaraex HaJiHHHe cnncxa 
uapeft, XAC 6 buiH 6 bi yxaaaHbi foah hx npaBAennsi. Taxon chhcok, HSBecxHbiH 
noA HaaBaHHCM <(I4apcKoro xanoHa^, BxjiiOHeH FIxoaeMeeM b ero «noApyHHbie 
xa 6 AH 4 bi». B HCM AJia xaacAoro uapn yxaaano ueAoe hhoio aex npaBACHHa b 
eninexcxHx roAax h hhcao acx, cooxBexcxByiomMx xOHAy npaBACHHa 4 apa ox 
Hanajia apu Ha 6 oHaccapa. 

nepBbiH roA npaBACHHa xaacAoro uapa, nacxoAbxo moxcho cyAHXb no 
HeaaBHCHMbiM HcxoHHHxaM, HAHHHajica 1 -ro HMCJia MecHAa xox xoro roAa, b 
xoxopoM ACiicxBHxeAbHO HaaaJicKb npaBACHMC, xo ecxb roA, hc noAHOCXbX) 
npoacHXbiH uapcM, b axoM cnHCxe CHHxajica nepBbiM xoaom npaBACHHa 
CACAyiomero uapa [Halma, 1822, p. 139-143]^. 

Mill npHBOAHM 3Aecb coBpcMeHHyio pexoHCxpyxuMio «LI,apcxoro xaHOHa», 
BhinOAHCHMyio ZIJx.TyMepoM [PA, p.ll]. Ee HaanaieMHe — o 6 AeniHXb 
npeodpaaoBAHHe yxaaaHHbix IlxoACMeeM xoaob npaBAOMHa b roAfai apu 
Ha 6 oHaccapa, h HaxoacAeHHe cooxaexcxByiomHX Aax no lOAHancxoMy xaAeHAapio. 
B xa 6 AHue AaHbi HMena uapeii b xom sHAe, xax hx npHBOAHx FIxoACMeil, h 
H x pyccxHe axBHBaACHXbi^. FoAbi, npomeAmMe ox HanaAa apu Ha 6 oHaccapa, 
cooxBCxcxByiox xoHuy npaBAenna AaHHOro uapa. Tadanua He npexeHAyex na 
HcxopHMecxoe npaBAOnOAo 6 He h CAyacHx xoabxo AAa yAodcxBa HHxaxeua b pa 6 oxe 
c xexcxoM «AAbMarecxa» h ApyrawH pa 6 oxaMM FlxoaeMea. 


K cwKajieHMK), esHHCTBCHHaa HSeecTHan uaM pa6oTa no mctopmh Kajienflapa b «AjibMarecTe» 
na pyccKOM siauKe [UltuuieecKuu, 1988] coAepacHT paA npHnoMnnajibHO ouiH6oHHbix noAoaceHHf). 
Tax, A.B.UlnHnescKHH yTeepacAaeT, hto IlTOAeMeH McnoAbsOBaji aab Aa™poBKM Ha6AK)AeHHfl Taxyio 
MOAM(J)MKanMK) ApeBHeerMneTCKoro xaAeHAapa, b Koropoil Aara MaMenaAacb b ncAAenb. Ha 3 tom 
ocHOBaHMM OH «McnpaBjiaeT» npMBeAeHHyio IlTOAeMeeM Aaiy ocennero paBHOAeHCTBMa (kh.III, ta.I, 
c.80,91) c 9-ro na 8-e atHpa, ho saMeHaa npn otom, hto ocah npHHarb ero rMnoreay, to b 
«AAbMarecTe» Heo6xoAMMO 6yAeT HSMeHMTb h HecKOAbxo Apynix Aar Ha6AK)AeHHH HtoAeMea h 
rnnnapxa, a HMenno re, mto nonaAaKyr b npoMexcyroK or BOCxoAa CoAHoa ao noAyAHa (HanpHMep, 
Aaiy Ha6AK)AeHMa CoAHoa, npHaeaewHyK) b kh.V, rA.3. c.139 c 25-ro Ha 24-e ^Mencna, h paA 
Apyrax). Heo6xoAHMOCTb HCnpaBAenHil ornaAaeT. ccam AonycTMTb, hto yxasaHHbie aatm npHBeAeHU 
B BocxoAHOfi CMCreMe. A.B.IUnHAeBCxHii laiuKe ouih6ohho noAaraeT, hto rnnnapx b eraneTCKOM 
xaAeHAape HcnoAbaoBOA noAynoHHyio CMCreMy cyTOx. OmM6oHHOCTb aroro yTBepxcAenHa cranoBHTca 
acHOt), ecAM npoanaAMSHpoBaTb 11-AeTHHM HHTepBaA MeJXAy npoBeAeHHUMH rnnnapxoM Ha6AK)- 
AeHHHMM BeceHHMx paBHOAeHCTBMfi 27 MexHpa 32 roAa III nepwoAa KaAHnna (-145, mapi 24) m 
29 MexHpa 43 roAa aroro >xe nepnoAa (-134, Mapr 23). B HacToaiueM npHMenanHH mu HcnoAbsoaaAH 
MaTepnaAbi, Aio6e3Ho npcAOCTaBAennue b Hauie pacnopaaceHHe JO.A.SaBeHarMHUM. 

CoBpcMeHHoe MSAanne cm. [Usener, 1898, S.438-455]. CoxpanHAOCb necxoAbxo BapnaHTOB 
♦Hapcxoro xanona* 6oAee nosAnero apeMCHH h oahh 6oAee panHwii, ho chabho orAMHaiomMflcH or 
BXAiOHeHHoro B «noApyHHbie Ta6AMnbi» [HAMA, p.1025-1026; PA, p.lO, n.l2]. noAo6Hbie chmcxm 
B AaAbHeiimeM peryAapno npoAAeBaAMCb snAorb ao BieaHTMiicxofl anoxM. 


H TO H APyroe mm hphboahm no {BwcepMOH, 1975, c.106-107], hmcha phmcxmx HMnepaTopoB 
AaKKca B o6uhhom abthhcxom HanHcaHHH. 
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Ilpujioxenuji 


«KaHOH aapeH» IlTOJieMea 





roAbi 

roAw 

naia Hanajia 

Ho- 

IIpaBHTejib 

npHHsraa 4>opMa hmchh 

npae- 

OT apbi 

npaaneHMsi 

Mep 



JieHMSl 

Ha6o- 

B lOjIMaHCKOM 





Haccapa 

KajiCH^ape 

1 

2 

3 

4 

5 

6 


UapH [Acchphh h BaBHjiOHa] I 




1 

Nabonassdroy 

HaOonaccap (Ha6y-HauHp) 

14 

14 

-746 4>eBp. 26 

2 

Nadfoy 

Ha6y-HaflMH-3epH 

2 

16 

-732 ^KBp. 23 

3 

Khinzeros kai Poroy 

yxMH-aep H ny;iy (THTjiania- 
Jiacap in) 

5 

21 

-730 (iKBp. 22 

4 

Iloylaioy 

yayjiaii (CajiManacap V) 

5 

26 

-725 (JtCBp. 21 

5 

Mardokempddoy 

MapayK-aiuia-MTOHH n 

12 

38 

-720 (])eBp. 20 

6 

Arkeanoy 

ApxeaH (CaproH n) 

5 

43 

-708 4)eBp. 17 

7 

abasdeyta 

Me)K;:ori;apcTBMe 

2 

45 

-703 (jKBp. 15 

8 

Biliboy 

Eea-M6HH 

3 

48 

-701 (jKBp. 15 

9 

Aparavadioy 

Aiuuiyp-HaflMH-uiyMH 

6 

54 

-698 (J)eBp. 14 

10 

Rhegebeloy 

Hepraa-yuie3M6 

1 

55 

-692 (})eBp. 13 

11 

Mesesimordakoy 

Myiue3ii6-MapayK 

4 

59 

-691 (jteBp. 12 

12 

abaslleyta 

MeaotyuapcTBHe 

8 

67 

-687 (JwBp. 11 

13 

Asaradinoy 

AcapxaflflOH 

(Amiuyp-axHAffHHa) 

13 

80 

-679 (Jteap. 9 

14 

Saosdoykhlnoy 

lUaMaui-iuyM-yKHH 

20 

100 

-666 (})eBp. 6 

15 

Klneladinoy 

KaHflaaaHy 

22 

122 

-646 (])eBp. 1 

16 

Nabopalassiroy 

Ha6onaaacap 

21 

143 

-624 bhb. 27 

17 

Nabokolassaroy 

HaByxoaoHocop n 

43 

186 

-603 BHB. 21 

18 

Illoaroyddmoy 

AMeab-Mapayx (ABHMeaex) 

2 

188 

-560 BHB. 11 

19 

Nerigasolassdroy 

HepMraHCcap 

4 

192 

-558 BHB. 10 

20 

Nabonadioy 

HaOoHMn 

17 

209 

-554 BHB. 9 


1 

UapH nepcoB 




21 

Kyroy 

Knp 

9 

218 

-537 bhb. 5 

22 

Kambysoy 

KaM6H3 

8 

226 

-528 BHB. 3 

23 

Dareioy protoy 

napuB I 

36 

262 

-520 BHB. 1 

24 

X6rxoy 

Kcepxc 

21 

283 

-485 Aex. 23 

25 

Artaxe'rxoj’ protoy 

ApiaxcepKC I 

41 

324 

-464 Aex. 17 

26 

Dareioy deyt^roy 

AapuB 11 

19 

343 

-423 Aex. 7 

27 

Artax^rxoy deyt6roy 

ApTaxcepKC n 

46 

389 

-404 Aex. 2 

28 

^Jkhoy 

Ox (ApraxcepKC ni) 

21 

410 

-358 Hoa6. 21 

29 

Arogoy 

Ape 

2 

412 

-337 Hoa6. 16 

30 

Dareioy tritoy 

napuB ni 

4 

416 

-335 HOa6. 15 

31 

Alexandroy 

Maked6nos 

AjiexcaHap MaxcAOHCKiiii 

8 

424 

-331 HOa6. 14 
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Ho- 

Mep 

IIpaBHTejib 

npHuataa 4>opMa hmchh 

roflbi 

npae- 

JICHMS 

roAbi 

Hafo- 

naccapa 

j^ara Hanajia 
npaBjieHMflf 

B lOJiMaHCKOM 
KaJIeH;^ape 

1 

2 

3 

4 

5 

6 


MaKCAOHCKHe i^apH I 






32 

Philippoy toy met’ 

OvuiHnn AppHneii 

7 

431 

-323 

HOa6. 

12 


Alexandron t&n ktlsten 







33 

Alexandroy heteroy 

AjiexcaHflp n 

12 

443 

-316 

HOa6. 

10 

34 

Ptolemaioy Lagoy 

IlTOjieMeM I Aar 

20 

463 

-304 

HOa6. 

7 

35 

Philad^lphoy 

IlTOjieMefl n OiinaAejibi]} 

38 

501 

-284 

Hoa6. 

2 

36 

Evergdtoy 

nrojiCMeM m Sneprer I 

25 

526 

-246 

OKT. 

24 

37 

Philopatoros 

IlTOjieMeH IV Omionarop 

17 

543 

-221 

OKT. 

18 

38 

Epiphdnoys 

IlTOjieMefi V 3nH<]>aH 

24 

567 

-204 

OKT. 

13 

39 

Philometoros 

IlTOjieMeO VI 4>HjioMeTop 

35 

602 

-180 


7 

40 

Everg6toy deyteroy 

nTOJiCMefi Vni Sneprer n 

29 

631 

-145 

ceni. 

29 

41 

Soteros 

ITTOjiCMefl IX Cotep n 

36 

667 

-116 

ceHT. 

21 

42 

Dionysoy niay 

IlTOJieMeO xn Anner 

29 

696 

- 80 

CCHT. 

12 

43 

Kleopdtras 

Kneonarpa Vn 

22 

718 

- 51 

CCHT. 

5 


llapH 

PHMJMh 






44 

Augustus 

AarycT 

43 

761 

- 29 

aar. 

31 

45 

Tiberius 

TH6epHlt 

22 

783 

14 

asr. 

20 

46 

Gaius 

KaAHryaa 

4 

787 

36 

aBF. 

14 

47 

Claudius 

lOiaBAHli 

14 

801 

40 

aer. 

13 

48 

Nero 

HepoH 

14 

815 

54 

asr. 

10 

49 

Vespasianus 

BecnacHaH 

10 

825 

68 

aer. 

6 

50 

Titus 

Tmt 

3 

828 

78 

aar. 

4 

51 

Domitianus 

AOMHUMaH 

15 

843 

81 

aer. 

3 

52 

Nerva 

Hepaa 

1 

844 

96 

MK).nb 

30 

53 

Trajanus 

Tpaan 

19 

863 

97 

MIOJIb 

30 

54 

Hadrianus 

AapHan 

21 

884 

116 

MK).nb 

25 

55 

Antoninus 

Ahtohhh IIhB 

23 

907 

137 

MK)Ab 

20 


PaccMOTpHM ABa npHMepa BHMMcaeHMH. 

1. HaiiTH roA no ape Hafonacapa, cooTBercTByioiAHH naxoMy roAy 
npaBJieHHH Aapa Ha6onajiacapa (kh.V, ra.l4, c.l61). K roAaM ot apw 
Ha6oHaccapa ao nanajia npaBAenna Ha6onajiacapa, npHBeAennoM b CTo;i64e 5 
B npeAHAymen crpoKC, npH6aBHM 5; noayaaeM 127, b hojihom corjiacnn c 

TCKCTOM. 

2. OnpeAejiHTb Aaxy aaTMenna Jlynhi, Ha6;iiOAaBnieroca, cor;iacHO IlTOJieMeio 
(kh.IV, r;i.6, c.119), bo BxopoH roA npaanenna MapAOKCMnaAa (MapAyK-anjia- 
haahh II) c 15-ro na 16-e hhcjio Mecaiui ^’aMenox aa 31/2 paBHOAencxBeHHhix 
aaca ao nojiynoHH. IlpH onpeA&nenHH Aax no rojinancKOMy KaJienAapio 
Heo6xoAHMO noMHHXb, Hxo roAH, HOMepa xoxopbix AeAHxcfl na 4, BHCoxocnbie, 
ocxajibHbie — npocxbie. Corjiacno xa6aHi;e, nanaao 1-ro roAa npaBjicnna 
MapAOKCMnaAa npnxoAHXca na -720, 4)eBp. 20, noAAenb b AjieKcaHApnH. Foa 
BHCOKOCHbiH H, 3HaHHx, HaaajiOM 2-ro TOAa npaBACHHA 6yAex -719, ^CBp. 19, 





460 


npunoxeHun 


nojiflCHb. Ot HanaJia lOjiHaHCKOro rofla flo nanajia enineTCKOro npomuio, raKHM 
o6pa30M, 49^*12*'. Mecsiu 4)aMeHOT — ceAbMOH b eraneTCKOM Kajienaape, xpoMC 
Toro Hy*HO ynecTb, hto b abohmux AaTHpoBKax hohhhx Ha6;iiOAeHHH nepBoe 
HHCJio o6o3HaHaeT HOMep ahs b eninexcKOM Mecsiue npH OTCHexe aHCii ox 
nojiyflHH. noaxoMy ox nanajia eninexcKoro roaa flO yKa3aHHoro MOMCHxa 
cepCflHHbi jiyHHoro 3axMeHHa nponino SO'* x 6 + 14^* + 8;30*' = 194‘*8;30*', a ox 
Hanajia xexymero KViHaHCKoro roaa 49*^12^+ 194^*8 ;30*' = 243‘*20;30*', hxo 
cooxBCxcxByex 1 ceHxa6pa*. TaxHM o6pa30M, aaxa HaGjiloaeHHsi no lOjiHancKOMy 
Kajienaapio: -719, cenx. 1. 

AjibxepnaxHBHbiH (6ojiee npocxoii h na^iexcHbiH) cnoco6 onpeAOJieHHsi aaxbi 
no lOJinancKOMy KaJieuAapio npcflnojiaraex naxo^yienne lOjinancKOH flaxbi JD no 
H3BecxHOH flaxe ox apu Ha6oHaccapa^ c nocjieflyiomHM nepexoaOM k lOjiHancKOMy 
KajiCHflapio. 

KpoMC eranexcKoro Ksuienaapa, Baxcnyio pojib b «AjibMarecxe» nrpaex xaKxe 
pafl flpyxHx KaJieH;iapHbix chcxcm. HepeflKO b hcm npnBoaaxca ABOHHbie hjih 
aaxce xpoHHbie AaxnpoBKH nadniOAeHHH. Kax npaBuno, nxojieMOH cnanajia 
npMBOflMX flaxy, 3a4)HKCHpoBaHHyio b hcxomhhkc, h ahuib aaxcM aKBHBaJienxnyio 
evi flaxy no emnexcKOMy Kajienflapio. Kpaxxo paccMOxpnM KajieHflapn, 
ynoMnnacMHe b «AflbMarecxe». 

Pafl Ha6jiiOfleHHil flaxnpyexca c HcnoAbaoBanHCM aflCMenxoB a4)HHCKoro 
rpaxcflaHCKoro flynHO-coAHeanoro KaAenflapa. B A(])HHax rofl Ha>iHHaAca c nepBbiM 
HOBOAyuneM nocAe Aexnero coAHuecxoauHa h CBa3biBaAca c HMeneM aoaxho- 
cxHoro AHua apxonxa-anOHHMa, npHCxynaBiuero k HCnoAHCHHio cbohx o6a3aH- 
Hocxen B HaaaAe rofla^®. HaaaAO Mccaua coBnaflaAO c HeoMCHHeii — nepBoft 
BHflHMOCXbK) cepna Jlynu nocAC saxofla CoAHua. Cooxboxcttbchho cyxxn 
HaaHHaAHCb xaKxce c aaxoflOM CoAHua. Hxo6bi yflepxcaxb naiaAO rofla b6ah3h 
A eXHCrO COAHUeCXOflHHfl, BCXaBASACa flOnOAHHXCAbHblH XpHHaflUaXblH MCCflU. 
rioaxoMy rofl Mor coflepxcaxb 12 hah 13 AyHHux MecaueB. OflHaxo nnKaxoro 
npaBHAa, peryAHpyiomero axH BcxaBxn — HHxepxaAauHH, hc cymecxBOBaAO. 
A(]}HHaHe HcnoAb30BaAH CACflyiomHe HaaBanna MecaueB: reKaxoM6HOH, mc- 
xaxHXHHOH, 6oaflpoMHOH, nnaHencHOH, MCMaxxepHOH, nocHfleoH, raMOAHon, 
aHxecxepHOH, aAH4)e6oAHOH, MyxHHHOH, xaprcAHOH, ckhpo^wphoh; Hexoxopbie 
H3 axHX HaaBauHH npHBOflHX nxoAeMeH*\ 

Okoao 30 HaOAiOfleHHH flaxnpyexca c noMOmbio xax naabiBacMbix uhkaob 
K aAHnna. JlyHHo-coAHeaHbiH KaACHflapHbiH i;hka npeflnoAaraex onpefleAennoe 
cooxHOuieHHe Me*fly hhcaom coahcmhux roflOB h cooxBexcxByiomHM hhcaom 
A yHHbix MecapeB. KpoMC xoro oh xpeOyex, mxoOh BCxaBXH flonoAHHxcAbHbix 
MecapcB H aepeflOBaHHC noAHux h nycxbix (cooxboxctbchho no 30^* h 29^*) 
MecapeB npoHSBOflHAHCb cxporo no onpeflCAeHHbiM npaBHAaM. FIocAeflHee 
xpeOoBaHHC, OflHaxo, ne aBAaexca oOaaaxeAbKbiM. B MeconoxaMHH, HanpHMCp, 
npoflOAJKHxeAbHOCXb Mccaua na npoxaxcCHHH 19-AexHero uHXAa onpeflCAHAacb 
HC xeopexHHecKH, a HenocpeflCXBCHHO HaOAiofleHHCM; axo anaHCHHe aaxcM 

Ecjim M 3BecTHO wMCjio AHefi, npouiefluiMx ot uaqajia lOjitiaHCKoro rofla ao MMxepecyiomeM wac 
AATbi, TO cooTBCTCToyioiUMe MBCai; M MMcno jienco yCTanoBHTfa npyi noMomn Ta6jiMAbi aah caexa 
AiiCM B lOJinaHCKOM rOAy. iipheoahmom bo mhotmx usAaoiiax no mctopmm KOAenAapa. Cm., nanpuMep, 
\/OtUMUMUn, 1985, c.3I7]. 

CooTBCTCTByiomMe Ta6AMUhi mo>kho uanTii b pa6oTe ISchram, 1908, S. 182-189]. 

CnncoK a(}>MHCKMX apxonxoB cm. [BuKepMOn, 1975, c.204-205; Samuel, 1972, p.195-237]. 
" noApoenee o6 a(})MHCKOM KaAewAape cm. [BuKepMan, 1975, c.29-33; Samuel, 1972, p.57-64]. 
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(J)HKCHpoBanocb B flHCBHHKax Ha6jaoaeHHA [Ban-dep-Bapdeh, 1991, c.l60; 
HAMA, p.622]. C noMombro KajieiiaapHHX uhkjiob rpenecKHe acxpoHOMbi 
cxpeMHjiHCb ycxanoBHXb npocxyro cxemy jvia HCpCAOBaHHa AynHux MCcapcB, 
SKBHBajieHXHyK) eninexcKOMy KajieHaapio, Mxo6bi aaaaxb AHHCHKyio mxajiy 

BPCMCHH. 

Ll,HKAbi KajiHnna npoAOAXcarox xpaAHiutio, Haaaxyro Mcxohom, oxxpbiBmHM 
(BcpoaxHO, He 6e3 homoiph BaBanoHcxoft acxpoHOMHH) h BBeaniHM b 
ynoxpe6AeHHe b AcpuHax 19-AexHHH AyHHo-cojiHeaHHH uhkx, b ochobc xoxoporo 
6buio cooxHomcHHe: 19^ = 235® = 6940** (oxcMaa = 36514'' + 1 / 76 *^). 06mee 
hhcao BCxaBOK B 3XOM pHKjie paBHajiocb 7 (xax xax 235® = 19 x 12® + 7®), 
HHCAO ncunnax MCcaueB 125, a nycxbix 110 (xax axo 125 x 30''+110x29''=6940''), 
H 3a Haaajio nepBoro pHKjia (xax yxBepxAaiox rpeaecxHe hcxohhhxh) Obuia 
npHHaxa aaxa coAHpecxoaHHa -431, HiOHb 27 (Ha6AK5aaBmeroca b A(J)HHax npa 
apxoHxe AnceBae MexoHOM h Ebxxcmohom); b a(j)HHCxoM xajieHsape 3 xoh pare 
cooxBexcxBOBajio 13 cxHpcxJjopHOHa. flaxa 13 cxHpocJwpHona cBHaexcAbCXByex o 
xoM, axo Haaajio pHXjia He coBnaflajio c naaajioM Aynnoro Mecaua. Oxcroaa 
B03HHxaex npodxeMa onpeaeAenHa naaaAbHOH xoaxH b uHXAe Mexona, noApoOno 
o6cy}XAaBmaaca b AHxepaxype. Ona pemaexca, ecAH npeAnoAOXHXb, axo Aaxy 
coAHitecxoaHHa Mexon na&AiOAaA na caMOM ACAe ne b cbabh c 19-AexHHM 
pHXAOM, a A^ia (tJHxcauHH onpeACAenHOH xoaxH coAHeanoro roAa npn nocxpoenHH 
CBoe^ napanerMbi [HAMA, p.622]. Ho axoMy Bonpocy cm. xax*e [Samuel, 
1972, p.44-45; Hbiomou, 1985, c.102-104]. 

B CBoeM xaAeHAape Mexon HcnoAbsosaA acj^HHcaae naaBanHa MecapeB. 
HHaero nenaBecxHO 0 npHnaxoM hm nopaAxe HHxepxaAapHH h npaBHAe 
aepeAOBaHHa hoahux h nycxbix Mecaues na npoxaxeHHH uHXAa. 

Ho MHeHHK) Jlx.TyMepa [PA, p.l2, n.l8; p.211, n.62], b «AAbMarecxe» 
(xH.IV, XA.l!) xpH AyHHbix 3axMeHHa AaxHpyioxca b xaAenAape Mexona. 
rioApoOnee 0 xaAeHAape Mexona h ero AcaxeAbHocxH xax acxpoHOMa cm. 
[Toomer, 1974(1); Bowen, Goldstein, 1988]. 

KaAHHn npH co3AaHHH CBoero ixnxAa hcxoaha h3 npHHaxoro Mcxohom 
cooxHomeHHa MexAy hhcaom coAneamax foaob h ancAOM Aynnux Mecapea 
(19^ = 235®) H 6oAee xoanoH BeAnaHHbi coAHeanoro roAa (1^ = 36514*^) • ^xo6bi 
AHXA BXAioaaA ACAoe ancAo AHeii, oh yaexBepHA BeAHanHbi b cooxHomenHH 
Mexona: 4 X 19^ = 76^ = 940® = 27759'' = 4 x 6940'' - 1''. OpoAOAXHxeAb- 
Hocxb AHXAa cocxaBHAa, xaxHM o6pa30M, 76 acx. Mb 940 Mecapea, axoAaniHx 
B nero, 28 6hah HHxepxaAauHOHHbiMH, no 7 na xa*Abie 19 Aex. 3a naaaAO 
«roAa 1» nepBoro ahxab 6wAa npnnaxa Aaxa -329, HKiHb 28, oxMeaaamaa 
HOBOAyHHC (1 CXHpO(i}OpHOHa, COfABCHO a4)HHCXOMy XBACHAapKl) , HenocpcACx- 
BCHHo CAeAyxjmee nocAe coAHuecxoanHa b yxaaannoM roAy. 3xa Aaxa 
onpcACAaexca na ochobc Aax naOAiOAeHHH, npnBOAHMbix a «AAbMarecxe». 
CoxAacHO nocACAHeik oachxc, naaaAO nepaoro pHXAa KaAHnna hmcao b 
KJAHancxoM xaACHAape Aaxy -329, niOHb 29; cm. [Goldstein, Bowen, 1989, 
p.281,292, n.46]. B <tAAbMarecxe» naOAiOAeHHa AaxHpyroxca I, II h III ahxaamh 
KaAHnna, naaHHaaniHMHca cooxBexcxBCHHo b -329, -253 h -177 roAax. Ka}KAb[H 
roA B pHXAe HMCA CBOH ocoObiH HOMcp OX 1 AO 76. HaaBAOM Mccapa caHxaAacb, 
no-BHAHMOMy, neoMCHHa, xax y Mexona (axox Bonpoc ocxaexca cnopnbiM), a 
anoxoH cyxox — aaxoA CoAHija. KaAHnn b cbocm xaACHAape HcnoAbaoBaA 
a(])HHCXHe naaBanna MecaneB. Toano xax *e nocxynaAH SAAHHHCXHaecxHe 
acxpoHOMH, nanpHMcp, TnMoxapHC, OAnaxo Fnnnapx cocahhha pHXAbi KaAHnna 
c ernnexcxHM xaACHAapcM, Hhxaiii KaAHnna oh HcnoAbaoaaA xoAbxo ana caexa 
roAOB. CoaexaHHC toaob KaAHnna, ({)HxcHpoBaHHbix oxnocHxeAbno coAnpecxo- 
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siHHH, H enineTCKHx toaob, CMeu^aioiaHxcfl OTHOCHxenbHo xapaxTepHCTHHecKHX 
TOHCK roaa, Mor;io npHBOflHXb k omH6KaM b onpeaeneHHH noMcpa roaa. Taxoro 
poaa omH6Ka na cainoM ae;ie BCxpeHaexcfl b «AjibMarecxe)> (kh.IV, r;i.ll) [PA, 
p.l3, 215, n.72; p,244, n.l3; lUniuieecKuu, 1988, c.l50] (cm. xaxace 
KOMMCHX. 77 KH.IV) 

BoccMb Ha6.xK)AeHHH aaxHpyroxcfl no xajieH^iapio B,HOHHCHa. Cor.xacHO 
peKOHCxpyxpHH A.Bexa, nepBbi:^ roa apu B-Hobhchh HanHHaaca b aenb .xexHcro 
ccwiHpecxoaHHa, io.xHaHCKaa aaxa -284, HiOHb 26. B Kajicnaape Hcno.xb30Bajiacb 
Bocxoanaa chcxcmb. Toabi c HOMepaMH 4n, 4n + 1 h 4n + 2 coAcpacajiH no 
365^ a roAbi 4n + 3 — no 366**. CpcAnaa npoAO.a*HxeAbHocxb roAa paBHajiacb, 
xaxHM o6pa30M, 3651/4 '*. Foa noApasACJiaJica na 12 MCcaucB, HMCBmHX Ha3BaHHa 
3HaKOB 30AHaKa. M3 3XHX MCcaucB nepBbie 11 6biAH no 30'* xa^KAbiH, a 
nOCACAHHH (BAH3HeAbl) 35** HAH 36** 

Tpn nAanexHbix Ha6AiOAeHHa (kh.IX, rA.7) Aaxnpyroxca b KaACHAape 
XaAAecB, cooxBcxcxByromeM CeACBKHACKOMy KaACHAapro, HcnoAb3yeMOMy Ba- 
BHAOHCKHMH aCXpOHOMaMH. 3X0X KaACHAApb OCHOBbIBaACa Ha IQ-ACXHCM 
AyHHO-COAHCHHOM pHKAe C CCMblO BCXaBxaMH AOnOAHHXCAbHHX MCCaueB, 

npoH3BOAHBmHMHca B 1-H, 4-fi, 7 -h, 9-h, 12-fi, 15-h h 18-fi roAH uHKAa. 
HaaaAbHaa anoxa, npHMeHflBmaaca BaBHAOHCXHMH acxpoHOMaMH, cooxbcxcxbo- 
BaAa 1 HHcaHa roAa, b Koxopbiii nanaAOCb npaBAenne CeAeBxa I, hxo 
paBHOCHAbHo B lOAHaHCKOM KaACHAapc Asxc “310, anpcAb 3. Ho B <tAAbMarecxe» 
npHMCHaexca He BaBHAOHCxH^, a cnpHiicKHil Bapnanx ceAeBxHACKoro xaAenAapa, 
HaaHHaBmerocfl b Mecflue xHmpH (-311, 0Kxa6pb 1). Bmccxo BaBHAOHCxHX 
rixoACMe^ HcnoAb3yex MaKCAOHCXHC HassaHHa MecapeB, chhcok xoxopiax cm. 
[EuKepMUH, 1975, C.16]. HaaaAO Mccaaa onpeACAaAOCb npaMbiM Ha6AiOAeHHeM 
HeoMCHHH, a HaaaAo cyxoK — aaxoAOM CoAHua*^. 

Oaho Ha6AiOAeHHe (kh.VII, rA.3) Aaxnpyexca b bh(|}hhckom KAACHAape — 

pa3HOBHAHOCXH tOAHaHCKOIX) KAACHAapa, B KOXOPOM HAHaAO TOAa COOXBCXCXBOBAAO 

Ahk) poxACHHa HMnepaxopa ABiycxa, 23 cenxaBpa, h HCnoAbaoBaAacb Mecxnaa 
CHCxcMa Ha3BaHHH MCcaneB*^. 


^ Cor;iacHO [Waerden, 1984 ( 1 )] na^iano Mecai^a b uHiuie KajiMnna coenaaajio co cpeaHHM hjih 
MCTMHH biM HOBOjiyHMeM, coraacHO [Goldstein, Bowen, 1989 ] — c aneM, npeaiuecxByiomMM HeoMenHu. 
Bonpoc o 6 anoxe cyioK Taxace TpaxxyeTCH no-paanoMy. Tax, Ban-Aep-Bapaen, ocHOauBaaCb na 
onMcaHMM rcMHHa [Manitius, 1898 , 8 . 120 - 123 ], nojiaraer, uto b pHxjiax KajiHnna peab habt ne 
o Ha 6 aiOAaeMbix acipoHOMimecxiix cyrxax (ot saxona ao saxoAa), a o cpeAHMx cyrxax, paanbix 
1/30 aacTM cpcAHero CMHOAMaecxoro Mecai(a. noAcOnwe eAHUMpu b 3 to xce BpeMa npuMenajiMCb 
B MeconoiaMcxoit acTpoHOMMH, a noSAnee b q)eAHeBexoBoit iwAMiicxoii acrpoHOMHH [Waerden, 
1984 ( 1 )]. 3 Ta Toaxa speniia ocnapMsaeTCa O.Heiire 6 ay 3 pOM h Axc.TyMepoM. [HAMA, p. 617 ; PA, 
p. 12 - 13 ]. 

noApo 6 Hee o xaaeHAape AMOHMCMa cm. [HAMA, p. 1066 - 1067 ; Waerden, 1984 ( 2 )], a laxace 
xoMMCHT. 50 XH.IX H xoMMCHT. 84 XH.X. A.B.IIInHAeBCXHM npcAAOXceHa Apyraa pexoHCrpyxpHa 
xaaeHAapa AnoHMCMa. Oh cHMiaeT, uto npoAoaxcMiejibHOCTb Mecapea b 3 tom xaaeHAape 6 biAa ne 
nocToaHHoft, a cooTBCTCTBOBaaa npMHaxbiM b Tax HasbiBaeMoii napanenae KaaMnna [Waerden, 
1984 ( 1 ), 118 ], qto b hcm McnoabaoBaaacb aaxoAuaa anoxa cyTox, a b eraneTCXMx ABOttabix aaiax — 
noAyHOHHaa anoxa. OcnoBUBaacb Ha amx npeAnoAOxcenMax, oh hpmxoamt x BUBOAy, hto 
MHT epxaAapMM AHeft B aiOM xaneHAape npoM 3 BOAHAMCb ne xaxtAwe 4 roAa, xax aro caeAyei ms 
pexoHCipyxpMM A.Eexa, a HepasHOMepHO [Ulniuieeacuu, 1988 , c. 145 - 1461 . HocAeAHMtt buboa 
npeACTABAaeTca cosepuienHO HesepoaTHUM h caMa pexoHcrpyxpHa ouimOohho^. 

noApo 6 Hee cm. [BuKepMan, 1975 , c. 66 ; HAMA, p. 165 , 1064 ^ 1066 ; PA, p.l 3 ; Samuel, 1972 , 
p. 139 - 145 , 245 - 246 ], cm. Taxxce xommcht. 58-59 xh.IX. 

Cm. [BuKepMUH, 1975 , c. 45 ; Samuel, 1972 , p. 174 - 175 ]. 
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KOMMEHTAPMH 

r . E . KypmuK , M . M . PoxancKasi , r . U.MameueecKasi 

CoflepxcaHHe «AjibMarecTa» oiy^HT npeflineroM HCTopMKo-Hay»iHoro wccjiCflOBaHHA na 
npoTflacCHHH y*e OKoao flByx croneTHH. 3a 3to bpcmb y»ieHHMH pasHoro npo(})H;i9 
(^HJioaoraMH, HCTopwRaMH nayKH, acrpoHOMaMH) noJiy«ieHO mhoto BaxcHWx peayabTaxoB, 
aarparHBaiomHx 6yKBajibHO Kaxcflyio crpoxy b 3tom npoH3BeaeHHH. B KOMMeHTapwax mh 
CTpcMH^HCb orpasHTb Hx B HaH6o;iee no;iHOM Bnae, ya&ass oco6oe BHWMaHHe 
COBpCMCHHblM HCCneflOBaHHSM. KoMMCHTapHH HOCflT B OCHOBHOM HCTOpHKO-aCTpO- 

HOMMqccKHM xapaxTcp. 

no CBOCMy coflepxcaHHK) hx moxcho K;iaccH4)Hi;HpoBaTb caeayiomHM o6pa30M: 

1) acxpoHOMHMecKHe TeopHH, KOHuenuHH H Meroflbi, pasBHTbie IlTaaeMeeM, hx 
npcflbicTopHfl H flajibHCHuiaa cyAi>6a; 

2) acrpoHOMHMecKHe napaMexpia ABHxceHHii cbctha, MeroAM hx onpeACACHHa, oucHKa 

HX T04H0CTH; 

3) CAOACHbie reoMCTpHaecKHe nocrpocHHA, AOKasaxeAbCTBa h MexoAW BMHHCAeHHft; 

4) npoBepaa BbiMHCACHHii IIxaneMea, ouih6kh BUHHCAeHHH; 

5) cxpyxxypa acxpoHOMHaecKHx h MaxeisiaxHHecKHx xa6AHu h mcxoaw hx HcnoAbao- 
BaHHa; 

6) npHMepu BbiMHCAeHHH BaxcHeHuiHx acxppHOMHMecKHX BCAHHHH H napaMBxpoB 
corAacHO McxoAHKe rixoacMea; 

7) acxpoHOMHaecKHC Ha6AiOAeHHa, aHanns hx tomhocxh h aocxobcphocxh; 

8) aCXpOHOMHMCCKHe HHCXpyMCHXbl, MeXOAHKa Ha6AIOAeHHH; 

9) HcnoAb3yeMaa acxpoHOMHuecKaa xepMHHanonia. 

B pyxonHCH nepcBOAa «AAbMarecxa», xpanameHca b apxHBe HncxHxyxa mcxophm 
ccxccxB03HaHHa h xexHHKH PAH, coAcpacHxca necKOAbKO xpaxxHx npHMeaaHHH, 
npHHaAACAcamHx aBxopy nepcBOAa M.H.BeceAOBCKOMy. Mm bkaiohhah hx b axo M3AaHHe, 
CHa6AHB cooxBCxcxByiomHMH noMexKaMH. BoAce noAPo6Hbie npHMeaaHMa H.H.BeccAOB- 
CKoro K xexcxy «AAbMarecxa» hc o6HapyxceHiii. 

ripH pa6oxe haa KOMMeHxapnaMH mm onHpaAHCb taabhmm oBpaaoM Ha HCCACAOBaHHa 
O.HcHre6aypa [HAMA] h O.HeAepceHa [SA], HaH6oAee aBxopnxexHMc cpcAM hcxophkob 
acxpoHOMHH. npHHaxaa b HacxoameM H3AaHHH CHCxeMa o6o3Ha<ieHHH acxpoHOMHaecKHx 
BCAHMHH cooxBcxcxByex HAMA. Hacxb KOMMeHxapneB aaHMCXBOBaHa m 3 HBAanna nepcBOAa 
«AAbMarecxa» flxc.TyMepa co ccmakoh [PA], B KOMMeHxapnax npMBOAaxca xaxxe 
peayAbxaxM MHoroHHCACHHMx HCCAeAOBaHHH Apyrax hcxophkob acxpoHOMHH, nocBaipeH- 
HMx paaAHHHMM acHCKxaM acxpoHOMHH nxoAeMea, 5H6AHorpa(i)Ha oxpaxaex cobpcmchhmh 
ypoBCHb noAo6HMx HCCACAOBaHHH. HyMcpaana pncyHKOB b KOMMCHxapnax oxAHnaexca 
ox HyMcpauHH pncyHKOB b xcKcre nepcBOAa. HanpnMep, pHC.6-E OBHaaaex, axo peab 
HACX O pHCyHKC E B KOMMCHXapHHX K KHHPe VI. HpH CCMAKAX HA KOMMCHXApHH 
yKABMBaexca HOMcp KHHrn h HOMcp KOMMCHxapna. Ecah yKaaaH xoabko HOMCp 
KOMMCHxapHa, xo axo oanaaaex, hxo oh othochtcb k toh ace KHHre. HpH ccmakc ha 
XCKCX «AAbMarecxa» o6miiho yKaaMBaexca HOMep KHHrn (pHMCKaa ancjjpa), HOMcp taabm 
B KHHre (apa6cKaa 4H(J)pa), cxpannua nacxoaiaero HBAanna, hah, ccah peab haex o 
rpeaecKOM xcKcre, — HOMcp xoMa, cxpannua h cxpoKa b H3AaHHH H.reiidepra. 
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KHHFA nEPBAH 

1. Bo BBeacHHH, KOTopoe nTcuieMCH npeanocBLnaer KHwre I «AjibMarecTa», waaara- 
KJTCfl (J)Hjioco(jK;KHe H MCToacworHMecKHe npHnuHnid, aexamwe b ochobo ero acrpo- 
HOMHMecKoii CHCTCMH. nToaeMCH onpeaejiaer mccto MaTCMaTHHecKOH acrpoHOMHH b 
CH creMC HayK. B cbohx (J)Hjioco(j[)CKHx paccy*aeHHax h nocrpocHMax oh onapaerca Ha 
4)wioco<})hio ApHCToTcaa. Caeaya ch, IlToaeMeH npHBoaHT h «KjiaccH4)HKa4Hjo Hayx^, 
B OCHOBC KOTopoii — 4)iinoco<})Ha, noflpaaaejiaeMaa na TeopcTHaecKyio h npaKTHnecKyjo. 
TeopeTHMCCKaa 4)Hjioco4)Ha b cbokj oaepeab noflpaaaeaaexca na Tcoaorajo, (J)H3HKy h 
MaTCMaTHKy. Hmchho MaTeinaTHKa, coraacno IlTOAeMeio, «AaeT npoanoe h naaexHoe 
3HaHHe». riosTOMy npaMCHCHHe MaTCMaTHqecKHx McroaoB (apH(J)MeTH»iecKoro h reo- 
MCTpHnecKoro) cocraBaacT HaaexHyKj onopy ocTaabHbix aByx paaaeaoB TeopeTHnecKOH 
(j3Haocxxi)HH. 3 to 43>tnoco(l)CKoe BBeaCHHe nQnpo6Ho paccMorpeno O.BoaacM [Boll, 1894, 
S.68 H ca. ] H O.rieaepceHOM [SA, p.26-32]. 

2. rtocBamCHHe «CHpy» (Xwpo?) Bcrpeqaerca b necKOabKHX coHHHCHHax FlToaeMea 
(c.431). Zlo CHx nop, oanaxo, ne yaaaocb ycranoBHTb, o kom kohkPCtho naer peab. 
Chp — HMa, aocTaTOHHo pacnpoCTpanCHHoe b EranTC anoxH nosanero aaaHHHSMa h 
Phmckoh HMnepHH [Toomer, 1975, p.l87; Boll, 1894, p.67]. 

3. 3to He Bnoane acnoe mocto fljK.TyMcp nepcBoaHT HHane: «flaxe ecan 
npaxTHHecKaa (J)Haoco(t)Ha, npexcae hom ona craHOBHTca npaxTHaecKOH, oxashiBaeTca 
TeopexHHecKOH* (Even if practical philosophy, before it is practical, turns out to be 
theoretical), rio mhchhio flx.TyMepa, IlToaeMeft aaecb xoner cKaaaxb, axo nanaay 
npaxxHHecKoft aeaxeabHocxH aoa*Hbi npeaniecxBOBaxb KaxHe-xo xeopexHaecKHe npea- 
cxaBaeHHa, aaxe ecan ohh Hocax HHxyHXHBHUH xapaxxep [PA, p.35, n.6]. 

4. Apucmomejib . Mexa(t)H3HKa, VI, 1, 1026a 18-33. 

5. «3(J)HpHbift» (aiSep^il?). flonaxHe 34>Hpa xax oxaeabHoro <oaeMeHxa» BBCa 
ApHcxoxeab. flo nero (J)Haoco<})bi oxoamecxBaaaH 34 >hp xo c BosayxoM OmneaDKa), xo 
c orneM (AnaKcarop). Apncxoxeab BnaHX b hcm yHHBepcaabHMii <oaeMeHX» BHcinero, 
«HaaayHHoro» MHpa, xoHaaftniHH h oaHopoaHbiH, x.e. cocxoauiHii h3 MeabaaHiuHx 
oaHopoaHux hbcxhu (OyxBaabHO «noao6o'iacxHiiili») h b cnay axoro oOaaaaioinHli 
npHHi;HnHaabHO hhumh cbohcxbbmh, aeM aexbipe aaeMenxa «noaayHHoro» MHpa; seMaa, 
Boaa, B03ayx h orOHb. CoraacHo ApHCxoxeaio, 34 >hp — oco6biH bhb MaxepHHt BeanuH, 
He B03HHKaioinHii H He HcaeaaioujiHH, b oxanane ox nexupex aaeMenxoB «noaayHHoro» 
MHpa, noaBepxeHHHX B03HHKH0BeHHio H ni6eaH, nocKoabxy ohh Moryx nepexoanxb apyr 
B apyra, a xaxxe npexepneaaxb HSMeneHna b cboom aanxeHHH. 3(l)Hp xe — Kaxeropna 
Henpexoa»maa. ^aoxHiya 3<J)Hpa aanoanaiox Bce BucmHe, «HaaayHHbie» c(})epbi. K 
acJjHpHbiM xeaaM Apncxoxeab oxhochx h Bce neOecHue CBexnaa xax «BeHHbie h 
H exaeHHbie». HMenno 3 xh KaaecxBa a^inpa onpeaeaaiox h xpyroBue aanxenna CBexHa — 
BeMHbie H HeH3MeHHbie [ Apucmomejib . O neOe, I, 2-4; II, 7]. 

6. HaxaoHHbiM xpyrOM (Xo^o? KoicXng), x.e. xpyroM, naicaoHHbiM k neOecHOMy 
SKBaxopy, rixoaeMeft HaauBaex axaHnxHKy. 

7. 3aecb rixoaeMeii xpaxxo (J)opMyanpyex ocHOBHbie noaoxenna CBoeii reonenxpHHe- 
CKoii CHCxeMH; 3eMaa (HHamnii Mnp) c4>epH>iHa h pacnoaoxena b nenxpe BceaennoH. 
He6o (bhcuihh Mnp) xaxxe ccJjepHHHo n oxpyxaex 3eMaio, Koxopyio b cpaBnennH co 
c(})epoft HenoaBHXHUX 3Be3a moxho npnHaxb aa xoMxy. flanxenne neOecHOH c^epH 
KpyroBoe h paBHOMepnoe. flaaee noapoOno paccMaxpnBaexca xaxaoe h3 3xhx noaoxennii. 

y Apncxoxeaa oxcyxcxayex xeopna npocxpancxsa b coapeMennoM noHHManHH caoaa. 
Ee aaMenaex nonaxae «Mecxa» — rpaHHUbi o6beMaK)u(eil xeao MaxepnaabHoft cpeaw. 
npoxaxeHHocxb a npocxpancxBe xpaxxyexca xax nenpepbiBHaa nocaeaoaaxeabHOCXb 
«Mecx» — oSbeMOB, nocaeaoaaxeabHo aanuMaeMbix xeaoM b nponecce aanxenna. JIio6oe 
aBHxeHHe ecxb HSMeHenne «Mecxa». Koraa IIxoaeMeil roaopnx o aanxeann, HaMenajomeM 
Mccxo (B nepeaoae flx.TyMepa — «ox Mecxa k Mecxy»), oh, no aceii aepoaxHOCXH, 
HMeex B BHay apHCxoxeaeacKyjo Konnennino aanxenna xax nocaeaoaaxeabHOCXH 
aaHHMaeMHx xeaoM «Mecx». flaa SeMan — nenoaBHXHoro nenxpa Bceaennoft — xaxoe 
«H3MeHeHHe», coraacno IlxoaeMeio, hobosmoxho. 

8. CoraacHO Teony AaexcaHaPHHCKOMy, xaKoro poaa npeacraBaenna BHCKasbiBaaHCb 
nocaeaoaaxeaaMH (j3Haoco4)HH SnHxypa [ Rome , 1936, p.338]; cm. b axoft caasH xaxxe 
[ OpaiMeHmu , Kcenocban, 41a], a xaxxe [PA, p.38, n.22]. 
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9. 3aecb nTOJicMcft, no-BHjiHMOMy, hmcct b Baay TOHKy apcHHA, 3a^^HI^aBmyKx:9 
KceHO<})aHOM h3 Koaoc^Ha <ok. 570-475 ao h.3,) h SnwKypoM (342-271 ao h.3.), 
KOTopyJO noaxe TeoH AaeKcaHapHHCKHH npHnncidBaji repamiwry [0paeMeHmbi, 
KceHO(J)aH, 32, 33, 38, 41; Rome, 1936, p.340; PA, p.39, n.23]. 

10. nToaeMCH ynoMHHaer aaecb o xopomo HaBCCTHOM b acrpoHOMHH flBaeHHw: CoaHpe 
H Jlyna Kaxyrca 6oabme B6aH3H ropHaoHTa. OObscHeHne IlToaeMefl, npwBeaeHHoe b 
«AjibMarecTe», HCBCpHO. B aCHcraMTejibHOCTH yBeawHeHMa paamepoB cBeruji He 
npoHCxoaHT; aro BBaeHHe HMeer mhcto ncHxcwiorH«iecKyio ocHOBy. B 6oaee noaaHeM 
CBoeM Tpyae, «OnTHKe» (III, 60), oh npHBoaHT npaBwibHoe o6bacHeHHe [Lejeune, 1956, 
p.ll6; PA, p.39, n.24]. 

11. nToaeMeii paccMarpHBaer xpyr xax MHoroyroabHHX c 6ecKOHeiiHbiM hhcjiom 
BepmHH, a c(j)epy — xax aHajiorHHHbrii MHororpaHHHx c 6ecKOHe»iHbiM hhcjiom rpaneft. 
YnoMHHaeMbie Bume noaoxenwa o tom, hto luion^aab xpyra 6oabme oaomaflH aioOoro 
MHoroyroabHHxa Toro xe nepwMerpa, h anajiorHHHoe yxBepxaeHHe aas mapa h 
MHororpaHHMxa aoxaaaHbi SenoaopoM (II b. ao h.3.) b ero cohhhohhh «06 h3o- 
nepHMeTpHnecKHx (J)Hrypax» [Mcmopua MamejuamuKu, 1970, c.139]. TpaxTax Senoaopa 
H3BecTeH B HaaoxcHHH Teona AnexcaHapHiicKoro h Ilanna AaeKcaHapniiCKoro. Cm. no 
aaHHOMy Bonpocy {Heath, 1921, II, p.207-2I3; Rome, 1936, p.355-379; Toomer, 1972]. 

12. ByxBajibHo «cocToamHH h 3 qacTHu, noaoOnbix apyr apyry». Cm. xoMMenr. 5. 

13. PoBopa 0 «3eMae, Baaroft b ueaoM», IlToiaeMeH hmoot b BHay, hto bhcotoh 
rop H BoaBbimeHHocTeH, ray6HHOH BnaaHH h T.a. moxho npeneOpewb b cpaBHOHHH c ee 
paaHycoM. 

14. OcHOBHOH aoBoa riToaeMea npn aoxaaaTeabCTBe c(l)epHHH0CTH Som^h — 
HeoaHOBpeMeHHOCTb BOCxoaoB h aaxoaos oaHHx h rex xe cBerna aaa Ha6aioaaTeae]K b 
TOHKax c paaHhiMH reorpa(J)H»!ecKHMH aoaroraMH. To xe caMoe xacaeTca Ha6aioaeHHa 
MOMeHTOB ayHHfaix aaTMeHHH. O coaueHUbix aaTMennax penb He naCT, Tax xax hx 
Tpyanee Ha6aKJaaTb BcaeaCTBne uaaHHHa napaaaaxca. FlToaeMeH noneMy-To ne 
ynoMHHaex aaecb o6 ochobhom h HanOoaee HaraaanoM aoBOae ApHcroreaa b noabay 
c(J)epH»iHOCTH 3eMaH — bo BpeMa ayuHoro aaTMeuna TeHb 3eMaH na noBepxHOCTH JlyHH 
HMeer 4>opMy xpyroBoro cerMenra [Apucmomejib. O He6e, II, 14, 297b 24-31 ]. 

15. OneBnaHO cpean «HexoTopbix», ynoMHHaeMbix FlToaeMeeM, HMeerca b Bnay 
AnaxcHMaHap- CoraacHO AnaxcHManapy. ScMaa HMeer (jxjpMy uHannapa, Bhicora xoroporo 
paBHa oaHOH rpern ero nonepewHHxa. 3tot irnaHHap nenoaBHXHo bhcht b npocrpaHCTBe, 
HH Ha HTo He onnpaacb, rax xax naxoanrca na oannaxoBOM paccroaHHH or Bcex ronex 
«nepH4)epHH» [PoxaHCKuu, 1979, c.l39; 0paeMeHmbi, AnaxcHManap, 11, 25; Tannery, 
1893, p.95-96]. 

16. O «npBMOH» H «HaKaoHHOH» attepax cm. xoMMenr. 15 x xh.II. 

17. PaBHoacHCTBeHHHft xpyr — neOecHbiH axaarop. Cm. xoMMenr. 29. 

18. Kpyr «‘iepe3 cepe^Hny 30aHaKa» (6 6ia pcorav rdiv CcpStov) — eipe oaHo, 
npHHeM Macro HcnoabayeMoe b «AabMarecTe», HaaBanne aaa axannrHXH. flaaee peMb 
Haer o anaxax aoanaxa, xoropwe nroaeMen naabiBaer npocro «12-h (MacTb)» 
( SojSsKaTtjpopiov), BMeCTo oOiaenpnHHToro rpenecxoro C9>5iov, 6yxBaabHo <i(XHBOTHoe, 
H3o6paxeHHe (XHBOTHoro)», xeaaa raxHM oOpaaoM, no-snaHMOMy, noanepxHyrb 
paaaHMHe Mexay axannrHxoH xax xpyroM na neOecHOH c(})epe h aoanaxoM xax noaocoft 
coaBeaaHH [PA, p.20—21 ]. 

19. Fhomoh — BeprHxaabHUH mecr, ycraHOBaeHHbiH na ropnaoHraabHOH noBepxHocrn 
H npeaHaanaMeHHHH aaa onpeaeaenna Bucorbi h aanMyra Coanira. Ha6ajoaeHHa c 
noMombJO raoMOHa ocHOBaHH na naMepeHHH b paanoe BpeMa ana BeanMHHbi h 
H anpaBaeHHa ero renn, orOpacHBaeMoii na mxaay y ero ocHOBaHna. Tenb raoMOHa 
aBHxerca no naocxocrn ero ocHOBanna h onHCbraaer xpMBbie, npeacraBaajomHe co6oh 
xoHHMecxne ceneMHa — anHHH nepeceneHna aroii naocxocrn h HaxaoHHoro xpyrOBOro 
xoHyca (aaannc, b MacrnoM caynae xpyr, ranepOoaa h napa6oaa). BepmnHa aroro 
xoHyca ecTb BepmnHa raoMona, a ocHoaaHHe — xpyr BnaHMoro cyroMHoro aanxenna 
CoaHpa Ha HeOecHoii c(J)epe. 

20. B aOKaaareabCTBe roro, mto 3eMaa aoaxna Haxoanrbca b neHrpe Bceaennoft, 
ITroaeMeH ncxoanr h 3 oOparnoro, noxaauBaa, «no aio6oe ee noaoxenne BHe aroro 
neHrpa npornBopeMHT Ha6aK)aeHHSM. 



npiuioxemui 


n-rojicMeH paccMaTpHBacT HecKo;ii>Ko BOSMOXHOcreH. 1) SeMjia pacnojiaraerca ne b 
liCHTpe BcejieHHOH, a CMeipcHa OTHOCMreabHO ocm ceaep—lor, ocraBaacb npn 3 tom b 
luiocKOCTH He6ecHoro aKBaropa. B stom cjiy«iae na scmhom aKBarope achb h noHb ne 
6yAyT paBHH no npoAo;ixMTe;ibHOCTM, a na flpynix mHporax paBHOACHCTBHa ;aH6o cobccm 
H e 6yAyT Ha6;iiOflaTbca, ;ih6o hc 6yflyT npHxoAHTbca na cepeaHHH HHTepBaaoB Mexay 
cojiHciecTOBHHBMH, HO 310 npoTHBopeHHT flaHHUM Ha6jiiOfleHHH. 2) SeMjiB pacnoJiaraercB 
Ha ocH ccBcp—lor, ho hc b acHTpe BceaeHHoii, a 6jiHxe x oflHOMy h 3 nojirocoB. 
3) SeMJia pacnanaraerca bhc aearpa BceaeHHOii m bhc och ceaep—lor, na npoHSBcuibHOM 
paccToaHHH OT no;iK)COB. 06a oth npenncuioxeHHa raxxe npoTHBopeaaT AaHHbiM 
Ha6;iiOAeHHH. 

HaKOHCBt, nocneAHHH aoboh riTOJieMea; ;iyHHbie aaTMCHns. Ohh hmciot mccto, xorwa 
SeMjiH, Jlyna h Co;iHae naxo^arca Ha oflHoii npaMoii, coe^HHaiomeH AHaMerpajibHO 
npoTHBoncuioxHwe tohkh aioiMOTHKH. Ho ccjim SeMJia cMemena OTHocHT&abHO acHTpa 
BcejicHHOH, aaTMCHHa 6yAyT Hinerb Mecro, xon^a aro nooieAnee ycaiOBHe napyrnaerca, 
HTO npOTHBOpeHHT Ha6;iI0AeHH9M. 

21. C(J)epa HenoABHXHHx aBea^ — nocne^Haa, BHemnss no OTHomeHHio x 
oxpyxaKJmHM HenoABH*Hyio Sentnio c^epat* Jlynn, Ccuinaa h narn aianer, na xoropoft 
corjiacHo MonejiH nT0.aeMea pacno;iarajiMCb aBeaflH. FlTOJicMeH ynoTpe6jiaeT aaecb 
BbipaxcHHC «Tax HaabiBaeMbie», nocxo.nbKy c(]}epa nenoABHXHbix asea^, homhmo 
cyroMHoro, coBepmaer eme npeueccHOHHoe flBMxeHMe napajui&abHO axjinnTHxe. 

22. 06 apMHAaapHofl c(J)epe cm. xh.V, r.a.1 m cooTBercTByiomHe xoMMenrapHn. 

23. BcneACTBHe McUiocth paanyca 3eM.n[M no cpaBnenHio c paanycoM c^iepw 
HenoABHXHMx aBcaa cyroMHUH napajuiaxc aBeawu, T.e. yroa, non xotopmm c op6HTbi 
HenonBHXHbix aBean BuncH panuyc ScMnH, npaxTHMecxH paBCH Hynio. A aro osHaHaer, 
MTO Ha6nioneHHa HenonBHxnux aaean, BbinonHCHHiae c noBepxHocra SeMjiH, nanyT tot 
xe peayjibTaT, xax earn 6bi ohh npoBonJuiMCb na ee reoMCTpHnecxoro uenTpa. 0 cyTOH- 
HOM napannaxce b bbhom BHne nToneMeii b «AnbMarecTe» ne ynoMHHacT. Onnaxo 
noH9THe nyHHoro napannaxca Hrpaer y Hero BecbMa cymecTBennyK) ponb npn 
onpeneneHHH paccroaHHH no JlyHia h ConHua, a Taxxe b TeopHH conHeHHux aaTMeHHH. 

24. CnoBOM «CTpeMneHHe» H.H.BecenoBcxHft nepeBonnT rpenecxHii topmhh 
xpdaveucm;, (or rnarona «CTpeMHTbC9, THHyTbCH»). B apHcroTeneBCxoft (J)H3Hxe aror 
TepMHH He npHMenanca, xora caMO noHaxMe «CTpeMJieHMa» — onna h3 ochob nHwaMHXH 
ApHCTOTcna. Oh mHpoxo onepHpyer mm m b «MeTa^H3Hxe», m b TpaxTaTe «0 He6e». 
Hon «CTpeMneHHeM» noHHManacb Hexaa «cnoco6HOCTb», TCHneHiiHa x coBepmeHHio 
neHCTBHft. B cooTBercTBHH c xapaxTepoM ee npoaBaenna ApHCTorejib onepHpyer nnyMa 
noHaTHaMH. «CTpeMneHHe» Moxer 6biTb npHcyme caMOMy reny; aro — «ecTecTBeHHoe 
CTpeMneHHe» (poOTi). Ho oho Moxer 6biTb m BHemneH npHHHHOH, ronxaiomeH rejio, 
no6yxnaiomeH ero x HexoropoMy neHCTBHio. 3to — HacHjibCTBeHHoe «CTpeMJieHMe» 
(Svvapu;). «EcTecTBeHHoe CTpeMneHHe» npoaBnaerca, nanpHMep, b CBo6onHOM naneHHH 
rejia — ero nBHxeHHH x nenTpy SeMnn, «HacH;ibCTBeHHoe crpeMneHne* — npn nsHxeHHH 
rejia no ropnaoHrajibHOH njiocxocTH h;im non yrnoM x ropnaOHry. Cyna no CMHCJiy 
rexcra H-roneMea, ero repMHH xpooveoai? cooTBerCTByer apHCTorejieBCxoMy po^i (cm. 
raxxe [PA, p.43, n.38]). TepMHH xpoovewm; ynoTpe&aaerca b «A7ibMarecTe» h b npyrnx 
aHaaeHHax (cm. xh.V, rn.5, xommcht. 20; xh.VI, ra.ll, xommcht. 124). 

25. B cooTBercTBHH c noHarneM «CTpeMneHMa» ApHCrorenb paannaaer naa Bnna 
nBHxeHHa: «ecTeCTBeHHoe» h «HacHjibCTBeHHoe». Hctohhmx «ecTecTBeHHoro nanxenna^ — 
«ecTecTBeHHoe crpeMneHHe* xax HeoTbCMJieMoe cbohctbo caMoro rejia. «HaCHjibCTBeHHoe 
nBHxeHHe» nponcxonHT 6naronapa BMemarejibCTBy Hexoeii BHemHeii npHUHHbi nsHxe- 
HHa — «HaCHjibCTBeHHoro crpeMJienHa^, CBaaaHHoro o6fai<iHO c BejiHHHHOH MycxyjibHoft 
«CHnbi», npHjioxeHHOH x reny, xoropaa m nonnepxHBaer nanxenHe. Ecjih xe reno 
OTpHBaerca or HcronHHxa nonxenna, «HacHuibCTBeHHoe CTpeMJieHHe» nepenaerca eMy 
nocaenoBarejibHO aepea npoMexyroMHyio cpeny- «EcTecTBeHHoe nBHxeHHe» nponcxonHT 
6e3 Bcaxoro BMemarejibCTBa HaBne. B He6ecax, w see bcmho, HenaMenHo, cOBepmenno 
H HeorpaHHueHHO, HeorpaHHuenHO h coBepmeHHO m «ecTecTBeHHoe nBHxeHHe», paanoMep- 
Hoe H xpyroBoe. B aeMHHx ycaOBHax, me Bce npexonaipe h HMeer Haaano h xonen, 
«ecTecTBeHHoe nBHxeHHe» nonxHO 6biTb npsMonHHeHHbiM. B «ecTecTBeHHOM» nsHxeHHH 
rejio crpeMHTCa x CBoeMy «ecTeCTBeHHOMy» Mecry. flna raxejiHX reji aro neHTp SeMnn, 
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ana jiencHX — caMaa jicncaa cnixtia — orOHb, T.e. oxpyxaiomafl 3eM;iio orHCHHaa 
c^epa [Apucmomejib. O He6e, II, 13-14; III, 2; IV, 3]. 

26. B CBOCM AOKaaaTeabCTBC OTcyrcTBHS nocrynaTejibHoro ABHXCHHfl y Scmjih 
nToaeMCH HcxoAHT M3 paccMorpcHHofi Bbime KOHi;enuHH «ecTecTBeHHoro flBHxeHHa» h 
^ecrecTBCHHoro Mccra^. OcHOBa ero AOxasaTejibCTBa — HanpaBacHHC «ecTecTBeHHoro 
flBHxeHHa» — naflCHMa .aio6oro Taacejioro Tcaa. Oho hpohcxoaht no HanpaBacHHio k 
pcHTpy 3eM.aH, o6pa3yiomeMy npsMoft ynwi c xacaTeabHofi naocxocrbio, npoBoacHHOH b 
TOHKe naflCHHa. A rax xax Ka*aoe Tfljxejioe tcjio hjih »iacTHi;a moxct HMCTb mabKO 
OAHO «ecTecTBeHHoe ABHxeHHe», h oho nanpaaneno k uearpy Mnpa, T.e. k peHrpy 
3eMAH, ecAH npHaepaiHBaTbca reoACHTpHnecKofl nmoreabi, caeaoBaTCJibHo 3eMAa b u.eaoM 
He Moacer HMerb «CTpeMAeHH9» k KaKOMy-AH6o ABHa^ennio b cropoHy. Kacaacb noHSTHa 
«Bepxa» H «HH3a», IlTOAeMeH cneAyer rijiaTOHy h ApHcroreAio. CoraacHo HaaTOHy, Bce 
TaxcAbie Teaa (aeMAa, BOAa h re cy6cTaH4MH, b kotophx sth aaeMeHTbi npeo6AaAaiOT) 
ycrpeMAaiOTca no CBoeii npnpoAe k ueHTpy xocMoca. IToaroMy ero CAeAyer cuHraTb 
«HH30M» B C06CTBeHH0M CMHCAO CAOBA. HanpOTMB, AeTKHe TCAa (OrOHb, B03AyX H TO, 
MTO H3 HMx coctoht) CTpeMBTca ABHraTbca M3 ueHTpa xocMoca k ero nepM^pMM. IloaroMy 
«BepxoM» CAeAyer CMMTaTb nepM(J)epMio xocMoca [Poxuhckuu, 1979, c.25^261 ]. 

IlTOAeMeH npMBOAMT eipe oamh aprymeHT b noAbay HenoABM*HOCTM 3eMAM, 
ocHOBaHHbiH Ha (f)H3HtiecKHx coo6paa;eHHax, cBaaaHHUx c npeAcraBAenneM o AasAeHHH, 
KOTopoe 3eMAa McnbiTHBaer co cropoHbi naAaioiAHx nee toa. 3to AaBAenne b aio6oh 
TOMKe noBepxHocTM 3eMAH paBHO M npoTMBonoAO*HO no HanpaBAennio AaBAennio b 
npoTHBonoAOXHoii Tonxe. Bce aro ne Aaer 3eMAe BoaMoacHocTM ABMrarbca. B atom 
paccyxAeHMM IlTOAeMeH, xax mw bhahm, otxoaht ot apMCroreAeBCxoii xonuenuMH 
«ecTecTBeHHoro MecTa» m «ecTecTBeHHoro ABH}KeHHa», a raxace npeAcraBAenna o6 ai^npe 
xax MarepHH, aanoAHaiomeii Bce npocrpaHCTBO «HaAAyHHoro MHpa». BeAb 34)Hp Moacer 
coBepmaTb roAbxo BpamareAbHoe ABHaceHne h ne oxasuBaer HMxaxoro AaBAenna na 
Apynie tcaa, b tom mhcao h Ha 3eMAK). CorAacHO CnMOAnxMio, FlTOAeMeii 6oAee 
noApo6HO H3AaraeT ary Toaxy apenna b hc AomcAineM ao nac rpaxTare o Becax [SA, 
p.44, n.7]. 

27. rio-BHAHMOMy, IlTOAeMeft MMcer b BMAy yneHMxa FlAaroHa — PepaxAMAa 
rioHTHHcxoro (388-315 ao H.a.), npeAnoAOXHBmero, mto 3eMAa MMeer BpameHne Boxpyr 
CBoeft OCH, a raxjxe aBTopa nepBOft reAHOueHTpHnecxoil rMnoreaiii Apncrapxa CaMOCcxoro 
(ox. 310-230 AO H.a.). 

28. rioA AByMa bmaamm nepBHx ABHxeHHfi TlTOAeMeH MMeer b BMAy CAeAywmMe: 
1) cyTOHHoe ABMxeHMe neOecHoft c(i>epiii c Bocroxa Ha aanaA. o6ycAOBAeHHoe ABnaceHMeM 
3eMAH napaAABAbHO neOecHOMy axBaropy; 2) ABHxeHMe CoAHi^a, Jlyma m naaner baoab 
axAMnTHXM c aanaAa na boctox c pabahwiiimh cxopocraMM. 

29. PaBHOACHCTBeHHbift xpyr (lotmepivo? kokXo?), 6yxBaAbHo «Kpyr pasHoro AHa» — 
HeOecHHH axBATop. HaaBAHMe aro ooi>acHaeTca reM, mto xorAa (IloAHue npn CBoeM 
ABMxeHMM no axAMnTMxe (naxAOHHOMy xpyry) oxaauBaeTca na neOecHOM axaarope, to 
MM eer mccto paBencTBO ahs m homm. 

30. «CepeAHHOH He6a» IlTOAeMeH HaauBaer neOecHbiH MepHAMan. flpyroe ero 
HaaBaHHe — noAyACHHbifl xpyr (peoTipPpivoi; kokXoi;) (cm. c.15). KyAbMMHauHio cbcth- 
Aa, T.e. ero npoxoamenne aepea MepHAMan, rpenecxHe acrpoHOMH naabiBaAM «npoxox- 
ACHMeM nepea cepcAnny He6a» (peooupdvriaii; mam neooupaveTv). 

31. BAyaaiaiomHMH CBCTMAaMM (j[X,avTixa aoxpa) b rpeaecxon acrpoHOMMM HaaHBaAM 
nAanerhi — cBernAa, nepeMeipaiomMeca no HeOecHOH c(})epe ornocMTeAbHo HenoABMXHhix 
3Be3A. 

32. Penb HACT o6 axAnnTMxe — HaxAOHHOM x neOecHOMy axBaropy 6oAbmoM xpyre 
HeOecHOH c(|)epbi, baoab xoroporo coBepmaerca BHAMMoe ABMaceHne CoAHpa. Boaae nee 
npoAerajoT raxace BHAMMue nyrn JlyHbi h HAaner. Cm. xOMMeHT. 18. 

33. 3to tohxm 3HMHero m AerHero coAHi^ecroaHMH. 

34. 3tot xpyr hocmt HaaBaHne xOAiopa coAHuecroaHMfi. 

35. rioA «npaMhiMH AMHHaMM B xpyre» (euGcTa) IlTOAeMeH noApaayMeBaer xopAU. 

36. B rA.lO H3AaraiOTCa ochobu aHTHHHOH TpHrOHOMerpMH, coBAanne xoropoH ApcBHHe 
npHnncHBAAM «0T4y rpenecxoM acTpoHOMHH» Pnnnapxy (ox. 180-125 ao H.a.). Oh bboa 
B paccMOTpeHHe TpHrOHOMeTpMHecxHfi xpyr m, no-BMAMMOMy, snepBHe BhWHCAHA raOAHpy 
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xopfl, CTaBUiyjo ochobhhm aacMCHTOM rpe<iecKOH iuiockoh TpHrOHOMerpHH [Braunmuhl, 
I, S.IO]. B Kpyre panwyca r ann xopflid, craniBaiomeH ayry peHTpaabHoro yraa a, 
cnpaBCaaHBO cooTHouieHwe 

Crd a = 2r sin (a/2). 

TaxHM o6pa30M, radawaa xopa paBHOcwibna Ta6aHi;e cwnycoB noaoBWHHoro yraa. 
C noMombjo 3Toii Ta6aHi;bi Fiinnapx ncwiy«Hui peuieHne npsMoyroabHHX TpeyroabHwKOB 
H npHMeHHji TpHroHOMerpHqecKHe MeTOau npn pa3pa6oTKe CBoeii TeopwH aBHxeHwfl 
Coanpa h JlyHW. 

B coBpeMeHHoii wcTopHKo-HayMHOH aHTcparype npHHSTbi o 6 o 3 Ha'ieHH 9 crd a, ecjiw 
paaHyc Kpyra paaen 1, h Crd a, ecan paanyc /? = 60. FlToaeMeii wcnoabaoBaa Bceraa 
3 Ha>ieHH 9 Crd a, ho b npHMeqaHHSx Mbi 6 yaeM HcnoabaoBaTb Taxxe HcpeaKO 6 oaee 
npHBbiqHyKj HaM cHCTCMy o6o3HaqeHHH. 

CoHHHeHHe rwnnapxa, b kotopom oh nsaaracT ochobu TpHrOHOMerpHH xopa, ao nac 
He aoHiao. O HCM ynoMHHaer, He npHBoafl, anpoqeM, ero HaaBaHna, TeoH 
AaeKcaHaPHMCKHH (IV b.), KOTopbiit cooOmaer, hto oho cocroaao h 3 aBenaauaxH khmc 
IBraunmuhl, I, S.IO; Rome, 1936, p.451 ]. 

HeaaiOTca nonwTKH peKOHcrpyHpoBarb Ta 6 aH 4 y xopa PHnnapxa. Oana h3 hhx 
npHHaaaeacHT flac.TyMepy, KOTopbiii noxaaaa, mto HexoTopbie coo6meHH9 FlToaeMea o 
MCToaax, KOTophie npHMenaa rnnnapx npn pacuere paanyca annuHicaa h axcueHTpHCHTera 
ayHHOii op 6 HThi (AabM. IV, 11), mo>kho noHSTb anuib b tom caynae, ecaH npeanoaoxHXb, 
MTo rnnnapx Hcnoabaoaaa Tadanuy xopa, noao 6 Hyio xaSaHuaM CHHycoB cpeaHeaeKOBWx 
HHaHHCKHX aCTpOHOMOB. SHaHeHMS XOpa B Heft 6 biaH BUHHCaeHbl C HHTepBaaOM B 
7>/2° 3HaqeHHft apryMenra (b HHanftcKHx Tadanuax cHHycoB cooTBercTBeHHo 334"), a 
paaHyc Kpyra CHHTaaca paanuM 3438'. Cm. [Toomer, 1973, p. 6 ], Boapaxenna npoxHB 
ero peKOHcrpyKUHH IWaerden, 1988(1), p.27: 1988(2), p.178-183], a Taxxe xoMMeHT. 66 
K KH.IV. 

37. B Ta6aHue npHBOaarca anaMenna xopa ot Vf ao 180" aepea xaxawe Vf. flaa 
Hx BbiHHcaeHHa FlToaeMeft aeaMT oxpyxHocTb na 360 paBHwx aacreft (poipa), naMepaa, 
TaxHM oOpaaoM, yraw b rpaaycax. AnaMeTp xpyra d aeaHTca na 120 aacreft (part, 
coKpameHHO p); h b sthx aacrax aupaxaiorca xopafai b Ta6aHue. Taxoft xpyr c paaHycoM 
B 60 qacreft (60P) aBaaerca eaHHHMHUM b uiecTHaecaTepHMHoft cHcreMe cHHCaeHHa, 
KOTopoft noabayerca HToaeMeft. Kaxaaa qacrb aeanxca na 60 aHHeftnux MHHyr, xaxaaa 
MHHyra — na 60 cexyna, xaxaaa cexyHaa — Ha 60 TepuHft h T.a. 3to aaer BoaMoxHoCTb 
npH BUHHCaeHHH noabaoBaxbca mecTHaecaTepHqHbiMH apoOaMH. 

B «AabMarecTe» IlToaeMeft ncnoabayer aecaTHqHO-mecTHaecaTMpMqHyjo CMcreMy 
aanHCH HHcea. LI,eabie aacTH HHcea oh Bceraa npnBoaHT b aecaTHHHoft aanncH, a apoOnue, 
xax npaBHao, b BHae uiecTHaecaTHpnqHoft apoOn. B nacroameM naaaHHH b Texcre 
nepeBoaa h b xoMMeHTapnax npH aanncn qncea Hcnoabayerca CHcreMa oOoanaqeHHft, 
npHHaTaa cpean hctophxob acrpoHOMnn; b neft u.eaaa qacTb qncaa oraeaaeTca or 
apo6Hoft TOHxoft c aanaroft, a xaxaiaft nocaeayiomHft paapaa mecTHaecaTHpMHHoft apo6H 
OT npeawaymero — aanaxoft. HanpHMep, aanHCb 365; 14,48 oananaeT ancao 


A aanHCb 0;59,8,17,13,12,31 — ancao 

59 ■ 8 17 13 . 12 . 31 

60 60 ^ 60 ^ 60 ^* 60 ^ 60 ^' 

riTOaeMeft xaxxe uinpoxo Hcncuibayer npocTbie apoOn. Moxho BbiaeanTb npH 3 tom 
H ecxoabxo ochobhhx npocTHx apo6eft (V3, i/i, 'A, Vs, V\2 m ap.), xoropbie oh Hcnoabsyer 
aaa BbipaxeHHa apo6eft 6oaee caoxHoro BHaa. HanpnMep, b ero aanncH 34 = V2 + V4, 
11/12=1/2+1/3+1/12, 5/6 = 1^ + 1/3 H T.a. Taxoro poaa «caoxHbie» npocrbie apo6H 
(J)HXCHpyioTca b Texcre nepeBoaa xax V2V3V12, cooTBercTBenHo. 
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38. PHcyHKH nTo.;ieMea npHBOAaTca b tom bhac, b KOTopoM ohh AaHH b HSflaHHH 
H.reH6epra, 6e3 MOAepHHsauHH. B TCKcre IlTOAeMea pHcyHKH hc npoHyMepoBaHH. 
HyMepapwa, KOTopoii noAbayCMca mh, BBOAeiia B,*.TyMepoM b [PA]: nepBoe hhcjio b 
Hcii o6o3Ha‘iaeT HOMcp khmiti, BTopoe — HOMcp pacynKa b KHHre. HoMcpa pwcyHKOB 
BHecema b KBaflpaxHHx CKo6Kax b tckct nepcBona tbm, tac 3to Heo6xoAHMO. 

39. ZIbc c^wpMyAHpoBaHHwe TeopeMbi noaBOAaioT BHpaawTb cTopoHH npaBHjibHHx 
naTH- H AecaTHyroAbHHKa, craraBaiomHx cooTBercTBCHHO Ayra b 72° h 36°, aepea paAHyc 
Kpyra, b KOTopHii ohh BnHcaHH. 3 th TeopcMbi b «Ha»iaAax» EBKjiHAa OTCyTCTByior. 
ITpH AOKasaTCJibCTBe IlTOAeMeH oirapaerca na npcAAOxcHna 9 h 10 khmiti XIII «Ha‘iaA». 
B nepBOM H3 HHx Ebkjiha hcxoaht h 3 npeAcraBACHHa o acjichkh OTpeaxa b KpaHHCM 
H cpcAHCM OTHomcHHH. HcKOTopaa TOMxa Aeanr orpeaoK npaMOH b KpaftHCM h cpcAHCM 
OTHomcHHH, ecjiH AAHHa Bcero orpeaxa oTHOCHTca k 6oAbmeH ero Hacra, xax ara 
6oAbmaa aacrb k MCHbineH. OycTb Ha pnc. 1.1 jiHHHa ZF paaAe^ena b TOHKe A b 
K paHHCM H CpCAHCM OTHOmCHHH. ToiAS npCAAOSKCHHC 9 CBOAHTCa K TOMy, HTO eCJIH 
cjio*HTb aahhh CTopoH ACcaTHyroAbHHKa h mecTHyroAbHHKa, BnncaHHbix b oahh h tot 
xe Kpyr (na pnc. 1.1 OTpeaKH ZA h AD, to Bca AHHHa ZF b tohkc A paaAC^iHTca b 

KpaHHCM H CpCAHCM OTHOmCHHH. TlpCAAOXCHHC 10 COCTOHT B TOM, HTO KBBAPaT CTOpOHbl 
npaBHjibHoro BnHcaHHoro b Kpyr naTHyroAbHHxa paBCH npoH3BCACHHio cropoH npaBwib- 
HHX BHHCaHHHX B Kpyr IHCCTHyrOAbHHKa H ACCaTHyrOAbHHKa, T.C. Ha PHC.1.1 

FZ ZA = AF^ [EeKJiud, XIII, 9, 10]. 

40. Ha reoMcrpHMCCKHx coo6paxcHHH acHO, hto Crd 90° = rVl, a Crd 120° = rVJ. 
OTCiOAa npH r = 60^ CACAyer Crd 90° = 84;51,10P, Crd 120° = 103:55,23'’. 

41. XopAW yrAOB 36, 60, 72, 90 h 120° IlTOAeMcfi naaMBaer «ochobhhmh». C hx 
noMOmbio OH onpcAeAaer xopAu AonoAHHTCABHbix yrAOB, noAbayacb ohcbhahum 
cooTHomcHHCM Crd^ « + Crd^ (180° - a) = d^, paBHOCHUibHMM coBpcMCHHOMy sin^a + 
+ cos^a = 1. Tax, no HaBCCTHOH xopAe 36° oh nc«iy«iaeT Crd 144° = 114;7,87'’. 

42. 3Ta ACMMa BnocACACTBHH noAyHHAa uaaBaHHC tcopcmm IlTOACMca. B acmmc 
yTBCpxAacTca, mto ccah b xpyr BOHCau npoHaBOAbHUH HCTupcxyroAbHHK ABCD 
(pHC. 1-A), TO HAomaAb npaMoyroAbHHKa, o6pa30BaHHoro cro AwaroHaAaMH AC h BD, 



Phc. 1-A Phc. I-B Phc. 1-C 


paBHa cyMMC nAOipaAeii npaMoyroAbHHKOB, o6pa30BaHHbix npoTHBonoAOXHbiMH croponaMH 
AaHHoro HCTupcxyroAbHHKa, t.c. AC ■ BD = AB • CD + AD • BC. 

43. B noAodnux TpcyroAbHHxax ABA h BFE hmcct mccto nponoppHa BF: FE = 
= BA : AA [EoKMid, VI, 4]. 

44. riTOACMCH yTBcpxAacT, mto ccah bo BOHcannoM b xpyr acrbipcxyroAbHHKC 
ABCD (pHC. 1-B) CTOpoHa AD ccTb ahamctp Kpyra, a xopAH AB H AC naBCCTHbi, to, 
KaK noKaaano, 6yAyT HaBCcrHU xopAH AonoAHHTCAbHbix Ayr BD h CD, a TorAa moxho 
O npCACAHTb H XOpAy BC. AcHCTBHTCAbHO, Ha OCHOBaHHH npCAHAymCH ACMMH 

AC BD - AB CD „ 

BC =--. ripH 3TOM BC ccTb xopAa paaHOCTH Ayr BD h CD. 

Ecah noAOXHTb AOC = la, AOB = Ifi, r = 1, to acHO, hto noAyacHO BupaxcHHC, 
paBHocHAbHoc 4)opMyAc sin (a-yS) = sina cosyS - cosa sin^. Otckjaa, hcxoah h 3 
anaHCHHii AByx naBCCTHbix xopA 72° h 60°, moxho HaiiTH, nanpHMcp, anaHCHHC xopAW 
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12°. nTo.neMeH OTMCMaer, mto raKHM o6pa30M, T.e. npn noMomH aHaMCHHii pasHocTeft 
aaAaHHHx ochobhhx xopA, moxho onpefleaMTb HeMajioe hhcjio aHaMCHHii Apyrax xopA. 

45. nToaeMCH npHBOAHT mctoa onpeAeaeHHS xopAU Ayrw, paBHOii noAOBHHe aaAaHHoii 
AyrH. Ecjih AC — AHawerp (pwc. 1-C), BC — AaHHas Ayra, CD — ee noAOBHHa, to, 
npoBCAS xopAW AB, AD, BD, DC m onycTMB na D nepncHAHKyaap DE, oh noKaaHBaer, 

HTO HCKOMafl xopAa ecrb DC^ = — A^ cooTHomcHHC AacT BoaMOXHOCTb no 


HaBCCTHbiM OCHOBHHM xopAaM onpeACJiHTb MHorae APyrne. 

46. floKaaaHo, hto ccah HaBecnibi xopAU AByx Ayr, to HaaecTHa h xopaa aym, 
paBHafl Hx cyMMc. CoorHomcHHe IlTaneMea paBHocHJibHo coapeMCHHoft 4>opMyAe Aaa 
CHHyca cyMMH Ayr hjim yraoa sin (a + /3) = sin a cos /8 + cos a sin j8. 

47. TaKHM o 6 paaoM, noayHHB aHaHCHHa ochobhux xopA (A^a Ayr b 36, 60, 72, 90 

H 120°), a TAKxe npaaiuia BbiHHCJieHHa xopAbi cyMMH h paanocTH Asyx Ayr h xopah 
noaOBMHHoro yraa hjih Aym, nToneMeii CMor no.ny«iHTb 6 oabmHHCTBO aHaneHHH CBoeft 
Ta 6 aHi;H. Oahako BHaHCneHMc xopAu aHaacHHe Koropoii Heo 6 xOAHMO AJia 

BHaMCJicHHa Ta 6 aH 4 H xopA aepea i/¥, Tpe 6 oBaAO AonoaHHTOAbHHx paccy*AeHHH. flejio 
B TOM, HTO HCKOMHii pcayabTAT Mor 6 HTb no.ny«ieH nyTCM ACJicHHa na TpH nacTH yrAa 
B 1^/2°. Oahako aaAaaa tphcckahm yr;ia, OTHOCamaaca k TpcM anaMCKHTHM aaAaaaM 
ApeBHocTH H npHBOAaniaa k pemcHHio Ky 6 HMecKoro ypaBHCHHa, npcAcraBAaAa co6oh 
H cnpeoAOAHMyio TpyAHOCTb H He mofaa 6 HTb pemena MeroAaMH cbiuihaoboh reoMerpHH 
(c noMoupiK) nHpKyaa h ahhchkh). llonHTKH ee pemenna npuae^H k paapaOoTKe ueAoro 
paAa npnOaH^KeHHHx mctoaob, kak aAre 6 paH<ieCKHx, tak h reoMerpHHeCKHx: MeroA 
«BCTaBKH» H AP. Cm., HanpHMep, [PudnuKoe, 1974, c.32-34]. 

K npH6AHxeHHOMy MeroAy npM6eraeT h IlTOAeMeH. VTaepamaa, hto c noMombW 
reoMerpHH HeB03M0*H0 tomho bumhcahtb auaHeHHe xopAw Ayrn b li/i°, oh npeanaraer 
HHOH nyrb. CnaMaAa nToaeMen npHOAHxeuHO BHHHCAaer aHaneHHe xopAW 1°. Oh 
H axoAHT ee Kax npoMexyroMHoe 3Ha«ieHHe Me^my yxe HaaecrHHMH aHanenHaMH xopA 
11/2° H ^ 4 °, T.e. Mexmy 1;34,15P h 0;47,8P. 3aTeM no noAyneHHOMy aHaaeHHK) xopAW 
1° c noMombio cooTHomeHHa A^a xopAH Ayrn noAOBHHHoro yraa oh haxoaht 

npHOAHxeHHoe aHaaeHHe xopAu 1/2°. 

48. «KoMno3H4Ha» hah onpncoeAHHeHHe OTHonieHHH» oaHanaer nepexOA ot otho- 
meHHH a/b k OTHomennio (a + b)/b [EeKAud, V, 14]. 


nTOAeMeii noAbayerca 3 thm nonaTMeM npn nepexoAC ot oTHomenna b nepa- 

ZE + EA ZAE + E^ 


^ ZAE 
■ EA ^ 


- K OTHomeHHio - 


EAA 

(CM. PHC. 1.6). 

49. «BbiAeAeHHe OTHomeHHH» - 
(a-b)/b [EoKJiud, V, 15]. 


- B HepaBCHCTBe - 


a/b npH a> b m OTHomennio 


riTOAeMeH noAbayerca «BbiAeAeHHeM OTHonieHHa» npn nepexoae ot OTHomenna 


B HepaaeHCTBe < ■ 


K OTHOmeHHIO 


B HepaBeHcrae 


50 . 3 Aecb riTOAeMeH oonpaerca na TeopeMy o CBOHcrae Ohccortphch TpeyroAbHHxa, 
KOTopaa paccexaer npoTHBOAexamyio aroMy yrAy cropony na orpeaxH, nponopAHonaAb- 
HHe npHAexaniHM k neMy croponaM [EeKJiud, VI, 3]. nTOAeMeii noAbayerca 3 thm 
CBO iicTBOM 6HcceKTpHCH yrAa npn paccMorpeHHH TpeyroAbHHxa ABF c Ohcccrtphcoh 
BE, lAC FE : EA = FB : BA (pnc. 1.6). 

51 . BHHHCAeHHe xopAH AyrH b 1 ° nroAeMeii npoaoAHT, ornpaBAaacb ot c^wp- 
MyAHpoaaHHofi h aokabahhoh hm reopeMH, cmuca KOTopoii coctoht b CAeAyiomeM. Ecah 
B Kpyre aaaTb abc nponaaOAbHHe Ayrn AB = 2a m AF = (pnc. 1 . 7 ), to cnpaaeAAHBO 
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AB 

;sr 


AB crd 2a 2a - . 

-HJiH 20 < ^ Gp <2a <jt), >iTO paBHocmibHO cooxHomcHHio 

AT cr ^ 



riycTb AB = 5^4°, AT = 1°. Toraa npHECflCHHoe Bume HepaBCHCTBo aaer < 

1° 4 

< = 2 ' OTKyaa aieaycT, hto crd 1° < 4^3 crd V 4 °. 

riycTb Tcnepb AB = 1°, AT = H/2°. CorjiacHO toh *e TCopcMe, 

> HJiH crd 1° > ^acrd U/i®. Oxciofla aieayer, hto aHaMCHHe xopan 1° saicjiiOHeHO b 

npeaejiax V 3 crd IVf < crd 1° < V3 crd ^ 4 °, hjih 'V 3 - 1;34,15'’ < crd 1° < 4^3-0;47,8*’. ripo- 
Bcaa BbiHHCJieHHa, nojiywHM, hto 1;2,50** < crd 1“ < 1;2,50*’, T.e. xopaa 1° = 1;2,50'’, a 
xopaa 1 / 2 °, BbiwHCJiCHHaa no npaanjiy naxo^enHa xopau noJiOBHHHoro yr;ia, paana 
0:31,25P 

52. B Ta6;iHue xopa riTOJiCMca xpn CTOJi6i;a. B jicbom coflep*aTca SHaneHna ayr ot 
V 2 ° no 180°, Hcpea xa^mbie Vf. B cneayiomeM CTO;i6ue npHBoa«Tca /vmHhi xopa a.aa 
cooTBCTCTByiomHx flyr, aHaneHna Koropbix aanbi b mecrnaecaTepHHHHx apo6ax npn 
yoiOBHH, HTO HHaMcrp Kpyra coj(ep*iiT Bcero 120 aacreft. HaKoneu, TpexHft cxo;i6eii 
aiyxHx aaa HHxepnoJiauHH Be.aHaHHbi xaxAoii nooieaoBaxejibHod xopaia ayni, MCHbrneil, 
acM l/^°. Oh coflepxHX SHaaeHHa xpHauaxwc gojieft pasHOCxed gaHH noaiegyiomHx xopa, 
x.e. noKasbiBaex cpeaHHft npnpocx aaHHH xopw Ha oany MHHyxy ayra b cooxaexcxBy- 
lomHx npeawax. SnaacHHa aaHH c xoaHOCXbio ao xaapx. ByayaH nepecanxaHH b 
aecaxHaHyio CHCxemy cancacHHa, xadaHun nosBOJiaiox BbiaHCaaxb xopflu ayr c xoaHocxbio 
ao naxoro aecaxHaaoro 3HaKa. 

Ta&nHua xopn nxo.aeMea 6buia nepecaHxaaa c noMombio xoMnbioxepa. IIporpaMMa 
6hina cocxaaaeHa xax, axo6bi Kax moxho 6.nHxe BOcnpoHsaecxH Mexoa BbiaHCJieHHa 
caMoro nxoJiCMea [Glowatski, Gottsche, 1976; PA, p.57-58, n.68]. Aaxopbi ee npmnaH 
K BHBoay, Hxo ann xoro, axo6H no.ayaHXb xoaHbift pesyjibxax ao xpexbero 
mecxHaecaxepHaHoro anaxa, IlxoaeMeii aoJixcH 6hui npoHSBoanxb BbiaHOieHHa ao naxoro 


B HacxoamcM HsaannH paa anaacHKH b xa6.aHue xopa nxo.aeMea HcnpaBacHH b 
cooxBcxcxBHH c HaaaHHCM fl*.TyMepa. HcnpaBaennio noaBepr.aHCb SHaacHHa Crd 9°, 
Crd 72°, Crd 881/2°, Crd 97°, Crd 108°, Crd 118i/^°, Crd 143° [PA, p.57-59, n.68]. 

53. B ra.l2 nxo.aeMeii onpeaeaaex yixwi najuiona axjiHnxHKH k axBaxopy. llycxb 
P, P' — no.aiocbi MHpa (pnc. 1-D), QXQ' — HeOecHsiH 
SKBaxop, R, R’ — no.aiocbi amiHnxHXH, KYK’^^ — 
aiuiHnxHKa, Y — xoaxa Becennero paBHoaencxBHa. Bo.abmoH 
xpyr HcOecHOH ccjicpu RPQR'P'Q’, npoxoaantHii aepea 
no.aiocbi He6ecHoro axBaxopa h amranxmcH, naaiaBaexca 
Ko.aiopoM co.aHi;ecxoaHHH, a .ae^ntHe na hcm xoaxH 
aiuiHnxHKH — cooxBcxcxBCHHO xoaxaMH aexHcro h SHMHero 
coaHpecxoaHHH. 

Onpeaejiaexca SHaacHHC ayrn RP, Koxopaa, oaeanano, 
paBHa ayraM KQ h K’Q’, HSMcpaiomHM e — yroa HamiOHa 
axjiHnxHKH K SKBaxopy. 

54. HHCxpyMCHx, c noMombio Koxoporo nxo.aeMeH 
npoH3BoaH;i H3MepeHHe yraa Hamiona aminnxHKH k axBa- 
xopy, H3BecxeH b cobpcmchhoh aHxepaxype noa naBBaHHCM 
MepnaHaHHoro xpyra h^h MepnaHaHHHOH apManjiu. B 
aomeamcM ao Hac rpeaecxoM xexcxe 4AjibMarecxa» hc npHBoaaxca H3o6pa*eHHa 
HHCxpyMCHxoB rixoacMCa. PeKOHCxpyKHHa MepnaHaHHoro xpyra, npeacxaBjiCHHaa Ha 
pHC. 1-E, npHHaaJiexHX C.B.lKHXOMHpcKOMy. OnncaHHe, nepxexH h oObacHCHHe aeiicxBHa 
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3Toro HHCTpyMCHTa cm. TaK*e [Britton, 1967, p.5; Dicks, 1954, p.78-79; HA I, 41; 
PA, p.61, Fig.C; Price, 1957, p.589]. OnpcAeaHB c noMOipbio HHcrpyMCHTa aeHHTHoe 
pacCTOaHHC CoAHpa b ahh AerHcro h SHMHero conHi^ecroaHHii, Acnco bh^hcahtb 3Ha>ieHHe 
e. Cm. TaK*e kommcht. 57. 

55. BTopoii HHcrpyMCHT, onHcaHHuS IlTaneMeeM, npeacTaBAHCT co6oh KBaapaHT. 
Phc. 1-F BHnojffleH C.B.Xhtomhpckhm. Pa6oHyio iuiockoctb HHcrpyMCHTa nTOaeMeii 
HasHBaer «npH3MOH». HaaKKa 5 cnoco6cTBOBan[a yBeantieHHio peaKocTH tchh. KBaapaHT 
ycraHaBjiHBaerca b iuiockocth MepHanaHa TaicHM o6pa30M, tiTo6H cropoHa co crepacHCM, 
OT6pacHBaioiaHM tchb, 6HJia o6paiaeHa k lory. Bo BpcMs npoxoxacHHa CoaHpa nepea 
MepHanaH Ha mKaae (i)HKCHpoBaaocb MHHHMaabHoe aeHHTHoe paccrosHHe. Apyrne 
H3o6pa*eHHa HHcrpyMCHTa h onHcaHHc ero aeftcraHa cm. b HcroHHHKax, yxaaaHHbix b 
KOMMCHT. 51. 

56. noayaCHHaa aHHHa — aHHHa nepeceacHHa iuiockocth McpHanaHa (nojiyaCHHoro 
Kpyra) c luiocKOcrbio ropH30HTa. 

57. Meroa IlToaeMea ocHOBaH na onpeaeacHHH acHHTHoro paccroaHHa Cojnma b 
M cpHaHaHC BO BpcMa acTHCro h 3HMHero coaHaecroaHHii. Ecan 3 th acHHTHHC paccroaHHa 
o6o3HaHHTb COOTBCTCTBCHHO Zj H z^, TO niHpoTa Mccra <p = (zj + z^/2, HaKaoH SKanoTHKH 
e = (z, - z^)/2. 

58. nToacMCH HcnoabaycT b «AabMarecTe» aHaacHHc e = 23;51,20°, noayHCHHoe, no 
era co6cTBeHHbiM caoBaM, c noMombio onncaHHiax Bbime HaMcpcHHii, npoH3BoaHBmHxca 
«B TCHCHHC MHorHx aCT BO BpcMa coaHi;eBopoTOB». CoraacHO nToacMCKj, H3MepeHHaa 
HM BcaHHHHa coaepxHTca MCxay yKaaaHHMMH b tckctc npeaeaaMH 473^3° < 2e < 
< 47^4°, OTKyaa e = 23;51,20°. Ero naMCpcHHa OTHOcarca npH6aH3HTeabHO k 140 r. h.3. 
OaHaKO HCTopna onpeaeacHHa BcaHHHHbi e bocxoaht k 6oaee panncMy bpcmchh, KaK 
o6 3T0M coo6iaaeT caM nroacMeft, ccbuiaacb na SpaTociJieHa h Fnnnapxa. 06 3tom xe 
coo6iaaeT CTpa6oH b cBoeft «reorpa4)HH* (II, 5, 7) [Cmpa6oH, 1964, c.l 15-116]. 
CoraacHo CTpa6oHy, hmchho OparoolieH pa3ae.JiHa acMHOft McpHanaH na mecrbaecaT 
HaCTCii H, COOTBCTCTBCHHO, KaXAblft KBaapaHT OT 3KBaTopa ao noaioca Ha 15 thkhk 
aacTcii, ran hto paccroaHHc or acMHoro 3KBaTopa ao rponHKa Pana coaepxHT hcthpc 
raKHC qacTH. B CHay 3KBHBaacHTH0CTH scMHoro mapa h Hc6ccHoli c4>cpbi, CHHraa 
3paT0C(t)CH, BcaHHHHa HaxaoHa 3KaHnTHKH 3KBHBaacHTHa ayroBOMy paccroaHHio or 
3KBaTopa ao rponHKa PaKa, t.c. cocraBaacr 1/15 nacrb Kpyra, nan 24°. 3to HaH6oacc 
paHHCC H3BCCTHOC rpCHCCKOC 3HaHCHHC BCaHHHHU e. CTpa6oH COo6maCT TaKXC, HTO 
3paToc$CH npcanpHHsa nonuTKy BbipaaHTb aro anancHHc b aHHciiHHx Mcpax. Hmchho 
CMy npHHaaacxHT, oncBHaHo, ncpBaa b hctophh rcorpaiJiHH nonarKa BHHHcacHHH 
BcaHHHHbi rpaayca acMHoro McpHanana h oKpyxHOCTH acMHoro mapa. BcaHHHHa 
OKpyxHocTH 3cMaH y Hcro paana 252 000 craann, a paccroHHHc or oKBaropa ao rponHKa 

PaKa (ao ropoaa Chchh — coapcMCHHoro Acyaaa) cocraa- 
aacT 1/15 wacTb oxpyxHOCTH, t.c. 252 000 :360 = 16 800 
craaHH. OanaKo yxc b anoxy 3paT0C(l)CHa h Fnnnapxa 
6iiao H3BCCTHO, WTO BcaHHHHa Haxaona axanoTHKH MCHbmc 
24°. Fnnnapx npn onpcaeacHHH e, BcpoarHO, Hcxoana h 3 
3HaHCHHa npoaoaxHTcabHOCTH HanOnabmcro ana aJiH Ch- 
CHbi, KOTopaa cocraBaacr l3Vz aaca. Ecan HcxoanTb h 3 
3T0H BcaHHHHu, TO MOXHo pcKOHCTpyHpoBaTb cacayKJmHH 
MCToa ero onpcaeacHHa BcaHHHHH e. 

IlycTb Ha pHC. 1-G EC — HcOecHHii axBarop, 
SCZPN — McpHaiiaH, SERN — ropnaoHT, Z — 3Chht, 
P — noaKx: MHpa, TR — cyroaHHii Kpyr CoaHpa bo apcMa 
acTHcro coaHi;ccTOaHHa, ccan CoaHac Bocxoanr b tohkc R. 
Toraa y = ED — noaoBHHa naObiTKa HanOoabmcro ana ann 
mHpoTH Chchh naa 12 paBHoacHCTBCHHHMH wacaMH, H3McpcHHaa b rpaaycax, r.c. 
(15°M - 180°)/2, rac M — npoaoaxHTcabHOCTb HaH6oabmcro ana. 3Ta BcanaHHa acnco 
onpcaeaacTca b npaMOyroabHOM oJicpHaccKOM rpcyroabHHKC EDR c npaMHM yraoM D, 
siny = tg^tge. Tax xax ana Chchh M = 131^^, y = 11;15° h <p = e, to 
sin 11; 15° = tg 2e, OTxyaa e = 23;49,50° — aHaacHHC, 6aH3Koc k nroacMCCBCKOMy. 
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rnnnapx, bo3mo*ho, nojiyHiui y, nanbsyflCb McroaoM aHaacMMH, T.e. npHnaThiM b 
aHTHMHOH acrpoHOMHH npHCMOM oproroHanbHoro npocKTHpoBaHHa He6ecHOH ojjephi h ee 
ocHOBHhix KpyroB na oany h3 KOopaHHaxHHx luiocKOcreH (b aaHHOM CJiyMae na luiocKOCTb 
ropH30HTa, B KOTopoii 6mji ycraHOBjiCH fhomoh ajikhw g b Chchc b acHb jiexHero 
cojiHuecTOBHHB). C noMoiKbio aHajiCMMU, onHcaHHOH BHTpyBHeM, KOTopbiH naabiBaer ee 
aBTopoM rnnnapxa, 3HaMeHHe e moxho nanymrrb h3 cooTHomenHa, SKBHBaaeHTHoro 
4x)pMy;ie \ge = s/g [Goldstein, 1983, p.9-10]. 

riTCWieMeii yTaep^aaer, mto h 3paTOc4>eH, h Fnnnapx npn BhiMHCJieHHH BejiHHHHhi 
e no;ib3oBan[HCb apo6bio 11/83, Koropyio nonarariH paBHoii 2e. B.rcwiflcreiiH npeaJiaraer 
BecbMa y6eaHTe;ibHyio ranoreay nosBjieHHa otoh B&aHUHHhi. 

Bhime Mbi y*e roBopiuiH, axo corjiacHo 3paT0C(J)eHy paccroaHHe or SKBaxopa ao 
TponHxa Paxa cocxaBaaer 16 800 craaHH. 3 to aaer aaa BejiHUHHhi e aHaaenHe, paBHoe 
24°. Ho 3paToc^eH, BepoaxHo, anaa, mto HCTHHHoe aHaaeaHe e Meabme 24°. SHaaeaHe 
*e 16 800 — npaOaaxeaaoe, xax xax, no yrBepxcaeaHio CxpaOoaa co ccmjikoh aa 
aaOaioaeaHe ero npeamecTBeaaHKOB, maporbi Mecr, pacnoaoxeaaux aa ogaoM Mepaanaae 
aa pacCToaaHH meaee 400 craaHft (okojio 1 / 2 ° inapoTw) npa aa6aioaeaHH (x.e. 
onpeaeaeaHH npoaoji*HTeJibaoCTH aaH6oabmero aaa hjih oTaomeaaa aanan raoMOaa k 
ero xeaH) ae paaaHaaiOTca. HoaroMy BeaaaHay 16 800 npaaoMepao yMeabinHTb go 
16 700. A TOiga cnpaBcaJiHBo cooraoiueaHe 

2e 2 x 16 700 167 

360 " 252 000 ^ 1260- 


Oxcioaa npHOaa^eBBoe aaaaeaHe BeaHaaBu c mo*bo naayaaxb c noMombio iienawx 
apo6el! MCxoflOM, cBaaaaBhiM c aaropaxMOM EBioiHaa, xopomo aaBecxauM b aaxHaaocxH. 
C noMoiKbK) uenaoii gpo6H moxbo noayaaxb npadgHxeaaoe aaaaeaHe aio6oro 
paaHoaajibHoro aHCaa BHga a/b, 6hicxpo cxogameeca k HCXHaaoft BeanaHae. 

IlpegcxaBHM aHOiHxeab h aaaMeaaxeab BupaaceaHa gaa b BHge 
1260 = 7 X 167 + 91, 

167 = 1 X 91 + 76, 

91 = 1 X 76 + 15, 

76 « 5 X 15. 

Tonga Bupaxceane mo*ho aanncaxb b BHge 


167 

1260 


11 

83- 


TaxHM oOpaaoM, ancao ^ noayaaexCH y*e npa xpexbOM npHOanxeana. 

Macao ^ moxho noayaaxb a gpyniM nyxeM, ecaa BocnoabaOBaxbca aepaBeacxBOM 

^ ^ ^ j ^ npa ^ KOxopHM onepapyex Ilann AaeKcaHgpHacKHH b cboom 

«MaxeMaxHaecKOM co6paHHH» [Pappus, I, p.689]. 
flpo6b j^Q ygoBaexBopaex aepaBeacxBy 


i-A 
8 “ 16 


1260 


2 _ 

15’ 


Koxopoe Moxao npegcxaBHXb b Bage { 
1 ^ 1 + 2n _ 

8 8 + 15n ^ 15 ' 


- < Jr npa n = 1,..., 6. 
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npunoxeutui 


nocjieaoBaTejibHocTb npH6;iH*eHHbix sHaveHiiH jsjisi apo6H npn cooTBcrcTBy- 

1 2 

lomHx 3Ha>ieHHax n aaiunoHCHa Mcxny g ® ^ ® hmcct bha 
8 23 38 53 ^ 68 ^ 83 ^ 98 ^ ^ 15- 

TaxHM o6pa30M, apo6b npeacraRnaer co6oft npH6;iH*eHHoe 3Ha>ieHHe apo6h 
167 
1260 ' 

B TCKCTC «AjibMarecTa». HaH6o;iee 


r npH n = 5. 


TaxoBhi ABC nuioreabi o npoHcxoxcACHHH apo6h ^ b 
B epoaTHo, no mhchhio rojmcreiiHa, wto ee aBTOpoM aBJiaerca Fnnnapx [Goldstein, 1983, 
p.6-8]. CymecTByiOT, oanaxo, h apyrae mnoreabi, xacaioinHeca npoHCxoxaeHHa 
yxaaaHHOii BejinaHHbi yrjia naiuiOHa amiHnTHKH k axBaTopy. Cm. b 3toh CBaan [Rawlins, 
1982; HbfomoH, 1985, c.106-109]. 

59. Kax H 3 BecTHO, BUcoTa noAKx:a nedecHoro axBaTopa naa ropH 30 HTOM b aannoM 
reorpa(J)HaecKOM nyaxTC paBna era reorpa(t)HHecKoft mHpore. 

60. Fa. 13 nocBamena HaaoxcenHio ochob anTiwHOH c(})epHiiecKOH TpHroHOMCTpHH. 
Onnpaacb na Tpyaw no c(t)epHKe ABToaHxa (IV b. ao H.3.), EBKJinaa (ok. 365-300 ao 
H.3.), Teoaocna (III b. ao H.3.), rnncHiuia (II b. ao h.3.) h b oco6eHHocTH Meneaaa 
(I-II bb.), nToaeMeii aoKaaaa «HecKoabKO KpaxKHx h oaenb noaesHwx acmm*, Koropwe 
n03B0aaaH pemarb umpoKHii xpyr saaaa ccjjepHHecKoii acrponoMHH ero bpcmchh. Flpn 
aoKasaTcabCTBC 3 thx acMM OH onHpaaca, raasHUM o6pa30M, na SHaMeHHTyro xeopeMy 
Meneaaa, oaHOro h 3 KpynHcftmHx yaenux anoxH 3ajiHHH3Ma, aBXopa xpyaOB no 
aCipOHOMHH, MaxCMaxHKC H MCxaHHKC. 

OcHOBHOii xpya Meneaaa «C4>epHKa» ao nac ne aomea. Oh coxpaHnaca xoabKO b 
apaSacoM nepcBoae acxpoHOMa h MaxeMaxHxa X-XI bb. M6h Mpaxa [Krause, 1936]. B 
acxpoHOMHwecKOft aHxepaxype cpeaHCBeKOBOii Esponbi ee o6bi>iHo naabiBaan «xeopeMOft 
0 xpaHCBepcaaax*, a Ha cpeaneBeKOBOM BocxoKe «npaBHaOM mecxH BeanaHH* nan 
«xeopeMOtt 0 noaHOM qexbipexcxopoHHHKe». 

Ha3BaHHe xeopeMH Meaeaaa — ^npasHao mecxH BeaHHHH* — o6i>acHHexcH 
caeayiomHM o6pa30M. CMHca xeopeMw coctohx b xom, hxo Mexay mecxbio oxpeaxa- 
MH — xopaaMH B Kpyre nan mecxbio ayraMH 6oabmHx xpyroB c4)ephi, o6pa3yiomHx 
noaHbiii naocKHii Ran c^epHnecKHil nexfaipexcxopoHHHKH, cyu^ecxByiox 
onpeaeaeHHbie cooxHomeHHa. TeopeMa Meneaaa 6biaa aoxaaaaa h aaa 
naocKOro, h aJtx c(t)epH>iecKoro caynaeB (cm. KOMMeHx. 61, 66). 

B 3XOH *e raaae aoKaauBaexca xaK*e yxBepxaeane o xom, hxo 
ecaH aaHH oxHomeHHa xopa aayx ayr, MeHbmnx 180°, h hx cyMMa 
HaH pa3Hocxb, xo moxho onpeaeanxb h caMH aym. 

61 . 3 aecb pe«ib naex o naocxoil xeopeMe Meaeaaa. IlxoaeMeii 
npHBoaHx ee aoxaaaxeabCXBO. 

B ocHOBe aoxaaaxeabCXBa — ^Hrypa, HaaiiiBaeMaa noaHbiM 
nexHpexcxopoHHHKOM. FlaocKHii noaHbiii nexbipexcxopoHHHK mo*ho 
noaywHXb h 3 npoH3BOabHoro nexHpexyroabHHKa, npoaoaacaa ao 
nepeceneHHa o6e napw ero npoxHBonoaoxHbix cxopoH (pHC. 1-H). B 
cOBpeMeHHhix oOoaHaneHHax naocKaa xeopeMa Meneaaa HMeex bha 



AD CE BF 
CD BE AF 




AD BC EF 
CA BE DF ■ 


MeHeaaii, IlxoaeMeii, a BnocaeacxBHH MaxeMaxHKH cpeaneBeKOBoro BocxoKa (Jiop- 
MyanpoBaaH h aOKaabiBaan axy xeopeMy c noMoipbio eBKanaOBoii xeopnn cocxaBHbix 
oxHomeHHii. B coBpeMeHHOii xepMHHoaoniH cocxaBHoe oxHomeane ecxb npoH 3 BeaeHHe 
AByx oxHOmeHHii. Mhi roBOpHM, nxo oxHomeHHe ^ ecxb npoH 3 BeaeHHe oxHomeHHii ^ h 
j. AHxHHHhie ace MaxeMaxHKH roBopnaH, nxo oxHOmeHHe ^ «cocxaBaeHo» h 3 oxHomeHHii 
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c e „ „ TA „ IA 

-j VI j. B TepMHHOJiorHH riTcwieMea OTHOineHHC cocraBJiCHO h3 OTHoincHHH h 

ZB TE . rZ AB . , 

a OTHOuicHHe ^ cocraaneHO h 3 oTHOiueHHH ^ h ^ (pnc. 1.8). 

noHaTHC ccKraBHoro OTHOuiCHHa — oaho h3 ochobhhx nOHaTHii rpeaecKOH tcophh 
OTHOuicHHii, H3AO*eHHoft B KHHrc V «HaaaA» EBKjiHAa [EeKMid, V, 9, 10]. Onepaujia 
cocraBACHHa OTHOuiCHHii paBHOCHjibHa Hx yMHOAceHHio. OAHaxo y EBiuiHAa pe*n> hact 

TOAbKO 0 «ABOiiHOM» H «TpOHHOM» OTHOUieHHaX, T.C. O BOBBCACHKH OTHOUICHHa B KBBApaT 

H Ky6. OOipee *e onpeACACHHe cocraBHoro OTHOiueHHa OTcyTcrByer. rioaroMy noBAHCHuiHe 
rpeaecKHC KOMMCHTaTopbi «HaaaA» 6biAH BbiHy>KAeHbi AonoAHHTb EBiuiHAa. 3 to o6iAee 
onpeACACHHe Ao6aBAeHO k KHHre VI «HaHaA» b KanecTBe onpeAeAenna 6. 

B cBoeM AOKaaaTeAbCTBe IlTOAeMeft onHpaerca via aba npeAAOAcenHa khkiti VI 
«Ha'iaA». B nepBOM h3 hhx yTBep>KAaeTca, hto b paBHoyroAbHux TpeyroAbHHxax cropoHU, 
CTarHBaiomHe paBHue yrAU, nponopimonaAbHU. Cmhca BToporo npeAAOAcenHa coctoht 
B TOM, HTO ecAH B TpeyroAbHHxe npoBOACna npaMaa, napaAAOAbHaa oahoh h 3 cropoH, 
TO OHa paccener ocraAbHbie ctopohh na nponopuHonaAbHiae OTpeaxH [Eeicjiud, VI, 2, 4]. 

62. Cmhca aroro npcAAOAceHHa coctoht b CACAyiomeM: ecAH na OKpy*HOCTH c 
ueHTpoM A (pHC. 1-J) B3aTH npoH3BOAbHHe AyrH AB h BF, MCHbuine 180°, h npoBCACHa 
xopAa AT, TO cnpaaeAAHBo cooTHOuieHHe 

Crd 2AB AE 
Crd2Br “ EF’ 

lAC E — TOHKa nepeceaeHHH xopAH AT c AnaMCrpoM BA. 

ripH AOKaaaTeAbCTBe aroro cooTHOuieHHa IlTOAeMeft onHpaerca na npcAAOxenne 3 
KHHTH IV «Ha«iaA», CMHCA KOTopoFO COCTOHT B CACAyiomeM; ecAH npaMaa, npoxOAamaa 
aepea ueHrp xpyra, acaht APyryio npaMyio, He npoxoAaniyio nepea Hero, nonoAAM, to 



Phc. 1-J 



Phc. i-k 


OHa nepecexaer ee noA npaMHM yrAOM [Eeicjiud, IV, 3]. floKaaareAbCTBo npoBOAHTca 

C nOMOmblO «COCTaBAeHHa OTHOUieHHft*. 

63. H3 3T0H TeopeMH BHrexaer oaho owenb BAA^Hoe CAeAcrene: ecAH H3BecTHH cyMMa 
Ayr H OTHomeHHe xopA yABoeHHHx Ayr, to moacho onpeACAHTb xaAmyio h3 hhx. 

64. C(t)opMyAHpoBaHO npeAAO*eHHe: ecAH na OKpyxHOCTH c neHTpoM A (pnc. 1-K) 
BsaTH Ayrn AB h AF, Meabuine 180°, npoBOACHH paAHyc AA h xopAa BF, npoAOAAceHHa 
KOTopHx nepecexaiOTca b roaxe E, to HMeer mocto cooTHOuieHne 


Crd 2FA FE 
Crd 2AB " BE' 

65. Kax CAeACTBHe h 3 npeAHAymero c^wpMyAHpoBAHa TeopeMa: ecAH nsBecTHH Ayra 
FB, paBHaa pasHOcrn Ayr AF h AB, h OTHOuieHHe xopA yABoeHHHx arnx Ayr, to moacot 
6HTb onpeAeAeHA h Ayra AB. 

3th BcnoMorareAbHHe paccyAwcHna IlTOAeMea, xotophmh oh saBepuiaer pasACA 
HAOCXOH TpHroHOMerpHH, CBOAHTca no cyrn acaa x AByM aommam, xotophmh oh 
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nojibsyerca aajiee ana aOKaaaxejibCTBa TeopeMU McHCJiaa. B coEpeMCHHOH xepMHHOJiorHH 
OHH HMciox cjieayiomHH bha. 

JIcMMa 1. Ecjih aaaaHH ayra (a + h oxHomCHHC to axoro aocxaxowHO 

aaa HaxoxacHHa ayr a vi 

JI e M M a 2. Ecan aaaaHu ayra {a — P) k oxHomcHHc to axoro aocxaxorao 

aaa HaxoxacHHa ayr a vi p. Aoxasaxeabcxso IlxoaeMeii, ecxecxBCHHO, npoBoanx c 
nOMOmbio xpHroHOMCxpHti xopa- 

66. B axoM npeaaoaceHHH aoxasbiBaexca xeopeMa MeHcaaa aaa c(t)epHiiecKoro cayaaa. 
riycxb Ha noBepxHOCXH c(t>epbi ayraMH OKpyacHcxrreH 6oabniHx xpyroB o6pa30BaHa 
(JjHrypa ABZF, npHHCM xaacaaa h 3 axHx ayr AB, BZ, ZT, AT MCHbine 180° (pnc. 1.14). 
B xeopcMe yxBep*aaexca, axo 

Crd 2rE Crd 2rz Crd 2AB Crd 2rA Crd 2rA Crd 2ZB 
Crd 2EA “ Crd 2AZ Crd 2BA’ Crd 2AE Crd 2AZ Crd 2BE- 

IlpoBeaeM h 3 ueaxpa c^epn H paanycbi HB, HZ, HE h coeaHHHM xopaaMH xohkh 
A, A, r. npoaoa*HM xopay AA h paanyc HB ao hx nepeceacHHa b xoaxe 0. Toaxy 
nepeceacHHa xopan AF h paanyca HZ o6o3HaaHM aepe3 K, a xoaxy nepeceacHHa xopan 
AF c paanycOM HE — aepea A. ToaxH ©, K h A ae*ax oaHoapeMCHHO b iuiockocxh 
xpeyroabHHxa AAF h b iuiockocxh Kpyra HBZE, a caeaOBaxeabHO, na oaHoft npaMOft 
©KA. 

CocxaaaeHHaa npaMUMH ©A, ©A, FA h FA (Jinrypa ©AFK npeacxaaaaex co6oii 
noaHHil aexbipexcxopoHHHK luiocKOil xeopcMbi McHcaaa. Ha Hee caeayex 
FA ^ FK ©A 
AA KA ©A‘ 

Ho, coraacHO Bxopoii h3 aOKaaaHHhix IlxoaeMeeM xeopeM, noayaHM 
FA Crd 2FE FK Crd 2FZ 

AA “ Crd 2EA’ KA “ Crd 2ZA‘ 

CoraacHO xe xpexbeft xcopeme hmccm 

A© Crd 2AB 
©A Crd 2BA' 

Oxcioaa 

Crd 2FE Crd 2FZ Crd 2AB 
Crd 2EA “ Crd 2ZA Crd 2BA’ 
axo H xpe6oBaaocb aoxaaaxb. 

Phc. 1-l rixoacMeii aaMcaaex, axo anaaorHaHO, c yaexoM cooxBcxcxBy- 

lonpix npeanocnaoK, aoxaaaHHiax BHine, aoxaabiBaexca h Bxopoe 
yxBepxacHHe xeopcMbi. noanoe ero aoKaaaxeabcxBO aaa Tcoh b cbohx KOMMCHxapHax 
K «AabMarecxy» [HAMA, p.26-30]. 

TaKHM o6pa30M, aJicpnaecKyio xeopcMy Meneaaa moxho noayanxb h 3 naocKOii 
xeopcMbi aaMCHOH Kaxaoro oipeaxa xopaoii cooxBexcxByromeii ayrn Ooabinoro Kpyra 
(pHc. 1-L) B BHae 

CrdlAD CrdlCE CrdlBF . CrdlAD Crd 2BC CrdlEF , 

CrdlCD CrdlBE CrdlAF ’ Crd 2CA Crd 2B£' Crd 2D/’“ ^ ’ 

HaH, ecaH nepeiixH ox xopa k CHHycaM, 

sin AD sin CE sin BF _ , sin AD sin BC sinEF _ . 

sin CD sin BE sin AF ’ sin CA sin BE sin DF ~ ’ 

Caeayex oxmexHXb, axo h rixoaeMCH, h MeneaaH, na aoxaaaxeabCXBe Koxoporo oh 
ocHOBHBaexca, h Tcoh AaeKcaHapHHCKHH paccMaxpHBaan xoabKO cayaaii, Koraa npanibie 



npiuioxeHUH 
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AA H BH (pHC. 1.14) nepeccKaiOTca. OjtqiaKo ohh Moryx oKaaaxbca napajuiejiBHHMH, h 
Toraa Tpe6yeTca oco6oe aoKaaaT&nbcxBo. 

BcecTopoHHCMy HCOieaoBaHHio c4>epmecKyio xeopeMy McHcjiaa noflBcprjiH Maxe- 
MaxHKH cpeaHCBeKOBoro BocxoKa, Koxoptie naaiiBajiH ee xeopeMoii «o (JjHrype ceKyI^Hx» 
(maiui aa-KHxa). 063op hx flOKaaaxeabcxB cm. [MameueecKosi, 1990, c.83^2]. 

TeopcMa McHCJiaa o xpaacBepcajiax — ocHOBa Bcex acxpoHOMHwecKHx BHaHCJiCHHii 
rixoiiCMCa, CBaaaHHHx c pemcHHCM C(t>epH>iecKHx xpeyrojibHHXOB. 

67. FjiaBH 14-16 khkch I h npaKXHwecKH Bca ximra II «AjibMarecxa» npeacxaBjiaiox 
coOoii cepmo sa^aa c(i)epHaecKOH acxpoHOMHH, Koxopue moxho pasOaxb aa xpn ocHOBHue 
rpynnH.- 

aaaaan no onpea&aeHHio Koopannax CBexmi na HeOecHoii c(})epe h nepexoay ox oanoii 
H3 xpex npHHaxbix llxojieMeeM cctwpiiaecKHX chcxcm Koopaioiax k apyroii; 

3aaaaH MaxcMaxHaecKoii reorpa(t)HH; 

3aaaaH no onpeaeacHHio nonoxenna amiHnxHKH oxHOCHxejibHO ropH30Hxa h apyrnx 
Ooabmnx KpyroB neOecHoil c^epbi. 

rixoacMeii nojib30Baaca xpcMa CHCxcMaMH atepHaecKHx Koopannax: 

1) ropnaoHxaabHOH, b Koxopoii nonoxenne CBcxiuia na neOecHoii c(t>epe onpeaeaaexca 
ero Bbicoxoii h, oxcaHXbiBacMoft ox xpyra ropHSOHxa no nepnenaHKyaapHOMy CMy xpyry 
BHcoxbi, H a3HMyxoM A, oxcaHXbiBacMOMy no ropnaoH- 
xajttHOMy Kpyry ox MepnaHaHHoft anHHH (ceftnac) imh 
ox aHHHH BocxoK—3anaa (y IlxojieMea); 

2) SKBaxopnaabHoft, b Koxopoii KoopaHnaxu neOec- 
HHx xea — npaMoe BOCxoamcHHC a = YH, oxc«HXbiBa- 
CMoe no He6ecHOMy axBaxopy ox xohkh BcccHHero 
paBHoaeacxBHa Y, h CKaoHCHHc <5, orcanxiaBaeMoe ox 
He6ecHoro axBaxopa no nepnenaHKyaapHOMy CMy xpyry 
CKaoHCHHa (pHC. 1-M); 

3) SKaHnxHHecKoii, Koxopaa ncnoabSOBaaacb a.aa 
onpeaeacHHa noaoaccHHft CoaHpa, Jlymi h naanex b hx 
aBHaceHHH no cbohm opOnxaM. KoopaHHaxu b axoft 
CHCXCMC — aKaHnxHHecKaa aoaroxa A = YN, oxcaHXbi- 
BaCMaa aaoab aKannxHKH ox xohkh BeceHHero pasHo- 
aeHcxBHa B HanpaBaeHHH nocaeaoBaxeabHOCXH 3HaK0B 
aoaHaxa h SKaHoxnaecKaa ninpoxa p = NK, oxcanxHBaeMaa no xpyry mHpoxH, 
nepncHaHxyaapHOMy x axaHnxHxe, or xohxh ero nepeceacHHa c sxaHnxHxoii (pHc. 1-M). 

B axoft raaBc pewb Haex o6 onpeaeaeHHH cxaoHCHHa 6 xoaex axannxHXH xax 
(JjyHxpHH 3(A), rae A — aoaroxa xoaex axannxHXH npH aannoM, onpeaeaennoM onHcaHHHM 
Bbime MCxoaOM aHaacHHH HaxaoHa axannxHXH e. 

B o6meM BHae axa aaaana pemaaacb c noMOuibio xcopcMH Meneaaa. llycxb Ha 
PHC. 1.15 EA — He6ecHbiH axBaxop, EB — sxaHnxHxa, E — xoaxa BeceHHero 
paBHoacHCXBHa, B — xoHxa aernero coanuecrosiHHH. Ho ycaoBHX) aaaaaH xpeOyexca 
onpeaeaHxb ayry 0H = 3, ecan H3BecxHH ayra EH = A h yroa E = e. 

rixoaeMeii paccMaxpnBaex noaHuii c4)epH>iecxHH aexiapexcxopoHHHX ABZHE0, 
o6pa30BaHHHii nepeceaeHneM aayx nap cooxBexcxByxJmnx ayr ZA h Z0, EA h EB. 

CoraacHo xeopeMe Meneaaa, 

Crd ZB Crd ZH Crd EH 

Crd AB “ Crd H0 Crd EB 

Han, ecan yaecxb, axo ayrn ZB, ZH h EB coaepxax no 90°, h nepeiixH ox xopa x 
CHHycaM, noayaHM sin 3 = sin A sin e. 

rixoaeMeii He pemaex aaaaay b oOn^eM BHae, a npHBoanx asa npHMepa BUHHCaeHHa 
3 no aaHHOii A. 

BHaaaae oh noaaraex ayry EH (axaHnxHwecxyx) aoaroxy A) paBHoii 30°. Toraa, xax 
xax ayra ZA paBHa 90°, yaaoeHHaa ayra 2ZA paana 180°, a cooxBexcxByromaa eii 
xopaa 2ZA — 120**. Kax HaiiaeHo panee, 2e = 2AB = 47;42,40°, a cooxBexcxByronwH xop- 
aa 2AB = 48:31,55'’. Ho npeanoaoaseHHX), ayra 2EH = 60°, oxxyaa xopaa 2EH = OO**. 
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UpwioxeHUx 


HaKOHCU, no onpeae;ieHHio tomkh jicTHCro ccwiHuecroaHHa, ayra 2EB = 180°, OTKyaa 
xopaa 2EB = 120^. 

rioacTaBaaa 3 th SHaMCHHa, nTOJiCMcfl nojiyMaer 

Crd2Z0 60P ^ 120P 

Crd20Hi2OP 48;31,55P’ 

OTKyaa 

Crd 2Z0 _ 120P 

Crd20H 24;15,57P‘ 

Tax KaK 2Z0 = 180°, to xopaa 2Z0 = I20P. Orcioaa xopaa 20H = 24; 15,57, a 
yaBOCHwaa ayra 20H = 23; 19,59°. CacaoBareabHo, CKaoHCHHC toukh SKawnTHKH c 
oKaHnTvmccKoii aoaroToii A = 30°, coraacHo llToaeMeio, ecTb <5 = 11;40°. AHaaorHMHWM 
oOpaaoM BbiMHcncHa aeaHMHHa CKaoHCHHa tomkh aotHOTHKH c sKjiHnTHuecKoii aoaroToii 
A = 60°. 

68. raaaa 15 coacpacnr Ta6anuy CKaoHCHHii tomck aKannTHKH xax ^JyHKUHio aoaroTH 
A, T.c, 3HaMCHiia (J)yHKuHH ^(A), abJMHcaeHHbie aepea 1° HSMeHeHna aoaroTH A no 
npaaeacHHOMy auiuc npaamiy. Sra Ta6aHua coctoht h3 asyx CToa6uoa. llepahiH cToa6eu 
Ha3b)aacTCH «ayrn iKpyra] Hepe3 cepeaHHw [3oaHaKaabHMX co3ae3aHH]», T.e. aym 
oKaanTHKH. TaxaM o6pa30M, acHo, mto peub aaer o6 sicaHnTHHecKOH aoaroxe A. Bropofl 
CToa6cu HOCMT HaaaaHHe «ayrH noayacHHoro Kpyra», T.e. MepHaHana. Ha caMOM *e 
acac pcMb aacT o ayrax ae MepaaHaHa, a xpyra CKaoHCHHa. 

O^acHHTb OTO MoacHo caeayioutHM o6pa30M. Koraa Toaxa SKaanTaxH c aoaroToa 
A a pcayabTaxe cyxoMHoro o6pameHHa He6ecHOH c(})epu OKaauaaeTca a naocxocTa 
Mcpaaaaaa, to ayra, onpeaeaaiouiaa ee CKaoHCHae, 6yaeT paana ayre MepaaaaHa, 
3aKaiO4CHH0a MC*ay cooTacTcrayiomeH tomkoh amianTHKH a tomkoh He6ecHoro SKBaxopa. 
Mcpaaaaa, xaxaM o6pa30M, mo^kct acnoabaoaaTbca aJia onpeaeacHaa CKaoHeaaa Toaex 
DKaanTaxa c aoaroToa A. Bxopoe aoaMoacaoe o6i>acHeHae: aasaaaae xpyra, nepnenaaKy- 
aapaoro ropaaOHTy (Mcpaaaaa), nepeaocaTca aa xpyr, nepnenaaKyaapaua aKaanTaxe, 
nocxoabxy aJi« nocaeaaero ae cymecrayer oco6oro aaaaaaaa; 3 to caeacraae aepaapa- 
6oTaHHOCTa TcpMaaoaoraa. 

MaxcaMyM aaaacHaa 6 a Tadaaue CKaoHCHaa IlToaeMea aocraracTca a Toaxe c 
aoaroToii A = 90°. Oh paaeH aeaaMaae Haxaoaa axjianxaxa. Caeaya fl>K.TyMepy, mm 
BHCcaa HcnpaaacHHa a aacaoBMe aanabie 3 toh Ta6aauM, caeaaHHhie b peayabTaxe 
xmaxcabHoa npoaepxa, nepecaexa a conocxaaaeHaa c pyxonacaMa, aeaocxynHMMa 
HSaaxcaio rpcHCCxoro xexcxa, aa xoxopoM ocHoaMaaaca M.H.Beceaoacxaii [PA, p.71, 
n.87 |. 

Bonpoc o npoacxoataeaaa nxoaeMeeacxoH xaOaauM cxaoHeaaa npeacTaaaaex 
onpcacacHHMe xpyaaocxa. Kax noxaaaaa coapeMeaHMe accaeaoaaaaa, OoabuiaHcxao 
aHaaeHaa d(A), aatjjaxcapoaaHHoe a xa6aaite, ae Moacex Omxb noayaeao aa ocaoae 
xaOaauM xopa, npaaeaenaoH a ra.ll, MCxoaoM, onacaaaMM FIxoaeMeeM. Hpa BMaacaeaaa 
xaOaaHHHx aaaHcaaii d(A) paaaocxb cocxaaaaex (—2") — (+4") a aocax nepaoaaaecKaa 
xapaxxcp, hxo Hcabaa o^acaaxb ae6peacaocTbio FlxoaeMea aaa ouiaOxaMa nepenacMHKoa. 
P.HbioxoH npcanoaoataa, mto npa BHaacaeaHH nToaeMeeacxoa xaOaauM cxaoaeaaii 
Hcnoabaoaaaacb ae cro coOcxaeaaaa xa6aHiia xopa, a xaxaa-xo 6oaee paaaaa a 6oaee 
rpy6aa. B.Jl.BaH-aep-Bapaea ahiaaaaya npeanoaoaceaae, axo 3xa 6oaee paaaaa xa6aaua 
6biaa Bbiaacacaa a peayabxaxe npaMeaeana aexoxoporo npaanaa, aKaaaaaeHxaoro 
pcxypcHaaoa (J)opMyae, ocaoaaaaoii aa xeopeMax ApxaMeaa o CBOHCTaax aoMaaoa a 
xpyrc, a aaxopoM ero 6Ma, aepoaxao, oaaa aa xpynaeauiax MaxeMaxaxoa anoxa 
oaaaaaaMa Anoaaoaaa neprcxaii (ox. 260-170 ao a.3.). 3xo pexypcaaaoe npaaHjio 
BnocneacxBMH cxaao aaaecxao a HaaHa a acnoabsOBaaocb ApaaBxaxoa 1 (475 a.3. — ?) 
npa BbiqacacaHH xa6aaubi caaycoa ]Waerden, 1988(1), p.31-37; 1988(2), p.181-183]. 

69. BpeMeaaoa rpaayc (xpovoi ioiipepivoi, Byxaaabao «paBaoaeacTBeaabie, aaa 
oxaaxopaaababie apeMeaa*) — axo aaxepaaa apeMeaa, paaaMB 1/360 qacxa cyxoK, aaa 
4™, Bcneacraae aero a noayaaji aaaaaaae «rpaayc». 3xa acxpoaoMaqecKaa eaHaaua 
HMeex aaaaaoacxoe npoacxoxaeaae. Kax npaMoe Bocxo*aeaae a, xax a apeMeaa aocxoaa 
p ayr axaanxaxa aa paaaaaaMx luaporax onpeaeaaiOTCa FIxoaeMeeM npa noMoma 
apcMeaabix rpaaycoa. 
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70. B r;i.l6 peuiaexca aasawa o6 onpeAe.jieHHH speMCH Bocxoaa p(AA) npoHSBOAbHhix 
Ayr SKjiHnTHKH AX =A^- b npaMoii c4)epe, x.e. na scmhom SKBaxope npn ^ = 0°. 
BpcMCHa BocxoAa Ayr axjiHnxHKH b npaMOH c(t)epe, corAacHo rixoACMeio, paBHaioxca 
BpcMCHaM npoxoACACHHa axHx *e Ayr Mcpea MepHAHAH npH cyxoMHOM oOpamcHHH 
HcOecHOH ccjjephi, npHMCM nocACAHce paBeHCXBO BHnoAHaexca aab aio6oh reorpac^HMecKoft 
mHpoxhi. 

rixoACMeH CHAMaJia onpeACAaex BpeMena BocxoAa p(A) Ayr axAHnxHKH AJia CAyMaa, 
KoiAa oAHa H3 Kpaibnix xomck Ayra coBnaAaex c xomkoh BeccHHcro paBHOACHCXBHa 
(Aj =0), x.e., no cyxH aejia, npaMHe Bocxo>KAeHHa a(A) xoaex axAHnxHKH kak (JjyHKUHio 
AOAroxhi A. SHaaeHHa p(A) onpeACAaioxca hm AAa (})HKCHpoBaHHHx aHAMenHii AOAroxhi 
A = 10°n, TAC n = 1, 2, ..., 9 (b xexcxe npHBOAaxca abb npHMepa BHUHCAeHHa p(A) AJia 
A = 30° H A = 60°), a aaxein cocxaBAaexca xa6AHua pasHocxeii Aa aab cooxBexcxByiomHx 
10-rpaAycHHx HHxepBAAOB npHpamenHa AOAroxbi ox 0° ao 90°, onpeACAaiomHx BpeMena 
BocxoAa yKaaaHHfaix HHxepaaAOB. 

71. y reH6epra 56;1,25; HcnpaBAenHe fl*.TyMepa [PA, p.73, n.89]. 

72. ripH onpeACAeHHH a kak 4)yHKi;HH A FlxoAeMeft npH6eraex xaxAce k xeopeMe 
MeneAaa. FIoahhh c(J)epHMeCKHH aexHpexcxopoHHHx ABZHE0, npeACxaBAeHHhiii na 
pHc. 1.16, nosBOAaex aanncaxh CAeAyiomee cooxHomenne: 

Crd 2ZB Crd 2ZH Crd 2Ee 
Crd 2AB Crd 2He Crd 2EA’ 

B KoxopoM ZB = 90° - e, AB = e, ZH = 90° - <5, HG = <5, EA = 90°, 0E = a. BeAHHHHa 
CKAOHCHHa (5, npHcyxcxByiomaa b sxom ypaBHCHHH, Mo*ex 6hixb noAyaena no HSBecxHoii 
AOAroxe A npn noMouiH xa6AHuhi CKAOHeHHtt rA.15; BeAHaHna a noCAe axoro onpeACAaexca 
oahoshamho. 

Takhm o6pa30M, 3aAa«iy no onpeACAenHio a(A) lIxoAeMeft pemaex b aba axana, 
npnaeM o6a pa3a c HcnoAb30BaHHeM xeopeMbi MeHCAaa; CHaaaAa oh hbxoahx cKAOHCHHe 
d no npaBHAy, SKBHBaAeHXHOMy 4»opMyAe 

sin (3 = sin e sin A, 

a saxeM a ha ocHoae cooxHomeHHa 



flByxpaxHoe npHiaeneMHe xeopeMU MeneAaa cBaaano c oxcyxcxBHem (J)yHKmiH 
xanrenca b apcenaAe MaxeMaxHwecKHx cpeACXB, Koxopuian onepnpoBaAH sAAHHHcxiPiecKHe 
acxpoHOMH [HAMA, p.31-32]. 

73. Ta6AHua BpemeH bocxoaa Ayr sxAHnxHKH b npamoft c(})epe npHBOAHxca b 
«AA bMarecxe» abaacam — b kohuc HacxoameH rAABbi h b cocxaBe xaOAHma rA.8 kh. 1I 
B cxOA6ue «npaMaa c(J)epa». C ee noMoiubio Moryx 6bixb BhiaHCAeHhi npaMhie BOCxOACACHHa 
a xoaeK axAHnxHKH npn npoH3BOAbHOH AOAroxe A. BeAHMHHhi a(A) npH A ^ 10°n 
onpeACAaioxca AHnenHOH HHxepnoAauHeii Mcxay coceAHHMH AHaaenHaMH. ripHMephi 
BhiMHCAeHHa a(A) cm., nanpHMep, b KOMMenx. 31, 50, 70 k kh.IV h b kommchx. 12, 
110 K KH.V. 


KHHFA BTOPA^ 

1. ByKBaAbHo «o6HxaeMaa hamh aacxb 3eMAH» — xo, axo b anxHaHOH reorpa(J)HH 
HMCHOBaAocb OHKyMeHOH (oiKoujt^). Tax rpeKH HaahiBaAH H3BecxHyio hm o6HxaeMyio 
aacxb seMHoro mapa. lloHaxHe oftKyMCHH HcxopHaecxH npeAmecxByex npeACxaBAeHHio o 
mapoo6pa3HOCxH Scmah. Tax, Fexaxeft Mhaoxckhm, FepoAOx h Hexoxophie APyrae 
ABXOphl VI-V BB. AO H.3. npeACXABAaAH OHXyMeHy B BHAC AHCXa, HA XOXOPOM XOHXHHeHXhl, 
Mopa, pexH, rophi pacnoAaraioxca npoHaBOAbHUM o6pa30M. flHCx axox oxpyxen mHpoxoH 
pexoii — OxeaHOM (npeACxaBACHHe, HAymee eme ox FoMepa h Fcchoaa). llpeACxaBAeHHe 
o mapoo6pa3HocxH Scmah, aapoAHBmeeca, no-BHAHMOMy, b nniJiaropeHCxoii mxoAe, h 
pa3BHxoe Haaxohom, Ebaoxcom, ApHCxoxeaeM h APyrHMH AHXHaHhiMH yaeHUMH, 
oxpaaHAOCb h ha noHaxHH onxyMCHH. Ho ApncxoxeAio, onxyMena npeACxABAaex co6oh 



npiUlOSKeHUJI 


saMKHyTyio JiCHTy, Ha KOTopoH cyma HepcAyerca c MopaniH. 3paTOC(J)eH h bcaca aa hhm 
F nnnapx, CTpa6oH, MapHH Thpckhh, IlTOJieMeft h APyrne SAJiHHHCTHaecKHe yacHHe 
nwTajiHCb y*e, noAbSyacb cctkoh MepnAHaHOB h napajuieAeii, onpeACJiHTb paSMCpw 
H3BecTHOH rpcKAM oHKyMeHbi. OnKyMCHa B pejiOM 6idAa orpaHHHCHa AByMa ninpoTaMH 
c ccBepa H lora h AByMa AOAroTaMH c BOcroKa h aanaAa h c yacTOM Toro, mto McpHAHaHw 
cxoabtch b ccBepHOM noAymapHH, HMeAa (t>opMy paBHo6eApeHHOH TpanepHH. 
CorAacHO riTOAeMeio, o6HTaeMOH aBAaexca npH6AH3HTeAbHO ceaepHaa aacrb acMHoro 
mapa. B «reorpa(J)HH» oh ycTaHaBAHBaex aah OHKyMeHU CACAyiomHe npeACAH; bcpxhhh — 
ocTpOB OyAe (63 rpaAyca ceBepnOH niHpoTM), hhxchhh — 14 rpaAycoB loacHoft mapoTbi, 
aanaAHHH — KanapcKHC ocrpoBa, boctohhmh — «CTpaHa cepBOB» — HHHemHHii KHTaii; 
TaxHM o6pa30M, npoTaAccHHOCTb o6HTaeMOH aacxH Scmah c ceaepa Ha lor cocxaaAaex, 
corAacHO rixOACMCio, 77 rpaAycOB, a ee npoxaxcHHOCXb no AOAxoxe — 12 aacoa hah 
180° [PoxaHCKuu, 1988, c.213-221 ].^ 

2. <(PaBHOAeHCXBeHHbie aacbi» (Spai ionuBpivai); paBHOACHCXBCHHHH, hah acx- 
poHOMHaecKHH, aac cocxaBAaex 1/24 aacxb cyxOK h SKBHBaACHxeH 15 bpcmchhijm rpaAycaM 
npaMOro BOCxoACACHHa. 

3. T.e. noAKJcoB He6ecHoro axBaxopa. 0 «nepBOM abh^cchhh* cm. kommchx. 28 k 

KH.I. 

4. Peab HACX 0 reorpa(})HaecKOH mHpoxe Mccxa, paBHOii bhcoxc noAioca He6ecHoro 
SKBaxopa HaA ropnaoHxoM, hah o ee AOnoAneHHH — paccxoaHHH noAioca ox xoaxH 
aeHHxa. 

5. TaKHM o6pa30M 3Aecb peab haox 0 MaxcHMaAbHO bo3moachoh BeAHanne Ayrn Ha 
ropH30Hxe MeAuiy bocxoa^iahmh xoaxaMH aKsaxopa h axAHnxHKH. 

6. y PeHOepra 103;55,23 [Hei I 92, 11 h 8]; HcnpaBAeane flac.TyMepa [PA, p.77, 
n.ll]. 

7. B HacxoaipeH rAaae peab HAex 06 onpeAOAeHHH xax HaabiaaeMOti oraMnAHxyAia 
bocxoab» hah «paccxoaHHH bocxoa^* (b AaxHHoa3biaHbix HcxoaHHxax ortive amplitude, 
a B apa6oH3biaHbix — caMUAHxyAa BocxoKa»), x.e. BeAnaHHH Ayrn ropnaoHxa j; ox xoaxH 
BocxoKa AO BocxOAameii xoaxH SKAHnxHKH c H3BecxHoii AOAroxoH A (B abhhom CAyaae 
paccMaxpHBaexca bocxoa xoaKH 3HMHero cOAHuecxoaHHa). Cam rixoAeMefl ne ynoxpe&aaex 
xepMHH «aMnAHxyAa» hah «BocxOAHaa aMnAHxyAa», a HaawBaex axy BeAHaHHy «Ayroft 
r0pH30HXa MeACAy aXBaxOpOM H 3KAHnXHK0i)». 

riycxb Ha pHC. 2.1 AEF — neOecHHii aicBaxop, BEA — ropnaoHx, E — xoaxa 
BocxoKa Ha ropnaoHxe, H — BocxoAHUtaa xoaxa axAHnxHXH c dJHKCHpoBaHHoii aoaxoxoh 
A Ha ASHHOH reorpacJjHaecKOH mnpoxe <p, HZ — xpyr CKAOHeHHii, npoxOAHUtnii aepea 
noAioc He6ecHoro SKBaxopa Z h xoaxy H. Toaxa axAHnxHKH H h xoaxa axBaxopa © 
OAHOBpeMeHHO nepecexyx neOecHHii MepHAHan ABFA npn cyxoaHOM oOpamcHHH neOecHOH 
ccjjepbi. flyra H0 = (5(H) — CKAOHeHHe bc^xoahuich xoaxH axAHnxHKH H, a Ayra 
HE = 7} — HCKOMaa Ayra bocxoahoh aMnAHxyAW. flyra ©A HeOecHoro axBaxopa (b 
rpaAycHOM HAH aacoBOM H3MepeHHH) cooxBexcxByex HHxepBaAy BpeMOHH ox bocxoas 
xoaxH H AO MOMOHxa ee BepxHeii KyAbMHHapHn b MepHAnane ABZFA. flyra 
2©A = d cooxBexcxByex npoAOA*HxeAbHCxnii ahh, Ayra 20F — npoAOAACHXCAbHOCXH 
HoaH. flAH onpeACAeHHa hckomoh Ayrn rj = HE IlxoAeMeii npHMeHaex xeopeMy McHCAaa. 
Oh paccMaxpHBaex noAHbiii cdiepnaecKHii aexHpexcxopoHHHK ABZHE©, b KoxopoM 

Crd2©A Crd2©Z Crd 2HB 
Crd 2AE “ Crd 2ZH Crd 2BE’ 

HAH, eCAH nepeiixH ox xopA k CHHycaM, 
sin ©A _ sin ©Z sin HB 
sin AE ~ sin ZH sin BE ' 

HocKOAbKy Ha pnc. 2.1 AE = BE = ©Z = 90°, ©A = d/2, ZH = 90° - (5(H), HB = 
= 90° — T], npoBOAH BHaHCAeHHH, noAyaHM 

cos j; = cos (5 sin {dl2)\ (1) 

Aah ahh 3HMHero coAHpecxOHHHa, o KoxopoM b AanHOM CAyaae hacx peab, 
cos 7)^ = COS e sin (M/2), 


(!') 
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rfle M — MaKCHMajibHaa npoaonacHTejibHOCTb «Ha na aaHHoii mHpore (p,e — yroa 
HaioioHa aioiKHTHKH K aKBaxopy, — MaxcHMajibHoe 3Ha>ieHHe aMnaHxyflbi Bocxoaa, 
Koxopoe onpeaejiaex IIxcyieMeH. 

lixoaeMcii npHMCHHex cboh mcxoa HaxoxAeioia aMiuiHxy«hi Bocxoaa ajia mHpoxbi 
PoAoca {<p = 36°), rae caMbiii AnHHHbifi aCHb paaeH 141/2 *', h c noMOipbio yKaaaHHOH 
BbiHHCAHxeabHOH npoueAypbi HaxQAHx »/jj = 30°. 

Bee HSBecxHbie HadaioaenHa IIxojieMea npoHaBeacHbi b AjieKcaHAPHH; b cbocm npHMepe 
OH, BcpoHXHo, HcnoAbayex aaa MaxcHMajibHOH npoAOJi;KHxeAbHOCXH ahh aaHHbie FHnnapxa, 
KoxopbiH paOoxaa na Poaoce, xoxa, bo 3 mo:kho, 3 xh aaHHbie Bocxoaax k 3paxoc<j)eHy, 
[SA, p.102]. 

8. B raaBe 3 pemaexca 3aaa«ia o6 onpeaeaeHHH reorpa4)H'iecKOH mHpoxbi inecxa <p 
no H3BecxHOH BeaHHHHe MaxcHMaabHOH npoaoa^KHxejibHocxH ana M, a xaxace oOpaxnaa 
aaaana aaa naexHoro caynaa nrapoxia Poaoca {<p = 36°). OOpaxHaa aaaana pemaexca 
llxoaeMeeM no npaBHay, axBHBaaeHXHOMy (}x>pMyae 

- cos {M/2) = \g<pXg e. (2) 

OaHaxo 3HaneHHe ^ no M He Moacex Obixb noayneno exoab ace npoexo BcaeacxBne 
oxcyxcxBHa npeacxaBaeHHfl o 4)yHKaHH tg <p. CooxBexcxBenno IlxoaeMeft cnanaaa naxoanx 

cos = cos e sin (M/2), (3) 

a saxeM 


sin <p 


cos (M/2) 

sin (M/2) sinj;^' 


(3') 


Jlenco noKasaxb, nxo cooxHomenna (3), (3’) h (2) aKBHBaaeHXHbi. J^aHHue o mnpoxe 
Moryx 6iiixb HcnoabsoBaniii xaxace nenocpeacxBeHHO aaa naxoacaenna aMnanxyaia Boexoaa 
B aHH coannecxoaHHft, coraacHO cooxHomennio [HAMA, p.37-38] 


sin (90° - <p) = cos <p 


sin s 


(4) 


9. B oOmcM caynae, KOiaa Bcxrxoaamaa xoHKa axaHnxHKH H HMeex npoHSBoabHyio 
aoaroxy A, a npoaoaacHxeabHOCxb ana d h aMnaHxyaa Boexoaa rj hmciox ne npeaeasHbie, 
a KaKHC-xo npoMeacyxoHHHe SHanenHa, saaana pemaexca caeayiOBaHM oOpasoM. Ilycxb 
Ha pHC. 2.1 mHpoxa (p HSMepaexca ayroii MepnaHana BZ. PaccMOxpHM noanbiH 
c4)epHnecKHii nexiipexcxopoHHHK ZBA0EH, b KOxopoM, coraacHO xeopeMe Meneaaa, 


sin E0 _ sin EH sin BZ 
sin ©A ~ sin AB sin ZA’ 


Han, ecan npnaepacHBaxbca BBeaenniax Bume o6o3HaneHHH, 
sin ( d /2 - 90°) sin rj sin tp 

sin [90° - ( d /2 - 90°) ] ” sin (90° - rj ) sin 90°’ 


oxKyaa 


sin p = 


cos T ] cos ( d / 2 ) 
sin rj sin ( d / 2 ) 


ctg tj ctg ( d / 2 ). 


(5) 


Ho Kax noxasano Bbime (cm. ([xjpMyay (1)), Boexoanaa aMnanxyaa rj Moxex 6bixb 
Bbipaacena nepea cxaoneHHC <5 Boexoaamefi xohxh axannxHXH H, nxo b npHnanne 
no3Boaaex HCxaranHXb h3 (5) h BupaaHXb mnpoxy HenocpeacxBCHHo nepea 
npoaoaacHxeabHOCXb ana d h xoopaHHaxu Boexoaa^eii xohxh axannxHXH A. 

10. B xonxax axannxHXH, CHMMexpHHHbix oxHocHxeabHO xonex paBHoaencxBHH, aenb 
paseH HOHH. Koraa Coanue, npoftaa xohxh paBHoaenexana, oxaacexca na xaxoM ace ox 


16 X. nioJteMeft 
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flpUJUMKeHU* 


Hce paccTosHHH, na KoropoM 6iiuio ao npoxoxACHHs axon tohkh, to npofloaxcHTCJibHOCTb 
AHs 6yaeT TaKoit xce, Kax npoAOinxHTeAbHOCTb homh b nepBOM caynae, a npoflOAXCHTCJib- 
HOCTb HOHH cpaBHaerca c npoaojiaorrejibHocTbio Ana. 

11. floKaaaT&abCTBo IlTOAeMea moxcho npoHAArocrpHpoBaxb npa noMomH pac. 2-A, 
XAC npcACTaBACHbi, KpoMC 3KBaxopa H 3KAHnxHKH, xaKxce ABC cyxoMHbie napaAJi&aH na 
He6ecHoii c4»epe, oAHHaKOBo oxcxoanuie k ccBcpy h k lory ox 
aHHHH SKBaxopa. B xoHKax nepecencHHa napaJui&aH c 
amiHnxHKOft Sj h (5^ h 5^), CHMMCxpHHHbix oxHOCHx&abHO 
xo^ex coAHuecToaHHtt A B, HMexyr mccxo paBeHCXBa «AeHb 

- ACHb* H «HO<Ib “ HOlb*, B XOMKaX OKAKHTHKH Sj H 
(Sj H iSg), CHMMexpiMHblX OXHOCHXe.abHO XOMCK paBHOACHCXBHH, 
4«(eHb- HO>Ib» H «HO<Ib - ACHb*. 

12. 3xa 3aAa<ia cboahtcb k BbiwHCAeMHio AJia AaHHoii 
reorpa4)H<iecKo£ nufpoxbi MOMOHxa BpeMOHH, xoraa CoAHite 
HaxoAHxca b acHHxe. Ilycxb na pxc. 2-B Z — acHHX, AO — 
ropmoHx, BO — He6ecHbid axBaxop. B momchx npoxoxACHHa 
wepea MepHAHan b BcpxHefi Ky.abMHHaAHH b xo^xe S 
CoaHi^e HMcex cxaoHeHHe <5. Ero acHHXHoe paccxoaHHC 
SZ = z = (p — d (AB = 90° — (p). Earn Coahac, npoxoAa ^lepea 
MepKAxaH, HaxoAHxca b scHHxe, xo z = 0, h, CACAOBaxeabHo, 
ero cxAOHCHHe d paBHO mapoxe p. OxcxJAa CACAyex, uxo 
CoAHue He Moxex Ouxb b acHHxe b MecxHOCxax, pacnoaoxceH- 
Hux ceaepHee xpoiiHxa Paxa h K)XHee xponxxa Kosepora, 
xax xax MaxcHMaabHoe cxAOHeHHC CoAHiia <5^^ = e. IlpH 
<5 = 6 OHO ObiBaex b seHHxe pas b roAy » MOMenx Aexnero 
coAHiiecxoaHHa. MexcAy xponaxaMH, \p\ < e, Coahao 6biBaex 
B seHHxe ABaiKAbi b roAy. VpaBHeHne (5(A) = p HMeex ABa 
pemeHHa: Aj = A(/j) h A^ = cooxBexcxByxjmHe 3 thm ABym MOMenxaM BpemenH 

[SA, p.105]. 

13. OxHomeHHe aahhh rnoMona x aahho ero noAyAeHHOft xenn b ahh paBHOAeHCXBHii 
H coAHixecxoaHHH xapaxxepHsyex, coraacHO FIxoAeMex), mapoxy Mecxa HaOAKJACHHa. 
VxasaHHbie BeAHMHHbi Moryx 6bixb xeopexH<iecxH paccHHxaHu no HsaecxHOH ninpoxe h 
yray naxAOHa sxAHnxHXH x axaaxopy, h Hao6opox, imipoxy h yroA naxAOHa moxcho 
onpeACAHXb Ha ocHOBaHHH HSMepeHHH xeHH B yxasaHHbie ahh. flanHy rnoMona IlxoAeMeH 
AOAHx Ha 60 nacxeii, coraacHo rpeaecxoH xpanHHHH, ho BaBHAonane h nosanee HHAHiicxHe 
acxpoHOMbi noaaraAH AAHHy rnoMona paBHoii 12 «naAbHaM», MycyabMancxHe acxpoHo- 
MH — tV2 HAH 7 «cxonaM*. Fhomoh HcnoabsoBaaca xaxx;e Aaa onpeaeacHHa bbicoxh 
COAH na B npOHSBOAbHblH MOMOHX. BbIHHCAeHHbie SHaHCHHa AAHHbl xeHH rnOMOHa B ahh 
paBHoacHCXBHH H coAHnecxoaHHH IlTOAeMeH npHBOAHx B CACAyiomeH raaBe xax 
xapaxxepHCXHxy xanMaxa, paBHocHAbnyx) SHaweHHK) ero mHpoxbi p h npoaoaxcHxeabHocxH 
ero HanOoAbmero Ana M. BbiHHcaeHHa TIxoAeMea paBHocHAbHbi cooxHomeHHaM (pHC.2.3) 

Sj = FK = /? tg (^ — e) — AAHHa xenn b achb aexHero coAHnecxoaHHa, 

Sq = TZ = RXgp — B ahh paBHOAeHCXBHH, 

Sj = FN = /? tg (^ + e) — B ACHb SHMHero cOAHnecxoaHHa npn R = 60’’. 

B raaBe 3 mh BnepBbie BcxpenaeMca c xonnennHCH «noAOBHHHoro rpaayca*, 
MHoroxpaxHo HcnoAbsycMoft b «AAbMarecxe» h cBasaHHoii c ocoOcHHOCxaMH xpHroHoinex- 
PHH xopA IlxoaeMea. Ilpn onpeAcaennH b npaMoyroAbHOM xpeyroAbHHxe AAHHbi cxopoHbi 
no npoxHBoaexcameMy yray h ranoreHyse, oh Bceraa CHanaaa mhcachho onncbiBaex 
Boxpyr 3xoro xpeyroAbHHxa xpyr; ninoxenysa anncaHHoro xpeyroAbHHxa paana AnaMexpy 
xpyra, paanyc xoxoporo cnnxaexca paanuM 60**. Ecah b xpeyroAbHHxe ocxpbiH yroa 
paacH a, xo CMy cooxBexcxByex neHxpaabHbift yroa 2a. OAHaxo bmocto xoro, HTo6bi 



Pmc. 2-B 



KOMMBHmapuu k khuzb emopoU 


483 


npocTo yflBOHTb BCJiHMHHy a ana nepexona k Ta6jiHue xopa, IlTOJieMeH Bceraa CHawa/ia 
Bhipaxcaer ero b «rpaflycax, KOTopux b SByx npsMbix yr;iax coaepacHTca 360». B 
cospeMCHHOH HCTopHKO-HayMHOii jiHreparype ana c^SHa^enua noflo6Hbix «no;ioBHHHbix 
rpaflycoB» Hcncwibsyerca chmboji Yroji a° coaepacHT 2a°°; hmchho raKoe MHcao o6biMHbix 
rpaaycoB 6yfleT coaepacarb ayra xpyra, cooTBercTByiomaa ueHTpaabHOiny yray a°. 
CooTBercTByioiuaa aroMy yray xopaa b Ta6aHue ra. 11 kh. I aacT SHaMCHHe cropoHbi 
TpcyroabHHKa no OTHOmenHio k mnoreHyae, xoropaa npunara paBHoii 120^. 

14. HMeioTca b BHay Bbicora noaioca (xoropaa paana mupore) h naicaoH axanaTHKH 
K OKBaropy. 

15. Mcxoaa H3 Tpex paccMorpeHHbix Bbime napaMerpoB: npoaoaacHTeabnocTH caMoro 
aaHHHoro ana M, reorpai^HaecKOH mupoTbi Mccra h aannhi noayaeHHoft tchh rHOMOna 

.Sj B ann coanuecToaHHii h paBHOaCHCTBHH, IlToaeMeH aeanr OHKyMeny 39-io 
napaaacaaMH na 38 30 h. ripn nepexoae or oanon 30Hbi k caeayiomeii npupamenne 
npoaoaacMTcabHOCTH HaH6oabmero ana cocraBaaer cnaMaaa V4 paBHOaenCTBCHHOro aaca 
(ao 25-ii napaaaeaH), 3aTeM i/2 aaca (or 25-h ao 29-h), 1 Mac (ox 29-h ao 33-h), 
1 Mccau (or 34-h ao 39-h). 

Ha 3CMHOM SKBaxope M paano 12 MacaM, aenb paaen homm, caerHaa Bocxoaar 
ncpncHaHKyaapno ropH30HTy h hx cyrOMHbie Kpyni aeaarca hm nonoaaM. 3to — 
«npaMaa c(i)epa» (sphaera recta b cpeaneBeKOBOH eaponeiicKOH acrpoHOMMM). Ha acex 
apyrHx napaaaeaax (<p * 0) caerHaa Bocxoasrr HaKaoHHO x ropM30HTy b rax nashiBaeMOH 
«HaKaoHHOH c(})epc» (sphaera obliqua) h Moryr 6biTb BHaHMbi aan HeanaHMiii b 
3aBMCMMOCTH OT ujHpoTbi MecTHOCTH H BpeMeHH TOaa. IlToaeMeii paccMarpHBaer o6aacTH 
ToabKO K ccBcpy OT axBaropa. Ilo BeaHMHHe M onpeaeaaerca 3HaMeHHe <p (cm. 
xoMMCHT. 8), a 3Haa ^ h e, MoacHO onpeacJiHTb h cooTBercrByiomHe 3HaMeHHH aJiHHW 
noayacHHOii tchh rnoMona Sj (cm. xommcht. 13). IlpH onHcanHH xaHMaroB 

riTcwicMeM cacayer rpaanuKH aaaHHHCTHMecxoii reorpa(J)HH, onHpaacb na rpyaw 
3paToc4)CHa, CTpa6oHa h caoero nenocpeacTBenHoro npeamecraeHHHxa MapHna Tnpcxoro 
\PoxancKuu, 1984, c.213-221: Berger^ 1980; Honigmann, 1929]. 

SaMCTHM, MTo a&'ieHHe na «KaHMaTbi», Bocxoaaiuee x ITapMenHAy, ApHcroreaio, 
3paToc4)eHy (cm. xommcht. 17) Menee crporo, mcm noaxoa IlToaeMea, xoropbiii Hcxoana 
H3 npodacM acrpoHOMHH h rnoMOHHXH, T.e. h 3 MareMarHMecxHx coo6paa:eHHD h pacMeroB. 

16. 3flccb H B HexoTopwx apyrHx Mecrax caoao «HaxaoHeHMe* ynorpeOaaerca xax 
chhohhm luMpoTbi Mecra, T.e. b aannoM cayaae peab hact o naxaone och Bpamenna 
nan BMCOTC noaioca neOecHOro axBaTopa OTHocHreabHO naocxocrn ropH30HTa. 

17. noHarne «KaHMaTa» (rpeaecxoe xXipa) noaBHaocb b anTHMHOH reorpaiJiHH a 

CBa 3 H c TpaflMUMCH aeaeHHa oiixyMeHbi na 30 Hbi no acrpoHOMO-reorpacJjHMecxoMy npHH- 
UHny B cooTBCTCTBHH c npoaoaacHTeabHOCTbK) caMoro AaHHHoro ana Han H 3 MeHeHHeM 
BbicoThi CoaHua b ahh coanuecroaHHH h paBHoaeHCTBMM. CoOctbchho «xaHMaT» npea- 
CTaaaacT co 6 oh 30 Hy, orpanHMeHHyio aayMa reorpa 4 )HMecxHMH napaaaeaaMH — MaabiMH 
xpyraMH 3 eMHoro mapa, napaaaeabHbiMH oxBaropy. Hncao «KaHMaTOB» pasannaaocb y 
pa 3 Hbix aaropoB. HaH 6 oabmeH H 3 BecTHOCTbio noabaoaaaacb rpaanuHa ccmh xaHMaroa — 
ccMH mHpoTHbix 30 H, OTCMHTbiBaeMbix X ccBcpy OT axBaropa. fleaenne oHxyMeHbi na 
30 Hbi HaH «xaHMaTbi» BocxoflHT K rayOoKOH apeBHOCTH h cBa 3 aHO c HMenaMH napMennaa, 
ApHCTOTcaa, 3 paTOc 4 )eHa, Tnnnapxa IPoxaHCKUu, 1979 , c.l 97 ; 1984, c. 177 - 178 ; 

CmpafkM, 1964, c.ll, 21 ; HAMA, p.334-337; PA, p. 82 , n. 20 ; SA, p.l 09 ]. 

flcacHHe OHxyMeHbi na ceMb «KaHMaTOB» 6iaao aocnpHnaro no3aHee na cpeaHeaexoaoM 
Boctoxc, b ocoOeHHOCTH yMCHbiMH crpan HcaaMa {KpaHKoecKuu, 1957; Honigmann, 
1929 I. 

18. Pa3aHMaiOT xoaiop paBHOaencraHH h xoaiop coanuecToaHHii — Ooabmne xpyni 
hc6cchoh cijiepbi, npoxoaamne aepea noaiocbi neOecHoro axBaropa h cooTaercTBeHHo 
TOMXH paBHOaeHCTBHH H coaHuecToaHHH Ha oxaHnTHxe. Hx onpeaeaenne npHaoaHT y*e 
Eaaoxc [Manitius, 1894, S.117]. IlToaeMeH b «AabMarecTe» ynoMHHaer Toabxo o xoaiope 
coaHuecToaHHii. Caoao «xoaiop» (xoXoupo?) oanaMaeT OyxaaabHO «c OTpe3aHHbiM 
XBOCTOM*, T.e. BHaHMbiH MacTHMHO. Ha axBarope ace aioOoH 6oabmoii xpyr, npoxoaamHii 
Mcpc3 noaiochi neOecHoro axaaTopa, BHaen noanocrbio h noaroMy ne Moacer Ha3biBaTbca 
KOaiopoM. 
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JIpujtoxeHU* 


19. OcTpoB Tanpo6aHa — HaasaHHe ocrposa Ueii.aoH (coBp. ocrpoB lUpn-JIaHKa) b 
3A.iHHHCTH>iecKoii reorpa4)HH. YnoMKHaerca Taiuice b «reorpa4)HH» nroaeMea. 

20. ABanHTCKHik aannB — >iacTb A^eHCKoro aajiHBa y Buxofla h 3 Kpacnoro Mopa b 
Mccre pacnoao^ccHHa cpeaneBeKOBoro ropofla Seiuia k lory ox coapeMCHHoro fl^cHOyxH. 

21. y reflOepra [Hei I 108,13] I6V2I/3 , ho b apynix pyKonncax — 16i/2>/i2; 
BUHHC.aeHHa aaioT 16;34,28 [PA, p.84, n.28]. 

22. AayaHHCKHH aaroa — coBpeMeHHiiid SyjiyccKHft aajiHB KpacHoro Mopa. Ajiyaa — 
apeBHHH ropoA Ha 3(j[)HoncKOM 6epery Kpacnoro Mopa. 

23. OfiaacTb Mepoa — ne ocxpoB b tohhom cmhcac CAoaa, a oOaacTb a Cyflane, 
orpaHHHCHHaa Bcjium h roAyBuM Hhaom (aHXHWHoe HaasaHHe Acxonyc) h pcKoii AxOapa 
(aHXHHHoe HasaaHHe AcxaOopac) h hckoxopiiimh h3 hx npnxoKOB. BHHHCaeHHoe anaHCHHe 
AAHHH xcHH B 3HMHee cojiHuecxoaHHC — 50;53,4 [PA, p.84, n.30, 31 ]. 

24. Hanaxa — coapeMCHHuii ropon fl»:e6eji BapKaji 6 ah 3 Mepos a Cyaane. 

25. BbiHHCJieHHoe anaHCHHe aaa paBHoaencxacHHod xchh 22;6,7; ana xchh b aenb 
3HMHero coAHuecxoaHHa 58;5,55. B o6ohx oiywaax oninBica, aepoaxHo, axpanacb 3a cnex 
xoro, Hxo B BbiHHCJieHHax 6buia npHHaxa apoBb Ve bmccxo Vio [PA, p.85, n.33]. 

26. Cnena — coBpeMeHHbiH ropoa Acyan b Eninxe. BbiHHCaeHHoe anaHCHHe mHpoxbi 
23;48,20 [PA, p.85, n.34, 35]. 

27. repMHCBa rixoaeManaa b (DHaanae — oCHOBannuft rixoaeineaMH ropoa repMCHOH 
b HnacHCM Eninxe. 

28. y TeitBepra 36V2VS [Hei I 108, 13] — aano omH6oHHoe aHaneHne; apynie 
pyKonHCH aaiox 3OI/2I/3; BbinHcaennoe anaieHne 30;48,36 [PA, p.85, n.38]. 

29. TaK y reit6epra [Hei I 108,20]; apynie pyKonnCH aaiox 83; 12; BHHHCaeHHaa 
BcaHHHHa 83;10,39 [PA, p.85, n.39]. 

30. 3x0 3Ha«ieHHe xaKace nexonno. flaa seaHHHHfai M = 141/4^ xenn cocxaBaaiox 
cooxBexcxaeHHo 39;23 (a ne 391/2 ) h 92;52,51 (a ne 93V\2) [PA, p.86, n.40]. 

31. y reii6epra A 3 V 2 V 3 [Hei I 109,9]; HcnpaBaenne K.MaHHunyca, npnnaxoe y 
flac.TyMepa [HA I, 75; PA, p.86, n.41 ]. 

32. PeaaecnoHx — npoana flapaancaaia. IlpH M = 15** anawenHe mHpoxbi paano ne 
40;56, KaK b xeKcxe, a 40;52,21. SnaHenHa ace ajihh xchh aaecb xax 6yaxo BUMHcaeHH 
aaa ^ = 41° [PA, p.86, n. 42]. 

33. TaK y reii6epra [Hei I 110,3], oaaaKo flac.TyMep Hcnpaaaaex axo aHaHenne na 
43; 1 [PA, p.86, n.43]. 

34. Maccaana — coapeMenHHH Mapceab. 

35. y FeiiOepra 144 [Hei I 110,6] — onuiBoMHoe anaHenHe; apynie pyKonncH aaiox 

I 4 OV 4 ; BbiHHCaeHHoe 3HaHeHHe 140;31,31 [PA, p.86, ii.45]. ' 

36. HMeexca b anay FIohx Ebkchhckhh — xax HaauBaaocb Hepnoe Mope b rpenecKHx 
reorpaiJiHHecKHx coHHHenHax. 

37. BbiHHCaeHHoe anaHenHe 155; 10,32. BepoaxHo, aaecb, xax h b npeauaymeM caynae 
(CM. KOMMeHx. 29), caeayex MHxaxb ne 155^2, a 155;12 [PA, p.86, n.47]. 

38. Hcxp — HaaaaHHe peicH flynaH b rpewecKHx reorpaiJiHHecKHx coHnneiniax. 

39. BopHC^ieH — HaaaaHHe pexH Unenp. 

40. 3xh aHanenna aann xemi rHoMona cooxBexcxByiox innpoxe <p = 48; 30°. Bhmhc- 
aeHHoe aHanenne aaHHH xenn aaa aHMHero coanuecxoaHHa — 188;44,49 [PA, p.87, 
n.50]. 

41. MeoxHacKoe oaepo — HaaaaHHe AaoBCKoro Mopa. 

42. Bo3MoacHoe ananeHne aamna xenn b aenb anMnero coanuecxoaHHa ne 2O8I/3, a 
208;3 [PA, p.87, n.53]. 

43. y FeiiOepra SW 2 V 3 [Hei 1111,13]; apynie pyKonncH aaiox 51V^; BbiuHcaenHoe 
aHaueHHe: 51;28,54; HcnpaBaenne K.MaHHUHyca, npnnaxoe flac.TyMepoM [PA, p.87, 
n.54 ]. 

44. flaa ninpoxn, yKaaaHHoii a xeKCxe, x.e. <p - 52;50°, BbiuHCaenHaa aanna anMneii 
xeHH paana 253;35,53. y HxcxaeMea — 2531/6, x.e. 253; 10 [PA, p. 87, n.55]. 

45. y Feii6epra 54;30 [Hei I 112,3]; Hcnpasaeno K.MamiuHycoM na 54; 1 [HA I, 
77]; BbiHHCaeHHoe anaueHne 54;0,18 [PA, p.87, n.56]. 
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46. Tananc — HaaBaHne pcKH floH b ipewecKHx reorpa4>H'iecKHx coHHHCHHax. 
SHancHHe mHpoTH ero ycTba yKasano omH6o>iHO h b «AjibMarecTe», h b «reorpa4)HH» 
riToacMea. 

47. npoflOJi*HTe.abHOCTb caMoro ajiHHHoro «Ha b 171/4 naca ccx)TBeTCTByeT umpore 
^ = 55;7,16° [PA, p.88, n.58]. 

48. Bcotkoh h Manoii BpHTaHHeit rpewecKHC reorpa4)bi HasHBann flBa ocrpoBa — 
BpHTaHHK) H HpaaHaHK). Fopoa BpHraHTHii na reppHTopHH BpnraHHH He o6Hapy^eH. 
Bosmo^ho, 3T0 HasBaHHC OTHocHTca K uCHTpy paccejiCHHa luieMeHH BpnraHTOB, o KoropoM 
riTOJieMeH ynoMHHaer b «reorpa(})HH» [PA, p.88, n.59]. 

^ 49. KarypaKTOHHH b BpHTaHHH — coBpeMeHHbift KaxTepHR Ha xeppHTopHH rpa4)CTBa 

HopKmnp. 

50. y FenOepra 391/3 [Hei I 113,4]; b apynix pyKonncax, oanaKO, naxosHM 391/6; 
BbiHHCaeHHa aaa <p = 57° aaioT 39;10,48 [PA, p.88, n.61 ]. 

51. y Feii6epra 372i/i2 [Hei I 113,5]; HcnpaB.neHo fl*. TyinepoM na 372^3 [PA, 
p.88, n.61 ]. 

52. Taxaa Be.aHHHHa coaep^KHTca b pyxonHcax, OAnaKO BbiHHCaeHHoe SHaneHne aahhiii 
3HMHeft xeHH ana mHpoTU <p = 58° cocraBaaer 419;15,1 [PA, p.88, n.64]. 

53. CoraacHO riToaeMeio, 36yflCKHe ocrpoBa — aro, no-BHAHMOMy, Fe6pHACKHe, 
KOTopue OH noMecTHA K ceBepy or Hpahhahh [PA, p.89, n.65]. 

54. OcrpoBOM (Dyae (©oi£iA.r|?) hah <byny (no APyrHM npoHrennaM — TyAe) 
rixoAeMeit, khk aro CAeAyer h 3 ero «Feorpa4>HH» [Nobbe II, 3.32], no Bceft BepoarHOCTH, 
HaanBaA ceBepnyio nacrb UIornaHAHH. Mapnn THpcKHft cwHxaA ero ceBepnoft rpaHHueii 
oMyMeHbi, AeAcanteil npH6AH3HxeAbHO Ha 63 -m rpanyce ceBepnoft ninpoxH [PoxaHCKUu, 
1984, C.215]. BnepBbie axo HaaBanne noaBAaexca y anaMeHHxoro rpenecKoro MopexoAa 
nH(})ea H3 MaccaAHH, neKoxopue CBeAeuna Koxoporo aouiah ao nac b nepecKaae CxpaSona. 
nH(j)eii coo6maex, nxo k ceBepy ox BpHxaHHH HaxoAHxca ocxpoB ipyAe, pacnoAO»:eHHHft 
«b6ah3h aaMepamero Mopa» [CmpaboH, 1964, c.69]. OxHocHxeAbHO axoro MHtJJHwecKoro 
ocxpoBa H ero HAeHXH(J)HKauHH c coBpeMeHHUMH reorpa(J)HHecKHMH nyHKxaMH cymecxByex 
o6mHpHaa AHxepaxypa. B nacxHocxH, ero nbixaAHCb oxoamecxBAaxb c cambiM KpynHMM 
H3 lUexAaHACKHx ocxpoBOB, c no6epeA;beM HopBeran h Aa^e c lUoxAaHAHeii, ho 
apryMeHxM b noAbay KaxAoro h3 axHx npeAnoAOAceHHft neAbaa cnnxaxb AOCxaxoHHO 
BecKHMH {PoxaHCKUU, 1984, c.183; Hennig, 1936, I, S.119-124, 129-135]. 

55. Fa. 15 KH.I. 

56. FAaaa 7 nocBamena oahoh h 3 BaxHeiimHx npoOaeM aAAHHHCXHnecKoii h 

cpeAHeBOKOBOH c4)epH'iecKOH acxpoHOMHH — onpeAeAeHHio «BpeMeH bocxoab*, hah 
«B ocxoxAeHHH B HaKAOHHOH c<J)epe» Ayr aioiHnxHKH na AannoH mnpoxe. SaAana cocxohx 
B CAeAyiomeM: Ana AannoH Ayrn amiHnxHKH, orpaHHneHHOH AOAroxaMH Aj h xpe6yexca 
HaiixH Ayry He6ecHoro aKBaxopa, HaMepennyio b nacax hah BpcMenn^x rpaAycax, 
nepeceKaiomyio OAHOBpeMOHHO c hoh ropnaonx na AannoH reorpa(i>H'iecKoii mnpoxe (p. 
SaAana, ohobhaho, 6yAex HMexb 6oAee npocxoe pemenne, ecAH paccMOxpexb nacxHHH 
CAynaii, Koraa oahh h3 kohhob Ayrn amiHnxHKH coBnaAaex c xoHKoii Becennero 
paBHOACHcxBHa (Aj = 0). BpeMa bocxoaa p(A) Ayrn aiuiHnxHKH A (HA na pnc. 2-C) 
onpeACAaexca Ayroii aKBaxopa HE, BocxoAameH OAHoapeMenno c AyroH aKAnnxHKH. 
ripH axoM BpeMa bocxoaa npoHaBOAbHoii Ayrn aKAHnxHKH AA =^2~ paano 

p(AA) =p(A 2)-p(Aj) Ha AaHHoii reorpa4)HqecKOH ninpoxe ip. TaxHM o6pa30M, aaAana 
CBOAHxca K npeABHHHCAeHHK) aHaneHHH (])yHKi;HH p(A) aaa paaAHHHbix A h p. 

IlxoAeMeii pemaex aaAany b xaOAHHHOM bhac, onpeACAaa ananenHa p(A) nepea 10° 
H3MeHeHHa AOAroxbi ojisi 11 aHaneHHH reorpa4)H'iecKoii mHpoxbi ox p = 0° (npaMaa 
c4)epa) AO p = 54; 1° (xa6AHua aHanenHii (JjyHKuHH npHaeACna a rA.8). HpeABapHxeAbHO 
OH AOKaaHaaex cooxHomenna CHMMexpHH, noaBOAaiomHe caecxH BbWHCAeHHe p(A) k ee 
ananeHnaM npn 0 < A s 90°: 

1) apeMena bocxoab paanux Ayr axAHnxHKH, pacnoAOAcenHbix CHMMexpHHHo oxhoch- 
xeAbHO xoneK paanoACHCxaHii, paanbi; 



npimoxeHUJt 


2) cyMMa BpcMCH Bocxofla aayx Ayr aicjiHnTHKH, pacncwio^cHHHx chmmctphhho 

OTHOCHTCJIbHO TOHCK C0JIHn;eCT09HHfi, paBHa CyMMC BpCMCH BOCXCWa 3THX *6 flyr B 

npsMOH (4)epe. 

BuMHcaeHHB IlToaeMeH npoH3BOAHT AByMsi pasjiHMHUMH cnoco6aMH. riycTb Ha 
pHC. 2-C BA — aHHHs ropHaoHxa, AEF — He6ecHb{H SKBaxop, ZHA0 — aioiHnxHKa, 
H — xoMKa BeccHHcro paBHoaeHcxBHs, K — noaioc He6ecHoro axBaxopa. HcKOMaa ayra 
p(X) = EH, BocxoAHvaa Ha ropnaonxe oflHOBpeMCHHo c ayroft axaHnxHKH X = HA. flyra 
EH onpeaeaaexca xax paanocxb ayr HM h EM, x.e. EH = HM - EM. flyra HM ecxb 
ayra He6ecHoro axBaxopa, oxcHHXbiBaeMaa ox xohkh BeccHHcro 

_..K paBHoaeHcxBHa H ao xohkh ero nepecencHHa c nepnenaHKy- 

T^\ aapHMM CMy xpyroM CKaoneHHa KM, npoxoaaiqHM nepea xonxy' 
Z^\ I \ ^ axaHHXHKH, x.e., no onpeaeaennio, ecxb ne hxo HHoe xax 

npaMoe BocxoxaeHHe «(A) xohkh A. flyra EM = Aa (n^, 
ije coraacHO odosHancHHio, npHHaxoMy b HAMA) npeacxaBaaex 
V pasHocxb ayr HM h HE, x.e. Aa = a — p{X), oxcioaa 

p(A) = a(A) - Aa(A). (6) 

^ 3aaa«ia, xaKHM o6pa30M, cBoanxca k onpeaeaeHHKi Be- 

Phc. 2-C aHHHHbi EM = Aa(A) npn aaaaHHOM aHaneHHH npaMoro 

BocxoacaeHHa a(A). B cpeaneBexoBOH acxpoHOMHH cxpan HcaaMa 
BcaHMHHa EM = Aa naauBaaacb cypaBHenneM aHa», a b cpeaneBeKOBOH eBponeiicKOH 

aCXpOHOMHH — «pa3HOCXbIO BOCXO>KaeHHfi». 

flaa onpeaeaeHHa ayni EM HxoaeMefi paccMaxpHBaex noanbift c())epHqecKHH 
HexupexcxopoHHHK EFKA, b KoxopoM, coraacHO xeq)eMe Meneaaa, 

Crd 20K Crd 2KA Crd 2EM 
Crd 20F “ Crd 2AM Crd 2EF 
Han, ecan nepeiixH ox xopa k CHHycaM, 
sin 0K _ sin KA sin EM 
sin 0F “ sin AM sin EF ’ 

HO xaK KaK 0K = <p, 0F = 90° - <p, AM = <5, KA = 90° -6, EF = 90°, xo Bupaacenne 

npHHHMaex BHa 


3xox peayabxax Moacno noaynnxb h nponte — h3 npaMOyroabHOro c4)epHMecKoro 
xpeyroabHHKa EAM c npaMHM yraoM M h yraoM b E, HSMepaeMHM ayroH 
AF = 90° - <p. B 3XOM xpeyroabHHKe sin Aa = sin EM = 

_ tg <5 tg (p. TaKHM o6pa30M, 

jN, ” arcsin (tg<5 tg tp). (8) 

/C n \ Oxcioaa caeayex, «rro npn Aa = 0, x.e. na aeinHOM axBaxope, 

[ // \ P(A) = «(A). 

Bxopoft Mexoa HxoaeMea aaa onpeaeaenna BeaHHHHH 
^ no3Boaaex HcnouibsOBaxb Binecxo ninpoxH p npo- 
\ —7 aoaacHxeabHOCXb HaHOoabmero aaa M na aannoii mnpoxe. 

\. Hycxb Ha pnc. 2-D VEAG — neOecHUH axBaxop c noaio- 

COM N, EHF — rc^HSOHx, VHC — axaHnxHKa, V — xoHKa 
BeceHHero paBHoaencxBHa, C — xoHKa SHMHero coanaecxoa- 
Pmc. 2 -d jjjja, H — Bocxoaamaa xoHxa axaHnxHKH c aoaroxoii A, 
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AH = <5 — ee cioioHeHHe, F — xouKa nepeceicHHa Kpyra cioioHeHHa, npoxoaamero 
Hepea TOHKy cojiHuecroaHHa C, c ropHaoHxoM; e — yrcwi naioiOHa 3ioihiithkh k aKBaxopy. 
Toraa «yra p(A) = VE = VA- EA = a(A) - Aa(A), rae a(A) = VA — npaMoe bocxo*- 
flCHHc, a Aa(A) = EA — HCKOinaa «pa3HOCTb BocxoxaeHHft*. CorjiacHO xeopeMe Menejiaa 
fljia nojiHoro c4)epHHecKoro tiexupexcxopoHHHica EGNH 
CrdlEG CrdlFG CtAIHN 
Crd 2EA ~ Crd 2FN Crd 2AH 

HjiH, eoiH nepeitxH ox xopa k CHHycaM, 
sin EG _ sin FG sin HN 
sin EA~ sin FN sin AH' 

Ho FG= E, FN =90° - e, AH = d, HN = 90° - d, EG = M - 90°. HoaxoMy 
sin (M/2 - 90°) _ sin e sin (90° - 3) 
sin Aa sin (90° - e) sin d ’ 


oxKyaa 

sin EA = sin Aa = - cos (M/2) tg d tg e. (9) 

Ynxa (7), noaywHM cooxHomcHHc (2): 

-cos (M/2) = tg ^ tg Ey (10) 

3KBHBaneHXHoe BbiaHCHHxeabHoii njwiteaype, c noMombio Koxopoft rixoaeMeft, Hcnoabsya 
xeopcMy MeHcaaa, naxoanx HaHOOJibmyio npoaoa»:HxejibHOCXb ana M no naBccxHoft 
reorpac^HaecKoii ninpoxe <p [HAMA, p.36-37]. 

57. Cm. c. 33. 

58. KnemHaMH (XriXai) FIxoaeMefi HasuBaex cosBeaane (a nnoraa h anax Soanaxa) 
BecoB. B xadxHuax, oanaxo, oh Bceraa Hcnojibayex npHBbiwHoe hbm naaBaHHc — Becw 
(Ziyyd;). 3xa xepMHHoaorHHecKaa caoacHocxb CBaaana c HCXopHeft rpewecKoro SoaHaxa, 
Koxopbift nepBOHaaajibHO coaepacaa xoabKO 11 coaBcaanii: mccxo Bccob aaHHMaaH KaemHH, 
KOxopHe cHHxaaHCb aacxbK) coaaeaaHa CxoproioHa. 

59. 27;50x2 - 19;12° = 36;28°. 

60. Cm. c. 33. 

61. TaOnnna «BpeMeH Bocxoaa* ayr aioiHnxHKH b namioHnoH c(J)epe cocxohx aa 11 
nacxcH. Kaxaaa Ha hhx cooxaexcxByex onpeaejieHHOH reorpa(J)HHecKoii ninpoxe, Koxopaa 
saaaexca npoaoaacHxejibHOCXbio HaHOoabmero ana (ochobhoh napaMexp) h bmcoxoh 
nonioca He6ecHoro axBaxopa naa ropaaoHxoM. npoaoa*HxejibHOCXb HaH&wibmero ana 
M B 3XHX xaOnHnax HaMenaexca ox n** (npaMaa a^epa) ao 17*’ c HHxepBaaoM 
riepBbiH cxon6eu Kaxaoii na Macxeii xa6jiHi;fei coaepacHx aHanenHa aoarox A. 
U= 1,..., 36) c HHxepBanoM 10° no xpH aHaneHna na Kaxauit anax aoanaxa; bxo- 
poii cxon6en — BpcMcna Bocxoaa cooxBexcxByK)mHx 10-rpaaycHbix HHxepBaaoB 
/3(AA) =p(A.^j)-p(Ap; xpexHii cxoaOen — cyMMapnoe aHaneHne bpcmch Bocxoaa 
p(A.) ayrH axannxHXH ox 0° ao A. na aanHOii reorpatjjHnecxoH mHpoxe. IIpoMeacyxoHHbie 
anaHCHHa 4)yHxn;HH p(A) aoaacHH BbiHHcaaxbca nHHCHHOH HHxepnonanHCH. IIpHMepbi 
BbiHHCaeHHa bpcmch Bocxoaa ayr axjiHnxHXH xax 4)yHxnHH ^ h A, npoHSBcacHHbic no 
3XHM xaOnnnaM, cm. b xommchx. 26 h 70 x xh.IV h xommchx. 12 h 110 x xh.V. 

IIcpBaa nacxb paccMaxpHBacMoit xaOjiHHbi BbiHHCacna ana <p = (b npaMoii c4)epc); 
xpcxHii cxonOcn b Hcii coaepacHx anancHHa npaMbix BocxoxacHHii a(A) ayr axannxHXH 
npH HaMCHCHHH aonroxbi ox 0° ao A^ acpca 10°. HpHMcpbi BbinncacHHa npaMoro 
BocxoxacHHa a(A) no naBCCXHOH aojiroxc CojiHua c noMombX) yxaaannoH xa6jiHn;bi cm. 
B XOMMCHX. 31 H 50 X XH.IV. 

62. B rnaBc 9 paccMaxpHBacxca hhxji npofiacM, nocBamcHHbix onpcaMennio 

aCXpOHOMHHCCXOrO H CC30HHOrO BpCMCHH. 
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npunoxemji 


PaBHoaeHCTBeHHhiH Mac ecTb BejiH^Hua nocrosHHaa, cocraBjiaiomaa 1/24 aacTb cyroK 
H ccx)TBeTCTByiouiaa 15° He6ecHoro SKBaxopa. Ilpoaaii^HT&abHOCTb ace ceaoHHoro aaca 
(<i)pai KaipiKai) HaMCHaerca b TCMCHHe roaa. Ilo onpeaeacHHio aro V12 aacTb CBcraoro 
BpcMCHH cyTOK (ec:JiH peab Haer o aHeBHbix >iacax). MaxcHMaabHOH BeaHHHHbi ona 
aoCTHraer b aenb aeTnero cojiHuecToanHa, MHHHMaabHoii — b acHb 3HMHero 
coaHuecToaHHa (cooTBercTBCHHo b loacHOM noaymapHH Bce Hao6opoT). B ann 
paBHoacHCTBHH npoaoaacHTeabHOCTb ceaoHHoro laca coBnaaaer c BeanaHHOH paBHoaen- 
CTBCHHoro aaca. Kpome Toro, 3th BeaHWHU coBnaaaiOT na scmhom aKBaTope, rae 
npoaoaacHTeabHOCTb awa h homh paBHa Bceiaa 12 wacaM. 

CymecTByer npocraa aaBHCHMCxrrb Me*ay npoaoaacHTeabHOCTbro CBcraoro bpcmchh 
cyroK (a caeaoBaTeabHo, h ceaoHHoro aaca) h BpeMcnaMH socxoaa ayr axanaTHKH na 
aaHHOii reorpacJjMaeCKOii mHpore. IlycTb b aaHHbiii aewb Coanue naxoanxca na axaHOTHKe 
B TOMKC H H MMcer aoaroTy A. ripH Bocxoae CoaHua Toaxa H naxoaHTCa b BOCroaHOH 
aacTH ropM30HTa, npn 3axQae Coanua Bocxoanr ToaKa H = H + 180° axanaTHKH, Toraa 
xax H aaxoawT. Mw npeHe6peraeM npH aroM co6cTBeHHbiM aBHacenneM Coanua no 
axaiinTHKC. OaeBMano, aro BpeMa or Bocxoaa ao aaxoaa H onpeaeaaer npoaoaacHTcab- 
HCKTb ana, h oho paBHo bpcmchh BOCxoaa ayni HH axanaTHKH. Bbime noxasano, aro 
BpcMa BCKxoaa ayni axaHnTHKH AB onpeaeaaerca cooTHomcHHCM p{BA) = 
= p(A) — p(B), B cayaae ecan X(A) > X(B). Cootbctctbchho npoaoaacHTcabHOCTb ana 
6yacT paana 

£/(A) =/5(A + 180°)-/3(A), (11) 

rac t/(A) — npoaoaacHTcabHCKTb cBcraoro bpcmchh cyroK, BbipaaccHnaa bo bpcmchhnx 
rpaaycax. TaxHM o6pa30M, BcanaHny t/(A) moxho BwaHcaHTb, noabayacb TafianuaMH 

ra.8. ripM aroM ancao paBHoaeHCTBCHHwx aacoB b ane onpeaeaaerca xax a aanna 
oaHoro ccaoHHoro aaca xax 



ripHMCpbl BbiaHCaCHHH CM. B XOMMCHT. 26 H 70 X KH.IV. 

63. npoaoaacHTcabHOCTb ceaoHHoro aaca moxho noayaHTb, hc BwaHcaaa Beananny 
{/(A), B Bwac 

= 15° + il«(A)-/>(A)r ( 12 -) 

no H3BecTHOH aoaroTc Coanua A, rae Bupa^cHHc b cxo6xax onpeaeaaer «pa3HOcrb 
Bocxo3KaeHHa», o xoropoii peab maa Bume [HAMA, p.41 ]. 

64. Snaa npoaoaacHreabHOcrb ceaoHHoro aaca onpeaeaeHHoii aarw (a 

ccaH M3BecTHa aara, ro HaBecrna raxxe aoarora Coanua A), BpeMa cyrox (onpeaeaacMHx 
xax ancao t ceaoHHbix aacoB, npomeamHx nocae BOCxoaa Coanua) h reorpa4>Haecxyio 
uinpory <p, MoacHO onpeaeanrb aoarory BOCxoaanieH b aror MOMcnr roaxH axannrnxH 
A(//). nocaeanaa HaBecrna b aaaHHHCTHaecxoH acrpoaoniH noa HaaBanHCM zopocKona 
nan acufindenma. HnrepBaa nocae Bocxoaa CoaHua ao paccMarpHBacMoro MOMcnra 

dO) 

onpcaeanrca xax j2 ^ BpeMCHHbix rpaaycoB. Or MOMCHra Bocxoaa roaxH BeccHHcro 

paBHoaencTBHa ao MOMcnra Bocxoaa (Coanua npomao p{X) BpeMCHHbix rpaaycOB, a ao 
Bocxoaa roHXH H ccxyrBercrseHHO 

pQ^) + (13) 

BpeMCHHbix rpaaycoB. Ho nocaeanaa BeaHHHHa ecrb, no onpeaeacHHio, spcMa socxoaa 
roMXH axannrnxH H, r.e. 

p{H) = p{X) + 


(13') 



Ko.wueHmapuu k KHuee emopoA 


OTCwaa no Be;iH>iHHe p{H) npH noMomH Ta6;iHm< bpcmch Bocxoaa moxct 6iiiTb Hailaena 
cooTBCTCTByiomaa BeaHHHHa k{H) npH HSBecTHOH ip. npHMepn BUHHcaeHHH cm. b [HAMA, 
p.41-42]. 

65. nocaeanaa aaaaaa 3toh raaBii — onpeaeacHHC aoaroTbi X KvabMHHHpyiomeH 
TOMKH OKaHOTHKH M nO H3BeCTHOH mHpOTC MCCra ip H BpeMCHH t. nTOaeMCH 
paccMaTpHBaer aaa cayaaa. 

1) flano sHancHHe k{H) — aoaroTbi Bocxcaameii 
TOMKH aicaHOTHKH H. Tpe6yeTca onpeaeaHTb X{M). 
riycTb Ha pHc. 2-E H3o6pa*eHa CTepeorpa4)HHecKaa 
npocKUHa He6ecHOH c(J)epbi Ha naocKocrb He6ecHoro 
OKBaxopa, rae V — TOHKa BCccHHero paBHoacHcreMa, 

CE = 90° H VE = p(H). Toraa npaMoe BocxoxcACHHe 
tohkh M onpeaeaHTca Bbipa*eHHeM a(M) = VC = 

= VE - CE = p(H) - 90°. Snaa a(M), no TaOaHnaM 
ra.8 aaa npaMoro Bocxo*aeHHa moxho naiiTH X(M). 

2) IlycTb aaaan momcht bpcmchh t (a aro 
03HaaaeT, hto H3BecTHa Taxxe aoaroTa CoaHua A) m 
HHT epBaa bpcmchh t MC*ay 3 thm momchtom h noaancM 
B ceaoHHHx HaH paBHoaencTBCHHHx wacax, axBHBaacH- 
THbiii B rpaaycHOM hsmcpchhh ayrc DC (pnc. 2-E). 
rio TaOaHuaM ra.8 naxoaxM anaMCHHC npaMoro boc- 
xoacaCHHa Coanua «(A) = VD. Flo 3Ha«iCHHio a(X) onpcaeaHTca npaMoe BOCxoacaeHHC 
KyabMHHHpyiomCH tomkh OKaHnTHKH M: a(M) = a(X) — DC. OnpeaeaHB cro, moxho, 
BocnoabaoBaBuiHCb tcmh *c Ta6aHuaMH, HaiiTH anawcHHc A(Af) [HAMA, p. 41-42]. 

AnaaorHHHbiM o6pa30M npoBoaHTca h oOparnaa oncpauHa: onpcaeacHHC aoaroTn 
BOCXOa»WeH TOHKH X{H) no H3BCCTHOMy 3Ha<ICHHIO aOarOTbl XyabMHHHpyiOmCH TOHKH 
X{M). ripHMCpbl BblHHCaCHHa A(M) no H3BCCTHbIM A H 7 CM. B KOMMCHT. 12, 108 H 
110 K KH.V. 

66. T.C. TOHKOH 3CHHTa. 

67. Yrabi MC*ay axaHnaHKOH h MCpHananoM onpcaeaHTb acrac, nocKoabxy ohh hc 
aaBHcar or reorpa(j)HqccKofl ninpoTH, a asaaiOTCa 4>yHKUMeft ToabKO aoaroTbi tohkh 
ncpcccHCHHa axaHnTHKH c MCpnanaHOM. ntoaeMCH onpcaeaaer oth yrabi aaa 12 anaac^iHft 
aoaroTH, cooTBcrcTByromHx naaaaaM SHaKOB soaMaxa. HpcaBapHTcabHo oh aoKaabiaacr 
aaa cooTHomcHHa chmmctphh: 1) yraH b TOHKax aiuiMnTMKH, 

CHMMCrpHHHblX OTHOCHTCabHO TOHCK paBHOaCHCTBHH, paBHbl; 

2) cyMMa yraoB b TOHKax, CHMMCrpHHHbix oTHocHTcabHo 
coaHuccToaHHii, paana 180°. SarCM oh aoKaSbiaacr, mto yroa 
Mcxay SKaHnTHKOH h McpnanaHOM paacH 90° b TOHKax 
coaHuccToaHHii h 90° ± e b xoHKax paBHoacHCTBHH. B o6mCM 
cayaac, Koraa xyabMHHHpyiomaa Toaxa amiHiiTHKH M hmcct 
npoH3BoabHyio aoarory X{M), npuMCHaerca, xax oObiano, 

TcopcMa McHcaaa. 

riycTb Ha PHC. 2-F CFE — Hc6ccHbiH aKBarop, MF@ — 
axaHOTHKa, M — xyabMHHHpyiomaa TOMKa amiHnTHKH, 




KOTopaa cayxHT noaiocoM 6oabmoro xpyra KK, npoxoaamero 

Hcpc3 TOHKy BOCTOxa axBaxopa E, npcacTaBaaion(yK) co6oh noaKK McpnanaHa KMCK. 
riToacMCH paccMaTpHBacT noanbiii c4)cpH<iccxHii MCTbipcxcropoHHHx MCKQEF, b 
xoTopoM, coraacHO TCopCMC McHcaaa, 


sin MC _ sin MF sin &E 

■ /-.T^ ~ sin FQ — 
sm CK sin EK 


HaH 


sin 5 ^ sin [180° -A(A^] sin eg 

sin (90° - d) sin [90° - (180° - A(Af))] sin 90°’ 
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npUJlOXeHUM 


MTO paBHOCHJIbHO COOTHOmCHHK) 

tg 3 = tg A(A/) sin QE, 

OTKyfla 

sin©£: = tg(5ctg-l(A0. (14) 

Mckomhh yroji b M (= KMQ) HSMepaeTcn flyroii KQ 6o;ibmoro Kpyra KK, paBHOH 
90° + QE. 

nTOJiCMeii BhiMHCTiaeT b o6meM cayaae hckombih yro;i fljia aByx aHaaeHHH flOjiroTbi 
X{M) = 30° H 60°. Bee ocrajibHue anaaenHa onpeaejiaiOTca no 3 thm anyM na ocHoae 
aOKaaaHHhix Bume cooTHOmCHHii CHMMeTpHH. Jl^a yao6cTBa npHBCacM b raO^HanoM bhac 
noayacHHbie IlToaeMeeM anaaCHHa yrjia Me*ay aioiHnTHKOH h MepnaHaHOM aaa 12 
SHaaCHHii aoaroTH A(Af) [HAMA, p.47-48]: 


0° OBHa 

66.9° 


0° Teabua 

69:0 

0° Pbi6 

0° BjiHSHeuoB 

77;30 

0° BoaoJiefl 

0“ Paxa 

90:0 

0° Koaepora 

0° JIhBa 

I02;30° 

0° Crpejibua 

0° fleBw 

111:0 

113:51 

0° CKopnHOHa 

0° BecoB 


68. SnaaeHHa yraOB Meacay amiHOTHKOH h ropHSOHTOM onpeaeaaioTca, xax h b 
npeabiaymeM cayaae, aaa aseHaaiiaTH roacK aKannTHKH — HaaaabHbix ToacK anaKOB 
aoaiiaKa — npn 4 )HKCHpoBaHHOM anaaeMKH mupoTbi. IIpeaBapHTeabHO IlToaeMeH 
aOKaaMBaer cooTHOmeHna chmmctphh: 1 ) ToaxH aiuiHnTHKH, CHMMeTpnaHO pacnoao- 
xcHHbie OTHOCHTeabHO ToaCK pasHOaeHCTBHH, o 6 paayiOT c ropnaoMTOM paBHbie yraw; 

2 ) yrabt npn BOCxoa»meH h aaxoasmieH Toaxax aicaHnTHKH cocraBaaiOT b cyMiae 180°; 

3) ToaxH 3KaHnTHKH, CHMMerpHaHbie OTHOCHTeabHO Toaex coaHitecroaHHH, npn Boexoae 
H aaxoae o6paayioT yrabi, b cyMMe pasHue 180°. Hocae aroro IlToaeMeH onpeaeaaer 
HCKOMbie yrabi v aaa nanOoaee npocroro cayaaa, xoraa BoexoaaT naH aaxoaaT ToaxH 

paBHOacHCTBHH (A = 0° Han 180°); b 3tom cayaae yroa Me*ay 
aKanoTHKOH h ropnaonTOM v = 90° — ip + e. 

B o6meM cayaae paccyacaenna flToaeMea CBOaaTca k 
caeayiomeMy. IlycTb na pnc. 2-G Toaxa H SKaHOTHKH 
VHMG, HMeioniaa aoaroTy A, naxoaHTca na jihhhh ropnaoHTa 
EHSK. ripoBeacM xpyr bncoth ZKGZ, aaa KOToporo ToaKa 
H aBaaerca noaiocoM. TpeOyerca onpeaeaHTb ayry KG aroro 
Kpyra BbiCOTbi, HaMepaioiayio hckomhh yroa KHG. Toaxa 
E HeOecHOro 3KBaTopa VE BOexoaHT na ropnaoHTe oanOBpe- 
MeHHO c H. IIpoBeaeM xpyr BbicoTbi ZS M Z, aBaaioiaHHca 
oaHOBpeMeHHO xpyroM CKaoHenna, aaa KOTOporo Toaxa E — 
noaioc. Toraa Toaxa M nepeceaenna aroro Kpyra c 
3KaHnTHK0H ecTb ToaKa HHacHeii KyabMHHan;HH 3KaHnTHKH; 
TaK KaK Mbi MoaceM onpeaeaHTb no nsBecTHofi aoaroTe H aoaroTy KyabMHHHpyiomeH 
TOaKH M 3KaHnTHKH, TO Mbi TaKxe 3HaeM aoarory ToaKH M = M + 180°, Haxoaameiica 
B HH*HeH KyabMHHaaHH. HcKOMaB ayra KG onpeaeaaerca c nOMOnibio Teopeiabi Meneaaa 
aaa noaHOro ciJiepHaecKoro aerbipexcropoHHHKa ZKGMHS c BepmHHoii b TOaKe G, 
KOTopaa HMeer BHa 



Pmc. 2-g 


sin ZK _ sinZS sin HM 
sin KG ~ . — sin HG' 
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TaK KaK flyra ZK = ZS = HG = 90°, to oto Bupa^Kenne npHnier i 
1 _ 1 srnHM 

sin KG~ . — 1 ’ 


OTKyna nonynaeM 
. _ sin SM 


Ho nyra HM = A(M + 180°) - a nyra S M = (90° - (p) - d(M). BxoflHmne b sth 
B upaxceHHH BenHMHHH — ncwrora Kyjn>MHHHpyion;eii xonKH h ee CMOHenne — Moryx 
ObiTb onpenenenbi cornacno npaBiuiaM, oObacnenHUM Bume. 

B xanecTBe npaiaepa IlTojieMeH npoBonar BuaHCjieHHa Ana X(H) = 30°. 

YrjiH McacAy skahothkoh h ropHSOirroM ne xaOyAHpoBaHN b «Ajii>MarecTe)> b aBHOM 
BHAe. Oahako ohh MoryT 6biTb Aenco nonyMenbi npn noMon;H raOnHina b rn.lS, tab b 
CT onOnax, oaarnaBAeHHHx «yrAbi BOCTOMHbie», Ana xaacAOH maporia npHaeACHH yrnbi 
McacAy axnHnTHKOH h xpyroM bhcoth, npoxonan^HM aepea roaxy Bocxona H sxjiHnTHXH. 
Tax xax xpyr bhcoth nepneHAnxynapen ropHaoHTy, to mh nojiyuHM yron MCxcAy 
axjiHnTHxoH H ropH30HTOM, BHMHTaa 90° H3 npHBeACHHHx BennaHH «BOCToaHHX yrAOB». 
Mh npHBOAHM 3Aecb TaOnnny yrnoB Me*Ay axAHnnixoii h ropH30HTOM, BHaHCAennyK) 
O.HeiireOayapoM [HAMA, p.47] yxa3aHHHM mctoaom na ocHOBannH TaOnnaHHX ashhhx 
«AnbMarecTa)i>. 



KjIHMaT 

M 


Obch 

II 

BaHSHenw 

BoAOJieii 

Pax 

Kosepor 

.ncB 

CTpenen 

flcBa 

CxopnHOH 

Becbi 

I 

Mepos 

13" 

\6\2V 

49;42 

52;9 

59;51 

71;57 

84;51 

94;9 

97;24 

II 

CHCHa 

13V2 

23;51 

42; 18 

44;41 

51;53 

63;46 

76;53 

86;41 

90;0 

III 

HHXCHHfl 

ErnneT 

14 

30;22 

35;47 

37;55 

44;49 

56;28 

69;49 

79;55 

83;29 

IV 

Poaoc 

\4Vi 

36 

30;09 

32;07 

38;36 

50;01 

63;36 

74;7 

77;51 

V 

rcAAecnoHT 

15 

40;56 

25;13 

26;59 

33;06 

44; 16 

58;06 

68;59 

72;55 

VI 

CpCAHHfl 

nOHT 

15V2 

45; 1 

21;08 

22;43 

28;25 

39;21 

53;25 

64;43 

68;50 

VII 

BopHCCpCH 

16 

48;32 

17;37 

19;22 

24;20 

34;58 

49; 20 

61;22 

65; 19 


IIpHMepH onpeAenenna yrnoB v MexAy axnHnrHXOft h ropHaoHTOM no Ta6AHu;aM 
IlTOAeMea cm. b xommcht. 94, 103, 104, 113 x xh.XIII. 

MeroAH onpeAencHHa yrna HaxjiOHa axAHnrHXH x ropHaonry CHrpajiH Oonbrnyx) pcuib 
B HCTopHH acrpoHOMHH MycynbMaHCXoro Bocroxa, Tax xax HcnanbaoBanncb Ana 
onpcAencHHa nepaoH bhahmocth MonoAoro Mccana — neoMenHH, HCoOxoAHMoro arana 
B BHMHcneHHax, CBaaaHHHX c Mycy.nbMaHCKHM xanenAapcM. 3toh npoOnene nocBainenn 
cnennanbHHe paaAenn npaxTiiaecKH Bcex aHAncen IX-XVII bb. Cana ace npodncMa 
onpeAenenna nepBoii bhahmocth MOnoAoro Mecana Hipana BaxHyx) pcuib eme b 
ApeBHeBaBHAOHCxoH acrpoHOMHH. Bo3MOacHO, 3T0 oOcToarenbCTBO oxaaano BAHaHne h ha 
crpyxTypy «AAbMarecTa)> [SA, p.116-118]. 

69. T.e. napaAAenbx), npoxoAameft aepea Poaoc. 

70. Cm. c. 56-57; cooTBercTByKinwa BennaHHa Ana BepxHeii xynbMHHanHH BHancnena 
B [HAMA, p.42]. 

71. Cm. c.57-58. 

72. Cm. c.58. 

73. Bnanane IlTOAeMeH paccMaTpHBaer aacTHHii CAyaaii, xorAa oaha h3 Toaex 
coAHnecToaHHa npoxoAHT aepea mcphahah. IlycTb na pnc. 2-H ATB — axAHnnixa, 
ZT — MepHAHAH, T — Toaxa coAHnecroiniHa, HaxoAan»aca na MepHAHane, A n B — 
TOaxH axAHHTHXH, paBHOOTCToanQie or T (TA = TB) h pacnoAoaceHHHC ha CHMMerpnaHHX 
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UpuMixenux 


MepHflHaHy Kpyrax bhcoth, KOTopue cocraanfliOT c amiHnTHKOH ccxyrBercTBeHHO yr;iH 
a H jS. Jlenco noKaaaTb, mto a + p = 180°. 

74. CyTb paccy*fleHHH nraneMea cboahtca k oteayioineMy. IlycTb na pnc. 2-1 
AMB — He6ecHbiH aKBarop, ZM — MepHAHaH, — tomkh aicjiHnTHKH, 

CHMMerpHMHbie OTHOCHTCAbHO MepUflHaHa, NP^ H NP^ — KpyrH CKJIOHBHHa TOWBK Pj H 
P^, P^Z H P^Z — cooTBercTByioinHe TOMKaM P^ h 
K pyrH BbicoTH. IlycTb y — yroA Me*Ay aicjianTHKOH 
H MepHAHaaoM, ccjih TOUKa P abacht Ha MepHAHaHe, 
a — yixwi MCXAy aKAHnTHKoft h KpyroM bhcoth b 
TOMKC T’j, j8 — yixwi Me*Ay aicjiHnTHKOH h KpyrOM 
BHCOTH B TOMKC P IlTOAeMeH AOKaSHBaCT, MTO 

a + = ly HCSaBMCHMO or mHpoTH Mccra <p. 

75. npH paccMorpcHHH oOiAcro CAyMaa nTOACMeii 
BHaMaAC onpcACAaer; 1) KyAbMHHHpyiomyio, 2) bocxo- 
Aamyio TOMKH OKAHATHKH, a saTCM 3) aCHHTHOe 
paccToaHHC hcxoahoh tomkh P. PaccMOTpHM ero aoh- 
CTBHa noApoOHce. 

1) nycTb Ha pHc. 2-K ZCMS — McpHAHan, P — 
AaHHaa TOMxa axAHOTHKH c AOAroTOH X,M — Kyjib- 
MHHHpyiOlAaa TOMXa aKAHHTHKH. flAa Toro mto6h 
O npCACAHTb ee aXAHATHMCCKyiO AOArOTy no HaBCCTHOH 
AOArOTC A TOMKH P H HHTCpBaAy BpCMCHH i** (BHpa- 
ACCHHOMy B Macax) or AaHHoro MOMcnra ao MOMCHTa, 
KOFAa P OKaxerca b McpHAHaHc 6AaroAapH cyroMHOMy 
BpaipcHHio HcOecHoil ccjicpn, CACAyoT k npanoMy 
BOCXOACACHHIO TOMKH P npH6aBHTb BCAHMHHy 15°<‘’; TO, 
MTO noAyMHTCa, OyACT npaMHM bocxoacabkhcm tomkh 
M, T.e. a(M) = a(P) + 15°?*’. Do HSBecTHoft bcahmhhc 

a(M) MOXHO B COOTBCTCTBHH C AaHHHMH Ta6AHaH 

BpcMCH BocxoAa B npaMOH c(t)epe (fa.S) onpcACAHTb X(M). 

2) flAa onpcACACHHa aqatoth BocxoAflmcH tomkh axAHATHKH H Ha reorpa<J)HMecKoii 
fflHpoTc <p CHaMaAa onpcACAacTca apcMa bocxoaa aroii tomkh p{H) = A(Af) + 90°. SaTCM 
no H3BecTHOMy SHaMCHHio p(H) moacho no TaOnnae bpcmch BocxoAa aah cooTBCTCTBy- 
lomero sHaMCHHa <p (fa. 8) onpcACAHTb X(H). 

3) ZlAa onpcACACHHa acHHTHoro paccroaHna z tomkh P nTOACMeii npHMCHacT TcopcMy 
McHCAaa. nycTb na pnc. 2-K h 2-L (oh npcAcraBAacT MacTb pnc. 2-K) P — Aannaa, 
M — KyAbMHHHpyiomaa ti H — BocxoAamaa tomkh okahathkh. PaccMaTpHBaerca noAHnii 
c4)epHMeCKHH MCTHpeXCTOpOHHHK ZMSAHP, B KOTOPOM, COrAaCHO TCOPCMC MCHCAaa, 

Crd 2MS ^ Crd 2MH Crd 2PA 
Crd 2SZ Crd 2PH Crd 2ZA 
HAH, ecAH nepeilTH ot xopA k cHHycaM, 
sin MS _ sin MH sin PA 
sin SZ sin PH sin ZA' 

Ho TaK KaK Ayra SZ = ZA = 90°, MS = 90° - - d(M) ], MH = X{H) - A(Af), 

PH = X{H) — A(P), TO BHcoTa h tomkh P onpcACAHTCa h 3 cooTHomCHHa 

cos [y -.>(«) I ■ 

OTKyaa 

sin h{P) = 



[<p-d(M)] sin [k{H)-k{P)\ 
sin U(/f) - A(JW)] 
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SeHMTHoe paccTosHMe towkh P, T.e. ayra PZ = 90° - PA = 90° - h(P). 

ripMMep BbiMHCJiBHHa aeHHTHoro paccroaHHfl coraacHO MeroaMKe IlTcwieMea cm. b 
KOMMBHT. 109 K KH.V. 

OnpeaejiMB aenaTHoe paccroaHHC Z AannoH to>ikh sicjimiithkh P b HaBecTHHH mombht 
BpcMCHH <, riTcwieMeii npacTynaer naKOneu k BBmHCJieHHio yr.aa Meamy aicjianTHKOif m 
KpyroM BHCOTH P, KOTopHii HaxonHT onaTb-TaxH npn noMomn TeopcMH Menejiaa. 

Ha pHC. 2-M, KOTopHH npeflcraBJiaer co6oh «iacTb pwc. 2-K, BOKpyr P, xax BOKpyr 
no.nKx:a, npoBCflCM OoJibuioii xpyr HeOecHOii c(t)epBi KLA. PaccMOTpwM oOpaaoBaHHHii c 




Pmc. 2-m 


noMOiubK) fly™ KA hoahuh c4)epHiiecKHH HerbipexcropoHHHK PKLAH, b xoropoM, 
corflacHO TcopcMc McHCflaa, 


Crd 2/M Crd IPH Crd 2LA 
CrAlAK CrAlHL CrdlKA 


HAM, ecAH nepcHTH x CHaycaM, 
sin PA _ sin PH sin LA 
sin AK sin HL sin KA' 

Sflccb KA = 90°, = 90° - PA, rae PA = h — BHCora towkh P, onpeaeABHHaa BHme, 

HL = 9(f~PH, rfle PH = X(H) - X(P) — BCAHaHHa, Taxxe onpeaeABHHaa Buine, h 


BbipaXCHHC (15) npHMCT BHfl 


sin/>^_sinU(7/)-A(7>)] 
cos PA coslX(H)-X(P)] 

(15') 

OTKy^a 


, * .sink cos IX(H) - A(P) ] 

LA = arcsin-, . —rhifT 

cos h sin [/(//) - X(P) ] 

(16) 

LA = arcsin {Ig h(H) cig [X(H) - X(P) ]}. 

(16') 


3Haa BCAHMMHy ayPH LA, Aerxo HatiTH hckombih yixwi y, Hcxoaa na cooTHomeHHa 


y = 180° - KL = 90° + LA. 

ripHMepbi BbmMCABHHa ypAa y coraacHO MeroaHKe nroABMea cm. b kommbht. 12 h 113 

K KH.V. 

BnocAeflCTBMM acrpoHOMH cpeaneBeKOBOro Bocroxa BHHHCAaAH 3 th napaMerpn npome, 
B o6xoa TeopeMH MeneAaa, noAbayacb TeopeMOii CHHycOB aaa npaMoyroAbHoro 
cctcpwaccxoro TpeyroAbHHxa [PoxancKax, 1976]. 

76. raaaa 13 npeacraBAaer co6oh TaSaHUbi aHanenHii z(X,t,<p) h y(X,i,(p), 
BHMMCACHHbie flAa COMM xAMMaTOB, HtHpoTH xoTopbix xapaxTepHayMTca MaKCHMaAbHOii 
npoaoAXMTeAbHOCTbK) ana h cooTBercTByiomeH Bbicoroii noAMca, HaaHHaa or Mepoa 
(M = 13*’ M (p = 16;27°) ao BopHc4)eHa (M = 16** h <p = 48;32°); npHpaiqeHHe nrapoTbi 
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npiLIOXeHUX 


OT KJiHMara k KJiHMary cooTBercTByeT HaMCHCHHiO MaKCHMajibHoft npoflcwixHT&ribHOCTH 
flH« Ha 1/2^. 

JIjis Ka*floro h3 ccmh KJiHMaroB nroneMeH cocxaBmi 12 «noflTa6;iHij(» fl;ia 12 
(J)HKCHpoBaHHbix 3HaMeHHH HOJiroTbi = (m — l)-30°, cooxBexcTByiomHX HanajiaM anaKOB 
30flHaKa. B KaxcflOH «nonxa6;iHij(e» nepeMeHHaa t HaMCHsexca ox 0 ao aHaacHHa V2M, 
x.e. nojioBHHH npoaojiacHxenbHocxH caMoro ABHHHoro flHa; t — axo apcMa b 
paBHOfleHcxBCHHbix aacax, Koxopoe aaxpaxHx xoaxa axjiHnxHKH c aojiroxoii A na ninpoxe 
tp, nepeMeniaacb cyxoMHbiM nsHSKCHHCM m 3 naHHoro nojiojKCHHa b luiocKocxb Mepiv^HaHa. 

Kaamaa h3 12 «nonxa6;iHu» ccwep>KHx Mexbipe cxoji6aa; nepBuH (oaarjiaB^ieHHHH 
«aacbi») coflepjKHx BpcMa t b paBHoneHcxBeHHbix aacax ox noJiysHa ao yKaaaHHoro 
MOMCHxa; Bxopoii cxoa6eu («flyrH») — acHHXHOe paccxoaHHC. HanpHMcp, ecan na ninpo- 
xe Mepo3 b noancHb 0° Paxa aoxHx Ha MepHaHane, xo b sxom cayaae 
z = 90° - (90° - p + e) = +16;27° - 23;51° = -7;24° (xaOaHua aaex 7;24°). B momchxh 
Bocxoaa HaH aaxoaa Coanpa anaacHHe z ana Bcex «noaxafiaHa» cocxaaaaex 90°. TpexHii 
H aexBepxbiii cxoaOun coaepjKax ananeHMa yraa y cooxBexcxBCHHO ana tohck aKJiHnxHKH, 
pacnoaosKCHHbix k Bocxoxy h k aanaay ox MepHanaHa. BHaaeHHa «3anaaHbix yraoB» 
noayaaioxca nyxcM BUMHxaHHa cooxBCxcxByiomHx aHaaeHHH «BocxoHHbix yraoB* h3 
180°. PaccMoxpHM, HanpHMcp, «noaxa6aHay» ana coaBcaana Paxa na mapoxe Mepoa. 
TpexHH cxoaOeu, x.e. aHaacHHC y k BocxoKy ox MepHanaHa, HaaHHaexca c 90°, xax xax 
axjiHnxHKa b naaaae Paxa (Koraa oana xoaica paBHoaencxBHa Bocxoanx, a apyraa 
aaxoanx) nepncHaHKyaapHa MepHanaHy. Ecan 0° PaKa naxoanxca Ha 1*' k Bocxoxy 
ox MepHanaHa, xo y = 25; 16° (xpexH* cxoa6ea), a ecaH na 1*' k aanaay, to 
y = 180° - 25; 16° = 155; 4 4°, b cooxbcxcxbhh c aaHHbiMH xa6aHnbi. SnaHCHHa yraoB aaa 
npoMeatyxoHHHx aHaacHHH aoaroxbi, bpcmchh h mHpoxbi aoa>KHbi BbiWHcaaxbca aHHeiiHOH 
HHxepnoaauHeH Me)Kay anaaenHaMH, 3a(t>HKCHpoBaHHbiMH b xa6aHne no xaacaoH Ha xpex 
nepeMCHHHx, axo aeaaex hx HcnoabaoBaHne KpaiiHe cao>KHbiM. 3xh xa6aHubi 
npeanaaHaaaaHCb raaBHUM o6paaoM aaa pacaexa aynHOro h coaHewHOro napaaaaxca. 
noaanee MycyabMaHCKue acxpoHOMbi coaaaaH cnepHaabHbie xa6aHnbi, noaBoaaiontHe 
BbiHHCaaxb cocxaBaaiomHe ayHHoro h coaHewHoro napaaaaxca anaanxeabHO 6oaee 
npocxbiM cnoco6oM. 

B HacxoamyK) xa6aHny BHeccHbi HcnpaBaeHHa coraaCHO [PA, p.l22, 130, n.l08]. 

77. HaMepcHHe IlxoaeMea 6biao peaauaoBaHO b ero «reorpa(J)HH», rae, oanaxo, oh 
H cnoabayex b xaaecxBe nepBoro MepHaHana ne MepnaHaH AaeKcanapHH, a MepHanaH, 
npoxoaamHH aepea CaacxaHBHe ocxpoBa, Han OcxpoBa BaasKeHHMx, cooxBexcxByiomHe, 
no-BHaHMOMy, KanapcKHM ocxpoBaM, — na xpaHHCM aanaae. 


KHHPA TPETbJI 

1. Peab Haex 06 oxkphxhh PHnnapxoM aBacHHa npeneccHH. Cm. no aaHHOMy Bonpocy 
[Kurtik, 1984; Toomer, 1978]. Teopna npeneccHH noapoOno paccMaxpHBaexca llxoaeMeeM 
B ra.2-3 kh.VII. 

2. IlToaeMeH aaecb hmccx b Bnay noBxoparomHCca ejKeroaHO nepHoaHaecKne 
HaMeHCHHa noao»:eHHH xoaeK Bocxoaa Coanna na rppHaoHxe, bhcoxh Coanna npn ero 
npoxoacacHHH aepea MepHanaH h npoaoaKHxeabHOCXH ana hah homh. 3xh HBaeHHH, 
cBaaaHHbie c roaoBbiM aBHJKeHneM Coanna no aicaHnxHKe, 6HaH naBecxHbi anxHHHbiM 
acxpoHOMaM aaaoaro ao IlxoaeMea. 

3. ripHCxynaa k nocxpoennio xeopHH asHaieHHa Coanpa, IlToaeMeH nocaeaoBaxeabHO 
pemaex xpn aaaaan: BO-nepBbix, onpeaeaaex, KaKoii Baa roaoBoro npoMejKyxxa b 
HaaBcuibnieH cxenena noaxoanx ana axoii neaH, BO-Bxopbix, BHacHaex, HMeex an axox 
roaoBOH npoMesKyxoK nocxoanHyio BeaHHHHy, B-xpexbax, naxoanx caMy axy BeaHHHHy. 

roaoBoii npoMejKyxoK onpeaeaaexca hm xaK HHxepBaa BpeMena, b xeaenne Koxoporo 
Coanne coBepiuaex na axaHnxHKe noanbiii o6opoT oxHOCHxeabHO neKoxopoH HaaaabHoii 
xoHKH. 3xox npoMejKyxoK MOJKer 6bixb HaMepen no-paaaOMy. Tpaannaa, Bocxoaamaa k 
F nnnapxy, paaaaaaex ana ochobhbix cnoco6a hx onpeaeaenna — npa noMomn 
HenoaBHJKHHx aBeaa h no oxHOmeHHio k xoikhm paBHoaencxBHft h coannecToaHHii. 
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ripoMCxyTOK BPCMCHM, B TeqcHiie KOToporo Cootuc BOSBpamaerca npn cbobm roflOBOM 
flBMxcHMM K OflHOii M TOM acc 3Be3fle, ecTb CHflepnqecKHH rofl. 3tot npoMexyroK 
Hcno;ib30BaBCM b MCConoTaMCKOii acrpoHOMHH h Mrpaa TaK>Ke onpeaejieHHyio pcvib b 
o;i;iMHHCTMqccKHX TCopwMX, npeauiecTBOBaBuiHX PHnnapxy. HHTepBaa BpemeHM or OflHOro 
H3 paBHOACHCTBMii vijiK c(xnHuecTO«HHH flo cjieayiomero oflHOHMeHHOro c hhm ecTb 
TponMqecKMii roa. B HacToamee Bpeiaa TponHqecKWH roa onpeae^aior xax HHTepBaa 
Mc^ay aByws bccchhmmm paBHoaencTBHaMH, ho b aHTHqHocTH He cymecTBOBaao Taxoro 
xccTKoro npaBwaa. Bo BpeMewa IlTOaeMea npoaoa^HTeabHOCTb TponnaecKOro roaa 
cocraBaaaa oxoao 365,242*^. Kax cHaepHqecxHii, rax h TponnaecxHii roaH b paBHOii 
CTcncHM xopouio BocnpoH3BOaaT ceaoHHbie H3MeHeHHa, cBaaaHHbie c aBH^enneM Coanua 
no oxannTMxc. PacxoxcaeHHe weacay hhmh oSbacnaerca npeueccHeii, ojia BpamenneM 
c<J)cpbi HcnoaBMxcHbix 3Be3a B HanpaBaeHHH nocaeaoBaTeabHocxH anaxOB aoanaxa, xax 
OTO aBaCHMC o&bacHacT riToaCMcii. 

B ocHOBy cBOcii TeopwM IlTOaeMeii xaaaer, caeaya PHnnapxy, TponnaecxHii roa. 
PciaaromHii aOBOa b noabay Taxoro Bbi6opa hmcct y Hero xHHeMaTHqecxHii xapaxrep. 
Hc6ccHbiii oxBaTop h oxaHnTHxa, coraacHO PlToaeMeio, o6pa3yiOT b npocrpancTBe 
a6coaioTHO HcnoaBHacHyro xoopaHHaTHyio CHcreMy. ToqxH paBHOaencTBHH h coanuecro- 
aHMM cayxcaT npH dtom ccrecTBeHHbiM naqaaoM orcqera aBH^KeHHii CBerna. naaneru 
X.C H ccjjcpa 3BC3a o6aaaaioT co6cTBeHHbiMH aBnaceHHaMH b npocTpancTBe, qro aeaaer 
MX Mcnoab30BaHMc b xaqccTBe roqex orcqera npH H3MepeHHH nepHOanqecxHX aBHXceHHft 
cBCTHa MCHCC yao6HbiM, rax xax noayqaeMwe b peayabrare BeaHqHHN cxopocreii 6yayT 
aaBHCCTb or cxopocreft aBHxceHMa caMHx roqex orcqera. 

4. ripHBcacHHaa riroaeMceM uHrara h 3 pa6oTbi Pnnnapxa npeacraBaaer eaHHCTBennoe 
H3BCCTHOC HaM cBHaercabCTBO o TOM, qro ApxHMea (III b. ao H.a.) npoHaBoana 
cncu,HaabHbic Ha6aioacHMa aJia H3MepeHHH npoaoaacHreabHOCTH rponHwecxoro roaa, no 
CBOCMy xapaxTcpy 6aH3xHC HadatoaeHHaM PHnnapxa. 

5. MHcrpyMeHT, o xoropoM Haer peqb, b coBpeMeHHoii aHreparype HSBecreH noa 
HaaBaHHOM paBHOaCHcrBeHHoro naH axearopHaabHoro xoabua. Ha pHC. 3-A npeacraBaena 
cro pcxOHCTpyxu,Ha, npHHaaJiexamaa C.B.XHTOMHpcxOMy, rae J — xoabuo, HaroroB- 
acHHOc H3 MeaH H ycraHOBaeHHoe b naocxocxH He6ecHoro axBaropa Ha aannoft mHpore; 
2 — ocHOBaHMc; a-a — anHHa MepHAHana. TeopernqecxH Coanue npH cboom aBH^eHHH 
no oxaHOTHKC oxaabiBaerca b naocxocxH axBaropHaabHoro xoabiia Ha aaHHOii mHpore 
aMuib aea paaa b roay — b aan Becennero h ocennero paBHOaeHcrBHii; npn aroM na 
xopoTxoc BpCMS 6yayT ocBemeHu o6e cropoHbi xoabpa, xax ceBepnaa, rax h io:KHaa, 
H o6pameHHaa x Coanuy qacrb xoabua ot6pocht reHb na npoTHBonoaoaxHyio ero qacrb. 
flpyrHC pcxOHcrpyxuHH aroro HHcrpyMeHra, a rax^e HCcaeaOBaHHe ero tomhocth cm. b 
iliritton, 1967, p.29; Bruin, 1976; Price, 1957, p.589]. 

6. -161, ceHTa6pb 27, 18^ O xaaenaapax, HcnoabayeMbix b «AabMarecTe», h Meroaax 
npco6pa30BaHHa aatjjHxcHpoBaHHbix b hhx aar Ha6aioaeHHH b loaHancxHii xaaeHaapb cm. 
B PIpHaoaceHHH «KaaeHaapb h xpoHoaorna b «AabMarecTe». 

B raaBc 1 m aaaee nroaeMeii npnBOaHr aaHHbie o mecTH Ha6aioaeHHax occhhhx 
piiBHOacHCTBMH H qerbipHaauaTH Ha6aioaeHHax bccchhhx paBHoaencrBHH, BbmoaneHHbix 
PnnnapxoM Meacay -161 h -127 roaaMH, a Tax*e o qerhipex co6cTBeHHhix Ha6aioaeHHax 
raxoro ate rana, aarHpoBaHHbix 132-140 r. H.a. Mo*ho caeaarb BhiBOa, *ito BMecre c 
aByMa 6oaee paHHHMH HaOatoaeHHaMH coanaecToaHHH, oano h 3 xoropbix npHHaaae*HT 
Merony h EBxreMOHy (b -431 r.), a apyroe — Apncrapxy CaMOCcxOMy (b -279 r.), 
HMCBfflHeca B ero pacnopa*eHHH HaOaioaeHHa aaa onpeaeaenaa npoaoa^HreabHOCTH 
roaa oxBarHBaaH npOMe^yrox Ooaee qeM b 550 aer. 

Ha6aioaeHHa paBHOaencTBHH h coaHitecroaHHii, cBeaenaa o xoropbix npHBOaHr 
nroaeMeH, Moryr 6biTb HcnoabaoBaHbi aaa OHeHKH nexoropbix napaMerpoB coBpeMeHHoii 
acrpoHOMHqecxoii reopHH, npeacae Bcero boxobbix ycxopennii aBH*eHHa JlyHH h 
B pameHHa SeMaH. HoarOMy ohh Bceraa npnBaexaaH BHHMaHHe He roabxo HcropHxoB 
acrpoHOMHH, HO h acrpoHOMOB. HccaeaOBaHHio arnx naOawaeHHH nocBamena oemapnaa 
anreparypa. Mh npHBOaHM aaecb raOanuy na anccepraimH flsx.BpHrroHa [Britton, 1967, 
p.23. Table II-l ], coaep^amyio peayabrarbi ero anaanaa roanoCTH arnx nafiaioaenHii 
(HOBoe HaaaHHe, ocraBmeeca, x co:xaaeHHio, hbm HeaocrynHHM, cm. [Britton, 1992]). 
B Ta6aHij(e npHBoaarca — HOMep HaBaioaCHHa; aara h mccto naOaioaeHHH (AiJ) — 
A(J)HHbi, A — AaexcaHapHa, P — Poaoc); Mecrnoe Hcrannoe BpeMa, aaiJiHxcHpoBaHHoe 
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UpuJioxeHux 


BO BpeMa HadniOfleHHH; aojirora CoJiHina, BuniHaieHHaa fljia cooTBercTByioinHX mombhtob 
H a&niOfleHHH na ochobo coBpeMeHHOH tcophh, ymrmBaioiqeH BOKOBBie HSMeHCHHa 
(A ); norpemHOCTH Ha6jiiOfleHHH, ncuiyaeHHBie b peayjibTaTe aejiCHHa pasHOCtH 
■^Bbiq ~ '^Ha6;i HCTHHHyio CKopocTb ConHua, KOTopaa npeflno;iarajiacb paBHon b 

OKpecTHOCTH BeceHHero paBHoaeHCTBHa 0,0405°/h, b okpccthocth jierHero cojiHmecroaHHa 
— 0,0399°/h, B oKpecTHOCTH ocenHero paBHOAOHCTBHa — 0,0415°/h. 


Ha 6 ;iiOAeHHa paBHOACHCTSHii h cojiHuecToaHHH 


Ho- 

Mep 

flara h mccto 
H aOaioaeHHd 

MecTHoe 

HCTHHHOe 

/(ojirora 

CoaHua 

BbiMHcaeHHaa 

norpeuiHOCTb 

HaOaioaeHHa 

1 

- 431:VI:27A4) 

o** 

88,83° 

+ 

29,5*“ 

2 

- 279: VI: 26 A(?) 

[18] 

89,52 

+ 

12,1 

3 

- 161: IX: 27 P(?) 

18 

180,62 

- 

15,0 

4 

- 158; IX: 27 P 

6 

180,40 

- 

9,6 

5 

- 157; IX; 27 P 

12 

180,41 

- 

9,8 

6 

- 146; IX: 27 P 

0 

180,23 

- 

5,6 

7 

- 145: III: 24 P 

6 

359,61 

+ 

9,5 

8 

- 145: III: 24 A 

11 

359,81 

+ 

4.6 

9 

- 145: IX: 27 P 

6 

180,24 

- 

5,8 

10 

- 144; III: 23 P 

12 

359,62 

+ 

9,3 

11 

- 143: III: 23 P 

18 

359,63 

+ 

9,1 

12 

- 142: III; 24 P 

0 

359,64 

+ 

8,9 

13 

- 142; IX: 26 P 

18 

180,01 

- 

0,2 

14 

- 141; III: 24 P 

6 

359,65 

+ 

8,7 

15 

- 140; III; 23 P 

12 

359,66 

+ 

8,5 

16 

- 134:111:24 P 

0 

359,70 

+ 

7.4 

17 

- 134: VI: 26 P 

12 

90,17 

- 

4,0 

18 

- 133: III: 24 P 

6 

359,71 

+ 

7.2 

19 

- 132: III: 23 P 

12 

359,72 

+ 

7,0 

20 

- 131; III; 23 P 

18 

359,73 

+ 

6.8 

21 

- 130; III; 24 P 

0 

359,73 

+ 

6,6 

22 

- 129: III: 24 P 

6 

359,74 

+ 

6,4 

23 

- 128: III; 23 P 

12 

359,75 

+ 

6,2 

24 

- 127: III: 23 P 

18 

359,76 

+ 

6,0 

25 

132: IX: 25 A 

14 

181,36 

- 

32,7 

26 

139; IX:26 A 

7 

181,37 

- 

33,0 

27 

140; III; 22 A 

13 

0,83 

- 

20,4 

28 

140; VI; 25 A 

2 

91,42 

1_2. 

35,4 


AHajiorHMHoro rana aaHHHe moxcho HadTH h b HexoTopbix apyrax HccjieaoBaHHax 
[HbiomoH, 1985, c. 87-91; Czvialina, 1958; Fotheringham, 1918; 1920; HAMA, p.276; 
Newton, 1970, p.9; 1976, Tabl.V.2; Rome, 1937; 1938; 1943(2); Pedersen, Schmidt, 
1967, p.84]. 

7. -158, ceHTaOpb 27, - 6^ 

8. -157, ceHTa 6 pb 27, ~ 12^ Tpn yKaaaHHHX HaSniOfleHHa ocbhhhx paBHoaeHCTBHii 
oTfleaeHH ll-aerHHM HHTepBaaoM or ochobhoix) MaccHBa nadniOfleHHH rnnnapxa. 
BHCKasHBaerca noaroMy npeancwioxcHHe, >ito ohh npHHaaaexaT KaxoMy-To apyroMy 
acrpoHOMy h mto Tnnnapx ToabKo HCncwibsoBaa hx b CBoe* tcophh CcuiHua [PA, p.l33, 
n.8]. 

9. -146, CBHTaOpb 26/27, noaHOiib. 
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10. -145, cBHTaOpb 27, 6**. 

11. -142, ceHTaOpb 26, ~ 18**. 

12. -145, Mapr 24, ~ 6**. 

13. Sflecb, no-BHflHMOMy, pe«ib nfler o flByx HaOjnoaeHnax OflHoro h toix) xe BeceHHero 
paBHOflBHCTBHa, npoHSBeaeHHbix cooTBexcTBCHHO rHnnapxoM Ha Pofloce (3a4)HKCHpoBaHHoe 
BpeMa -6**) H HeH3BecTHbiM HaOjHO^aTejieM b AjiexcaHflpHH (~ 11**), cm. b Tadanue 
KOMMBHT. 6, Ne 7, 8. 

14. flanH yxaaaHHHX HadjuqncHHH cm. Ne 10-15 b Tadjinue kommbht. 6. 

15. -134, Mapr 24, ~ 0**. 

16. -127, Mapr 23, 18**. flara npenmecTByioiiQix aroMy HadjiiOfleHHio mecTH 
HadjHGflCHHii BeccHHHX paBHOflCHCTBHH, o KOTopbix ynoMHHacT nmneMeH, cm. Ne 18-23 

B TadjIHme KOMMCHT. 6. 

17. nTO.neMeH yTBepamaer, kto ccjih anocxocrb axBaTopHajibHoro KOJibua cmuioHaerca 

B oKpecTHOCTH paBHOj^eHCTBHH no dmoaeamo or njioCKOcra aedecaoro axBaTopa aa ymn 
360° - , 

= 0;6 , TO 3T0 aedojibmoe ormioaeaHe apaBO^HT k norpemaocra b onpeflejieaaa 
aonroTH Co.naaa ~ 1/4°, aro paBaocajibao norpemaocra b onpenejieaaa MOMearoB 
paBaoaeacTBaa -1/4 ^aa. CnpaBCWiaBOCTb aroro yrBepxmeaaa npoBepaerca npa noMoiaa 
TadjiauH CKjioaeaaa Co.naaa b r.n.15 xa.I, rfle flo.mx)Te Coaaua 1° cooTBercTByer 
cmioaeaae 0;24,16° [PA, p.l34, n.ll]. 

18. 0 paBaofleacTBcaaoM, vum axBaTopaajibaoM, xcwibae cm. b xoMMear. 5. 
JtByxparaoe aareMaeane nporaBonojioxaoa aacra KO.nbaa b reaeaae onaoro Aaa b 
cjiyaae, ecjia kojibuo ycraaoBJieao npasajibao, r.e. eaia orcyrCTByer orxjroaeaae 
njiocKOCTH KOJibaa OT anoCKOCTH aederaoro axBaTOpa, moxct npoaaoiiTa Bc.n[encTBae 
aeiiCTBHa pe(t)paKaHH. Haajiyamaii aaa.nH3 arod npodneMU cm. b [Britton^ 1967, p.2^42]. 

19. KoJioc (Cnaxa) — aBeaaa a Vir. 

20. .I^aTU aaTMeaait; -145, anpe;ib 21 (b 32 r. xperbero nepaofla Ka^nanna) a 
-134, Mapr 21 (b 43 r. roro *e nepaofla); aaajias npoaenypN, xoropyio acnaabaoBa.™ 
Fannapx ;^.aa onpeaejieaaa flojiroru Koaoca, cm. b [Rome, 1938]. 

21. BpeMa aaxMeaaa aaBacar cyniecTBeaao or cxopocrea aBaxeaaa Coaaaa a Jlyau, 
KOTopbie npadjiaaarejibao Moxao npaaaTb paBHUMa l°/d ana Cojiai^a a 13°/d nfla 
JlyHbi; oraocarejibaaa cKopoCTb ax SBaxeaaa, raxaM odpaaoM, paaaa 12°/d ajia 1/2° 
aa aac. rioarOMy cMenteaae no.noxeaHa Co.naaa bo BpeMa aaTMeaaa aa 1° aoaxao 
npaBo^tarb k aaMeaeaaio BpeMeaa aaTMeaaa npH6.na3HTe;ibao aa 2 aaca. 

22. 3j(ecb ITiwieMeil BnepBbie ynoMaaaer o aeodxoaaMocra cneflOBaHaa «npHHipiny 
npocTOTbi» npa KaaeMaraKO-reOMeTpaaecKOM Moae;iapoBaaHH aBaxeaaA cBeraji. flpyryio 
(j)opMy.napoBKy TOro xe npaaaana cm. b Ka.XIII, r.n.2, c.401, a raxxe b Ka.lll, r.n.4, 
C.91. 

23. B caMOM j(ejie, ecjia — MOMeana paBaofleacTBaa ajia conaaecToaHHii, 

3a4)aKCHpoBaaHbie bo BpeMa Hadjuoaeaaft, — ax Toaabie aaaaeaaa, n — KoaaaeCTBO 
.ner Mexay Ha6.niofleaaaMa a Af^ a — norpemaocra, flonymeaabie 

B xaxflOM aa aayx aadjiiOfleHaft, to nponoaxarejibaocrb rcwa onpeaejiarca cor.nacao 
(j)opMy.ne 


rfle 7’p — HCTaaaoe aaaaeHae. llorpemaocTb b onpeaejieaaa xax bh^hm, odparao 
nponopaaoaajibaa aacjiy .ner n, npomeflmeMy Mexay j^ByMa aadraofleaaaMH. 

24. 06 3Tax aa6.niOfleaaax cm. c. 81 a kommcht. 29-31. 

25. -146, cearadpb 26/27,0**. 

26. 139, cearadpb 26, -7**. 

27. -145, Mapr 24, - 6** . 



fjpujioxenux 


28. 140, Mapx 22, ~ 13^ . 

29. -431, MKJHb 27,-6’’. B napancrMc h 3 MH.iieTa, flaTMpyeMoii -109/108 rr., 

npMBCflCHbl flBC OKBHBanCHTHWC ^aTbl OTOrO Ha6jIIOACHH9 — (j)aMeHOT 21 H CKHpo4)OpH- 
OH 13. OqcBMflHO, 9T0 CHaqcUia oho 6mjio sanHcano b a(j)MHCKOM rpewecKOM KajiCHaape 
M .riHuib 3aTCM npco6pa30BaH0 b erMncrcKHii KajiOHAapb. Ha6.iiioneHHa npoHSBOnHJiHCb 
npw nOMOiuM rcyiHorpona — paanoBMAHOCTH coahchhux qacoB, b kotophx <j)HKCHpoBajiacb 
aJUfHa nOAyflCHHOH tchh b paaAHqHue MOMCHThi rofla. AHaAwa Bcex o6cToaTeAbCTB, 
xacaiomMXca AampoBKH, Mccra, mctoahkh h ucah npoBCACHHa aroro HaO^iOACHHa, cm. 
B [Bowen, Goldstein, 1988, p.64-77; Toomer, 1974(1)]. 

30. 140, HiOHb 25, 2’’. 

31. Zlaxa HaOAiOACHHa acxhcfo cojiHuccxoaHHa ApMcxapxoM npHxOAHxca b lOAHaHCKOM 
KajiCHAapc Ha -279 r.; Oxoacmch hc yxaabiBacx xoaHoe BpeMa HaOAiOAOHHa. Boabb 
noApo6Hbic cBCACHHa o6 axoM naBAiOACHHH npHBOAaxca b coHHHCHHax acxpoHOMOB cxpaH 
MCAaMa. Tax, b «KaHOHC Mac’yAa» (kh.VI, rA.6) naxoAHM: «nocAB [MBxoHa h 
EBK xcMOHal coAHuccxoaHMc Ha6AiOAaA b ropoAB A(})HHbi ApHcxapx. [3x0] Ohao Ha aaxaxB 
CoAHua B BOCxpcccHbc ABaAuaxb BOCbMoro [aha ] BOCbMOro MBcaua wBxbipBcxa 
[uiccxbACcax I BocbMoro roAa» [Eepyiiu, 1976, c.37 ], t.b. bbwbpom 28 (j)apMyxH 468 r. 
Ha6oHaccapa, qxo cooxBCxcxBycx, no hauimm pacncxaM, aatc -279, hiomb 26, -18’’. 
SaMcaarcAbHO, ho xa ;kc Aaxa nOAyqcna Jlxc.BpHxxOHOM [Britton, 1967, p.56, n.l] h 
P.H bKJTOHOM [Newton, 1976, p.293i "a ochobb npBAnoAO)KBHHa, hto Ha6AiOABHHa 
cOAHUBcxoaHHH McxOHa h ApHcxapxa cooxBcxcxBOBaAH rHnnapxoBOii bbahhhhb xponHHB- 
CKoro roAa, npHHaxoii hosahcb FItoabmcbm. CooBiachhc aA-BHpyHH aaBx axoMy 
HCaaBHCHMOB nOAXBCp^ACHMC. 

32. Bcpoaxnaa Aaxa naOAiOACHHa pHnnapxoM cOAHUBCxoaHHa: -134, HiOHb 26, 12’’ 
[Britton, 1967, p.56 ]. 

33. B ncpcBOAC flAC. TyMcpa nocACAnaa (|)pa3a asyanx HnaaB: «H KOrAa oh HSAaraBx 
BKpaxu,c CBOH B033pcHMa R coMCKB co&xBBHHbix coHMHBHMH)) («And whBn hB mOXB or 
less sums up his opinions in his list of his own writing.s»); fl>K.TyMBp noAaraBx, hxo 
cymeexBOBaA oxACAbHO H3AaHHbiM cnHcOK pa6ox PHnnapxa c xpaxKMMM onMcaHMaMH mx 
coAcpjKaHMa I PA, p.l39, n.251. 

34. TcpMHH «MaxCMaxMK» (paOiipaTiKoi;) hmba b aAAHHHCXMWBCKOii HayxB 6 oabb 
uiHpoKHii cMbicA, acM xenepb; oh oxhochacb, b uacxHOCTH, k aexpoHOMaM h aexpoAOraM. 

35. Mcxoa, npM noMOuiH xoxoporo Pnnnapx noAyaHA hobob anaaBHHB npoaOA)KMXBAb- 
hocth xponHUBCKOro rOAa, HSAaracxca IIxoabmccm hchoaho. Ha camom acab naOAiOABHMa 
cOAH4CcxoaHMM Pwnoapx McnOAbsOBAA HC xax CBOii ochobhom mcxohhmk aaa Hax05KaeHMa 
npoAOAA^MxcAbHOCXH xponMqccKOro roAa, ho xoabko aaa npoBepxM ero SHaqeHMa, 
noAyqcHHoro Ha ochobb MSBccxHbix pance ncpHOaHqecKMX cooxhouibhmh. BeAMqHHy roaa 
365I/4‘* — i/aoo'* c AOCxaxoqHOii cxcncHbio xoaHoexM moa^ho noAyaMxb npM noMoipH 
76-AcxHcro 4HKAa KaAMnna hah 304-AexHcro 4HKAa PHnnapxa {4-76^), b KoxopHx 
npMHaxo BaBMAOHCKOc SHaacHMC npoAOAACMxcAbHocxH cHHOAMaecKoro AyHHoro MBcaua 
29;31,50,8,20‘*. Cm. no AanHOMy Bonpocy [Swerdlow, 1980}. 

TaxMM o6pa30M, corAacno PIxoabmcio, aamha xponMaeexoro roaa paBHa BBAHaHHe 
roAa Pnnnapxa 365i/4‘* - i/soo** = 365;14,48‘'. 3xo SHaacHHe rixoABMeii BHBOawx 
HcnocpcACXBCHHO H3 Ha6A>OACHHH xpcMa pasAHaHbiMM cnoco6aMH, cpaBHHBaa cboh 
H aOAKJACHMa BCCCHHCro H OCCHHCro paBHOACHCTBHH M ABXHerO COAHireCXOaHHa c 

aHAAorMaHbiMM Ha6AK}acHMaMH Punnapxa h Mcxoha — Ebkxbmoha, m b kaacaom h3 xpex 
CAyaacB noAyaacx OAny m xy jkc npoaOAACHxBAbHOCxb roAa. MexoaOAorHaecKH ero noaxoa 
K onpcacACHMKj AAMHbi xponMaccKoro roAa coBcpuicHHO npaBHABH, oaHaKO aocxoBcpHOCXb 
HaBaiOACHMH, xoxopwe oh npn dtom HcnoAbSyex, Bnyiuaex onpeaeAenHwe coMHCHHa. 
3xmm HaBaioacHMaM cBOiicxBCHHa apesMepno OoAbuiaa norpeuiHocxb b cpabhchhh c 
aHaAornaMbiMM HaBaiOACHMaMH PHnnapxa (cm. xaOAHuy b kommchx. 6), h b xo jkc 
BpcMa OHH xoano cooxBCxcxByiox npnnaxOMy ouiHOoanOMy SHaaCHHio xponnaecKoro roaa. 
CxasaHHOc oxnocHxca xaxAsc h k aexBcpxoMy HaOaioaeHHio flxoACMea occHHcro 
paBHOACHCxBMa (132, ccHx. 25), Koxopoe oh Hcnonbayex b rA.7 aaa onpeaeABHHa aOAroxH 
CoAHua B HaaaAbHyio anoxy xbOahu. Bepoaxno, mm aaecb hmbcm acao hc c noaAHHHHMH 

HaOAIOaCHMaMH, a C BMaMCACHHMMH SHAaCHHaMH HAH C HaOAtOAOHHaMH, KOXOpHC 6 mAH 
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cneunajibHo BH6paHH IlTOJicMeeM h 3 pana aHajioniMHHx Ha6;iiOfleHHft, >ito6h yflOBJier- 
BopHTb npHHSToft BejiHWHHe TponHaecKoro rofla- Cm. no aroMy noBOfly [HbiomOH, 1985, 
c.94-102 ]. 

36. nTo.iieMeft aaecb neaBHo nojieMHSHpyer c cocraBBTCJiaMH njianeTHbix a^jCMepim, 
coflepjKaBHiHX HCTHHHbie no.no)KeHH9 Cojinua, Jlynbi h njianer b (J)HKCHpoBaHHbie MOMeHTH 
BpeMBHH. 3 th 34)eMepHflbi HMeaH, xaK npaBHjio, acTpo.iiorHHecKoe npeflHaaHaaeHHe h 
coflepjKajiH MOMBHTbi BxojimeHHa CBerHji b aHaxH 3o;iHaKa [HAMA, p.785 h cji. ]; b tbk 
H asbiBaeMbix «BeaHbix Ta6;iHij(ax» npHBoniuiHCb no.noaceHHa cbcth;! no flo.iiroTe aepea 
(J)HKCHpoBaHHbie HHTcpBajibi BpeMCHH [PA, p.l40, n.27; Waerden, 1979]. 

37. Mcno;ib30BaHHe 18-;ieTHHX HHTepBanoB b Ta6.iiHnax cpe^iHHX flBHJKeHHft cBaBano 

c Heo6xoflHMocTbio pa3Me^^aTb tokct na mcrax nannpyca cranflapTHoro pasMepa. 3 th 
. nHCTbi BMomajiH TO.nbKO 45 crpox. HoaroMy JlTOJiCMeft rpynnnpyer cboh Ta6;iHij(bi cpeflHHX 
flBHJKBHHii Ha Tpex jiHcrax cnejtyiontHM o6pa30M: Ha nepBOM 45 crpox c 18-.iieTHHMH 
npHpamoHHaMH, na btopom 18 + 24 = 42 crpoxH (Ta6.iiHnbi or^iejibHbix ^o;^oB h aacoB), 
Ha TpcTbCM 12 + 30 = 42 crpoxH (Ta6.nHij(bi MecaneB h b Mocaue). Ta6.iiH4H 

cpe^HHX aBHJKeHHii B «AjibMarecTe», TaxHM oOpaaoM, oxBaTHBaior Bcero 18x45 = 810 
.ner, T.e. ohh hc aocTHraiOT anoxn caMoro HTOJicMca, ec;iH bbcth otcwct ot HaaajibHoft 
anoxH era TaOjiHn (-746, (t)eBpajib 26). HtoOh HcnpaBHTb ary cHTyauHio, nixwieMeft b 
« noapyHHbix Ta6;iHnax» nepemeji k 25-.neTHHM HHTOpBajiaM h HaMOHHji HauajibHyio 
anoxy na -323, Hoa6pb 12 (na Tax naabiBaeMyio «apy OnjiHnna*). Cm. no ;5aHHOMy 
Bonpocy [HAMA, p.55; PA, p.l40, n.28]. 

38. Cor;iacHO nTO.neMeio, hcthkhoc noTO)KeHHe CojiHiia no nojirore onpea&aaerca b 
BHfle cyMMbi flByx cocraBJiaioiUHX — cpenHeft ao.nroTbi MCHaiomeflca jiHHeiiHo, h 

HexoToporo flo6aBo<iHoro Mjiena — HepaBeHcrBa c, ywHTbiBaioniero H&aHHeiiHHli xapaxTep 
aaBHCHMOCTH ;(o.nroTbi ot BpeMOHH. Ta6.nHij(bi cpenHHX flBH>KeHHil aiy>KaT ivi» onpen&aeHHa 
cpeflHeit flo.nroTbi Co.nHij(a xax 4>yHxaHH BpeMCHH. B ochobb tbOjihu jibsxht B&ntHHHHa 
cpeaneii cyToanoft cxopocrn CkuiHua 

no.ny<ieHHaa nTO.neMeeM. Cpegnaa ^oaroTa onpenejiaerca no npaBHjiy, axBHBa.;ieHTHOMy 
4)OpMy.iie 

TOB K — cpBj(Haa axcuBHTpHHBcxaa anoMa^na CoAHna b mombht (; — aoAixna 

anorea; — cpBj(Haa anoMa^ma b HaaaAbHbid mombht Ax — npnpaiqBHHB anoMajHiH 
3a HHTBpBan At = t — onpB^BAaBMOB npn noMoiHH TaOAHn. Jinn naxojxflBHHa Ax 
npBaBapHTBJibHo npoMB5xyTOx At aan>KBH 6biTb paaOHT Ha HHTBpBanbi, co^BpjxanmB 
npBacAbHO ;^o^yCTHMOB hhcao 18-A6THft, orncHbHbix roflOB, MBcaaBB, ffHeit H aacoB. IlpH- 
pamBHHa CpBflHBft anOMBAHH, COOTBBTCTByK)niHB 3THM HHTBpBBAaM, 6y)yTCa H3 COOT- 
BBTCTByxJmHX Ta6.iiHn; Hx cyMMHpoBaHHB «aBT HcxoMOB npHpaiuBHHB Ax. B orjiaBABHHH 
Ta6jiHix yxaaaHH anaaBHHa anoMa^HH b HaaaAbHyio anoxy x^ = 265; 15° h paccroaHHa 
anorea no flOAroTB A^ = 65;30° ornocHTBAbHo tohxh BBCBHHBro paBHOflBHCTBHa. B 
cpaBHBHHH c TBxcTOM FBftOBpra B TaOAHnbi BHBCBHbi HcnpaBjiBHHa no [PA, p.l41, n.29]. 

39. TBpMHH «rHnoTB3a» (intoOeob;) ynoTp66jia6Tca o6bi>iHO Htoabmbbm b anaaBHHH 
«XHHBMaTHHBCXaa CXBMa, M0aBJIb», HO HHOma TaXJXB B 6oaBB npHBHHHOM HaM cmhcab — 
«npBflnoH05XBHHB, HCTHHHocTb xoTopoix) BniB flOAJXHa 6biTb ^^oxa3aHa». «3 xcij(Bhtp» h 
«axcij(BHTpHHBcxHft» o6o3Ha»ia6TCa o^hhm h tbm jxb caobom gKKevxpoq; b nopBOM caiyaaB 
OHO, no-BHflHMOMy, 03Ha«ia6T giocevxpoi; kukXoi;, t.b. «axcuBHTpHHBcxHii xpyi^ [PA, 

p.21, 23]. 

40. 3tot xpyr no^yanji nosflHBB naaBaHHB «flB4)epBHT» or AaTHHcxoro rAaro^a doforo 
(nBpBHomy), o6mBynoTpB6HTBJibHOB b HacroaniBB BpBMa. IlpH nBpBBOflB Bro rpBHBCxoro 
axBHBajiBHTa dpoxevrpov na pyccxnfi aabix H.H.Bbcbaobcxhh ynoTpB6;ia6T tbpmhh 

«roMOlJ(BHTp». 
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npuMxeHUH 


41. nTO.iieMeH HMeer aflecb b BHfly KHneMarawecKHe mo^icjih, npHH«THe flJia onncaHHa 
flBHJKBHHa JlyHH H aBaHCT no aojirore h npencraBJiaioiqHe coaeraHHe annuHiuiHaecKOH 
H sKcueHTpHaecKOH MOfleneii. 

42. C(^pMyOTpoBaHHaa Teopema noacnaerca na pnc. 3-B h 3-C, rfle H3o6pa5KeHH 
cooTBercTBeHHo 3Kcn;eHTpHaecKaa h anHi^mumaecKaa MoaMH. 3 th pncynKH sanMCTBOBaHH 
H3 [HAMA, p.1220, fig. 49, 50]. Ha pnc. 3-B TowKa M oOoaHaaaer ubhtp 3KcueHTpa 
paflHyca R (npnaeM R = 60’’); O — neHTp amiHnTHKH, MCCTOHaxoayjeHHe HaOaioaaxeaa; 
MO = e — SKCueHTpHCHTer, Bi>ipa>KeHHiiiit no OTHomeHHio R; A — anoreii, 77 — 

4 nepHreii; P — CBCTHao, b aannoM cnyaae CoaHue; k — cpeanaa 

® 3KcneHTpHaecKaa aHOMajina, oroiHTHBaeMaa ot anorea; k — 
HCTHHHaa 3Kci;eHTpHaecKaa aHOMajina; c — «pa3H0CTb aHOMajiHH», 
HjiH «HepaBeHCTBO», Haii «ypaBHeHHe» CoaHn;a: HToaeMeii ynor- 
peOjiaer TaK>Ke ana o6o3HaaeHHa aroii BejiHWHHbi TepMHH 
«npocTa(})epe3» (xpooOaipaipeo^), oaHanaioniHH «noao5KHTeabHaa 
turn orpHuaTeabHaa (nonpaBKa>». B anHimiuiHaecKOH MoaeaH 
(pHC. 3-C) C — acHTp anHUHKjia; r — ero paanyc; Kpyr c 
ncHTpoM B O H paanycoM R — ae^epcHT; a — cpeanaa 
II anHUHiuiHaecKaa anoMajiHa. 

2 g SKcneHTpHwecKaa h anHimmiHuecKaa Moaean Oyayx oaHHaKo- 

BbiM o6pa30M onHCbiBaTb aBH>KeHHe CoaHpa, eoiH r = e a cpeanHC 
P aHOMajiHH ic n a paBHbi no aOcoaioTHOH BeaHMHHe h npoTHBono- 

-aojKHO HanpaBacHH. B 3tom cayaae paanyc-BeKTOp, HCxoaanjHH 

H3 O H 3aKaHWHBaiou(HHca B P, Oyaer anaroHaabio napaaaeaor- 
X—Vr \ paMMa, CTopoHbi KOToporo nonapHo paBHbi h napaaaeabHH (cm. 

/ \ \ pHC. 3-E). 

\ I ripH onpeaeaeHHbix ycaoBnax Toacaecrao asyx MoaeaeH Oyaer 

\ 0 i HMCTb MCCTO H B TOM CayWaC, CCaH ic W a HMBIOT oano H TO *6 

\ / HanpaBacHHC. 06 stom cm. kh.XII, ra.l, c.373. CooTBCrcTByiomaa 

yA TcopcMa 6biaa aoxasana AnoaaoHHCM HeprcKHM. 

-^ 43. CaeacTBHCM aoxasaHHoii TCopeMbi o6 3KBHBaaeHTH0CTH npH 

Phc 3-C onpeaeaeHHbix ycaOBHax 3KcueHTpHwecKoii h anHUHxaHwecKoii 

Moaeaeft aBaaerca TeopeMa: ypaBHenne c aocTHraer CBoero 
MaxcHMyMa, xoraa P naxoaHTCa na paccroaHHH ±90° oTHocnreabHO ^hhhh ancna 
3KcneHTpa, aim naOaioaaTeaa, naxoafliperoca b O, T.e. ecan k = AOP = 90° Han 
270° (cm. phc. 3-D, cooTBercTByiomHH fig. 52 b [HAMA, p.l220]). Jlna annimicaHaecKOH 
MoaeaH ypaBHenne C MaxcHMaabHO, xoma aHHHa OP KacaxeabHa k annimKay. OTCioaa 
HenocpeacTBeHHo caeayer cnpaBeaJiHBOcrb yxaaaHHOH TeopeMbi ana SKcpeHTpa. 

IlTOaeMeH yTBepjxaaer TaK5Ke, ne npnBoaa aoxa- 

_ aaTeabCTBa, aro b cooTBeTCTByion;HX ToaKax 3Kcn;eHTpa 

CKopocTb cBCTHaa P, xax ona (Jinxcnpyerca naOaioaa- 

/ _ TeaeM h 3 O, paBHaerca ee cpeaneii BeananHe. B anoree 

\ CKopocTb MHHHMaabHa, a b nepnree MaxcHMaabna. 
p ^7 \ \ Onpeaeaaa ToaxH op6htbi, b xoropbix cxopocTb CBCTHaa 

- -/m \ I HMeer cpeanioio, MaxcHMaabHyio h MHHHMaabHyio 

f ^">^1^7^ \ I BeanaHKy, flroaeMeft ynoTpe6aaeT BupajKeHHa «cpea- 

? ct—I / Hee aBH}KeHHe», «HaH6^binee aBH5KeHHe» h «HaHMeHb- 

V X y ™ee aBHxeHHe». 

44. Kax aea yraa c BsaHMHo nepneiiaHxyaapHbiMH 
\. / / CToponaMH [EeKJiud, IV, 8]. 

_45. flee ayrn «noao6Hbi», ecan ohh onpeaeaaiOTCa 

n paBHbiMH i;eHTpaabHbiMH yraaMH, ho npHHaaaejxar 

Phc. 3-d oxpyjxHOCTaM pa3Horo aHaMcrpa. flee ayrn «paBHbi», 

ecan hx mojkho coBMCCTHTb HaaojxeHHeM; caeaOBareab- 
HO, «paBeHCTBO» B03M05XH0 Toabxo aaa ayr oaHoii oxpyacHOCTH. flannoe repMHHoaorHae- 
cxoe paaaHaeHHe Bocxoanr eme x rpyaaM ApHcroreaa h Eaxanaa. 
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46. IlTojieMeK nepexoAHT k AOKasarejibCTBy SKSHBaneiiTHocTH axcueHTpH'iecKoK h 
anHAHKAHMecKoft MOAeaeft b o6iAeM bhac, koias TouKa P HaxoAHTca aa npoHSBcvibHOM 
paCCTOBHHH OTHOCHTCAbHO AHHHH anCMA All (m. PHC. 3-E, COOTBeTCTByiOmHft fig.51 B 
[HAMA, p.1220]). B CAyMae, ecAH r = c, IkI = lal h BpanteKHs npoTHBonoAoxHo 
HanpaBAeHbi, P Bceraa 6yAeT BepmHHOH napaAAeAorpaMMa OCPM, b xoropoM 
OC II MP H CP II OM. Cmuca TeopeMU moxho HarASAHO np^craBHTb b BexTopHoft 
(JwpMC. Oahh h tot xe BCXTop OP , xapaKTepHsynnmtt ABHxeHHe CBCTHAa no AOArore 
OTHOCHTCAbHo Ha6AiOAaTeAa B O, B o6eHX MOACAax npcA- 

craBAaerca oAHnaKOBbiM o6pa30M: 

B moacah c axcneHTpoM 

0?= 6m+ 

B MQACAH C anHUHKAOM 

op= W+cp, 

npaneM OM= CP m 6c = MP. 

47. T.e. earn ^ = e = r. 

48. flanee HTOAeMeft AoxasbiBaer 3KBHBaAeHTH0CTb ann- ^7”3-E 

nHKAHMecKoft H axcneHTpHnecKofi MOACAeii npn onncannH 

ABHxeHHa cBOTHAa no AOArore npn ycAOBHH, ecAH BbinoAnaerca toabko oaho h 3 AByx 



yxaaaHHfaix Bume cooTHomennii, a HMenno ^ = TorAa xax e * r. BTopoe ycAOBHC 
Moxer 6biTb OT6pomeHO, noocoAbxy b aabhom CAywae paccMaTpHsaerca toabko ABHxemie 
CBOTHAa no AOArore. HaMeHenne paccroanHa ao cBemAa ne mpaer poAH. 

49. B cooTBercTBHH c «npHHAHnoM npocrorbu, o xoropoM 6 hao cxasano Bbime; cm. 
C.79, KOMMCHT. 22. 

50. B aroft rAaae onpeACAaiorca napaMerpu opOnTu Coahiw, b xanecTBe xoropod 
IlTOAeMeft npHHHMaer aKCAearp. noAoxenae axcAearpa b npocrpaacTBe 4»iKcapyeTca 
oraocareAbao aKAanraKa, nearp Koropoit a aaaaAbaaa Toaxa orcaera AOAroTbi caaraioTca 
aenoABaxauMa. Ha aaOaiOAeaaa aaBCcrao, aro AOArora CoAaua b reaeaae roAa 
aaMcaaerca aepaBaoMcpao, nocKOAbxy aMcer mccto aepaaeacTBo ceaoaoB. PaBaue Ayra 
aKAanraxa CoAane npoxoAHr aa aepaBaue npoMexynca BpeMeaa. Tax, aarepBaA 
BpeMCBB OT Beceaaero paBaoAeacTBas ao Aeraero coAanecTOHBaa (acrpoaoMaaecxafl 
Becaa) paaea /j = 941/2**, or roaxa Aeraero 
coABnecTOBaas ao roaxa oceBaero paBaoAea- 
CTBBB (acrpoBOMaaecxoe Aero) = 92Vi^, 
a BCK) axAHnraxy CoAane npoxoAar npa- 
OAaaareAbBo aa 3651/4**. 3 thx aabbux ao- 
craroaBO, aroObi onpeACAarb noAOxeaae 
xpyra axcnearpa oraocareAbao Ba6AK}AaTe- 
AB, aaxQABEAerocB b nearpe axAanraxa. Ero 
noAoxeaae aaAaK)T abb napaMerpa — axc- 
nearpacBTer e (paccroBaae nearpa axcnea- 
rpa or nearpa axAanTBxa) a AOArora anorea 

(paccTOBBae aaaOoAee yaaneaBoft or 
aaOAXJAareAB roaxa axcnearpa or roaxa 
BeceBaero paBBOAeacraaB aa axAanraxe). 

Ho axcnearpy CoAane ABaxerca paaaoMep- 
Bo. Saaa ero cpeAaxiK) cxopocrb a AABreAbaocra ceaoaoB a Acrxo onpeACAarb 
cooTBercTByKJmae Ayra axcnearpa (Oj a aa pac. 3-F). TaxaM oOpaaoM, aaaaaa 
Moxer 6biTb ajxjpMyAapoBaaa CAeAywnniM o6paaoM: rpa roaxa xpyroaoK opOaru CoAana 
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IJpujioxeHUJt 


BHflHH H3 flByX flaHHHX TOMCK, 3 HMeHHO H3 TOHKH O — UCHTpa aiUIHnTIIKH H H3 

TOMKH Af — ucHTpa sKcucHTpa, HQA A^HHUMH yrjiaMH; onpeaeaHTb noaoxceHHe tomkh 
A f OTHOCHTMbHO TOMKH O [HAMA, p.57-58, p.l221, fig.53]. ^aHHaa 3aAa<ia Sujia 
BnepBbie pemeHa, no-BHaHMOMy, FHnnapxoM. IlTaneMeH, Hcnoabaya co6cTBeHHbie 
HadniofleHHa, nonyHiui wia aonrorbi anorea to *e BHaMCHHe, hto h PHnnapx. OTCiofla 
OH caeaan bbiboh, mto floarora coaHCHHoro anM«a hc Menaerca c TeMCHHCM bpcmchh. 
flpyrHMH caoBaMH, oh npeanoaoxcHa, hto TponHMCCKHft roa paBnaerca anoManHCTHMec- 
KOMy. Oasaxo anorea naaner, coraacno n-roaeMeio, CHaepHnecxH (^HKcnpoBaHiii, T.e. 
OHH nepeMemawTca OTHOCHTcabHO TO«ncH BecenHCro paBHoaencrana BMecre co aBcaaaMH 
CO CKopocTbK) npeneccHH. TaxHM o6pa30M, aaecb IlToaeMeH Bxoanr b 4>oPM3abHoe 
npoTHBopeMHe c apyrHwH aacMCHTaMH CBoeii acrpoHOMHqecxoH cHcrcMbi. Ha caMOM aeae 
anoreii Coanna CMen;aeTca b boctohhom nanpasaeHHH npH6aH3HTeabHO na 1,72° 3a 100 
aer, hto pasHooiabHO 5° 3a 300 aer, npomeamHX co bpcmchh Ha6aK)aeHHH rannapxa 
ao 3noxH caMoro HToaCMca. Oanaxo 3 to CMcmcHHC hc 6Mao aaMcncHO nTOacMCCM. 
HccaeacmaHHio o6cToaTeabCTB, npHBeannix x BoaHHXHOBCHHio 3 toh omH6xH, nocsanfCHa 
oOmapnaa aaTcparypa [Britton, 1967, Ch.ll; HAMA, p.57-58; SA, p.147-149; Petersen, 
Schmidt, 1967, p.80-83; Rome, 1943(2); Hbrnmon, 1985, c. 87]. HoaBaxHOCTb anorea 
Coanna 6biaa BnepBue orxpbiTa b aanaae IX b. acrpoHOMaMa, pa6oTaBmHMH npa asope 
aa-MaMyna, a ana croaeraa cnycra HcnaHO-apa6cxHH acrpoHOM aa-Sapxaaa (XI b.) 
noxaaaa, mto xpoMC npeneccaoHHoro asaxcHaa anoreii odaaaaer raxace co6cTBeHHbiM 
aBaxenaeM OTHOCHTcabHO aenoaBaxaiiix aacaa a tbxhm oOpaaoM BnepBbie paaaeaaa 
aHOMaancTHMecxaii a caaepaaecxHa roau. Cm. no aaHHOMy Bonpocy [KypmuK, 1986, 
c.121-122]. 

51. 139, ceHTa6pb 26, - 7** , cm. c.80. 

52. 140, Mapx 22, - U**, cm. c.80. 

53. 140, HMHb 25, 2*', CM. c.81. 

54. Kax yxe 6Hao cxasaao Bbime, b ochobc onpeaeaenaa napaMcrpoB op6H'n>i 
Coaaaa aexar aanane o npoaoaxHTeabHOCTa roaa a ccsohob a Kax roabxo 
riToaeMeii ycraHOBaa, axo xpa yxasaHHue BeaaaaHfai ae aaMCHHaa cbohx aHaaCHaii co 
BpCMCHH rannapxa, oh aBTcwfaTaaecxa npamea x tcm xe 3HaaeHHaM axcneHTpacHTera 
e a aoaroTH anorea A^, nocxoabxy BuaacaHTeabHaa nponeaypa ocraaacb 6e3 HaMeHCHHa. 
Ha paOoTU [Petersen, Schmidt, 1967, p.78] mh npaBoaaM aanabie, xapaxTepaayKJmae 
ToaHOCTb onpeaeaenaa npoaoaxHTeabHocTH ceaoHOB a napaMcrpoB coaneMHoii op6HTbi 
raimapxoM a IlToaeMeeM. Ohh cBaaereabCTByioT, mto norpemHocra b aannax ceaonoB 

H y rannapxa a IlToaeMea 6hum npadanaaTeabHO oannaxoBbiMa; pasnana b 
xaxaoM caynae ne npcBumaer aeTBepra aaa. norpemHocxa xe b onpeaeaenan 
napaMerpoB coaneaHoa opOaxu, npexae Bcero anorea Coanna, y hhx cymecTBCHHO 
pasaHaHbi. 3 to caasano c tcm, aro npanaraa nponeaypa aaa onpeaeaenaa A^ oaenb 
ayBCTBHTeabna x aaMeHCHHio anrepBaaoB a norpemnocrb b onpeaeaenaa a 

nopaaxa ±6^ npaaqaaT x norpemnocTH b onpeaeaenaa A^ nopaaxa ±7°. OTCioaa 
MOXHO caeaaTb sbiBoa, aro 6oaee ToaHoe onpeaeaenae BeaaaaHu A^ rannapxoM moxho 
caHTaTb B H3BecTHOM CMHcae aeaoM cayaaa (PA, p.l49; Petersen, Schmidt, 1967, 
p.80-83]. 



Jl (ahm) 

Jl (aHM) 

e 

A 4(0) 

fHnnapx, IlToaeMeil 

941^ 

92Vi 

V24= 0,0417 

65V2 

SHaaeHHfl, BwaHCJieHHwe aas roaa —145 

94,01 

92,34 

0,0351 

66,23 

OmH6KH BeaHHHH PHnnapxa 

-0,49 

-0,16 

-0,0066 

0,73 

SHaaeHHa, BbiaHcaeHHwe aaa roaa +140 

93,90 

92,56 

0,0349 

71,09 

OiuhOkh BejiHHHH IlTOJieMea 

-0,60 

+0,06 

-0,0068 

5,59 
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Be;iHMHHbi npoAo;iJKHTe;ibHOCTn ceaoHOB, KOTopue npHBOAHT IlTOAeMeH, noAyqeHbi 
HM B pcayAbTaxe oKpyrACHna abt Ha6AiOAeHHH BeccHHcro h oceHnero paBHOAencTBHH h 
ACTHcro coAHuecToaHHa. McnoAbaoBanHe towhux SHaaeHHH aat (cm. kommcht. 51-53) 
AacT /j + = 1781/4**, /j = 94‘*13*' h y2 = 92‘*ll*'. Ecah npHHaxb 3 xh BCAHMHHbi aa 

HCxOAHbie H npHMCHHXb npouCAypy rnnnapxa ann onpeACACHHa A^, xo noAyaHM 
A = 64;33°, x.e. Ha6AiOAeHna TlxoACMea npHBOAax k aHaaeHHio AOAroxbi anorea Aaace 
MCHbujCMy, acM BeAHMHHa rwnnapxa [SA, p.l48]. 3xo oScxoaxcAbCXBO curpaAO, 
no-BMAMMOMy, onpcAeACHMyio poAb B npHHaxHH nocxyAaxa o HenoABHXcHOCXH anorea 
CoAHua. 

B acM ace npnaHHa oiuh6km rixoACMca? Mu noAaraeM, axo b ee ocnoBe AeacHx 
cxpeMAeHHe coxpanHXb rtinnapxoBO aHaacHHC npoAOAxcHxeAbHOCXH xponHaecKoro rcwa. 
Ecam 6u rixoAeMeii npwHaA hoboc aHaaeniie, xo noA coMHOHneM oxasaAca 6u nocrryAax 
o ero HenaMeHHOCXH — ocuoBa xeopnH ABwaceHHa CoAHua. Ho npHnaa anaaenHe 
Fnnnapxa, nroAeMeii aqaacoh 6ua npwBecxH cooxBexcxByiomHe Ha6AiOAeHHa, noAxaep- 
acAaioiuHe npaBHAbHOCxb axoro Bu6opa. Aaxu 3 xhx Ha6AiOA£HHH 6 uah hm ah6o 
B uaMCAOHU, ah6o noAo6paHbi h 3 aMCAa HMCBuiHxca b ero pacnopaacennH anaAorMaHux 
Ha6AiOACHHH. Zlaxu paBHOAOHCXBHH u coAHuecxoaHHa, noAyaennue xakhm o6pa30M, 
yAOBAexBopaAn npHHaxoii npoAOAacHXCAbHOCXH xponHaeCKoro roAa, ho npHBOAHAH k 
oujM6oaHOMy aHaaenwro aoaxoxu anorea. Kax nonuxxa paapeiuHXb axy npo6AeMy 6hiA 
npwHax nocxyAax o HCM3MeHHOcxH AOAroxu anorea CoAHua. 

55. TaxHM o6pa30M, corAacHO HxoAeMeio, BCAiiaHHu npoAOAacHxeAbHOCXH ceaoHOB 
MMCiox CAeAyiomHe SHaaeHHa: = 941/2** (aecHa), = 921/2** (Aexo), = 881/8** (ocenb), 
y = 901/8** (3HMa), axo Aaex b cyMMe 3651/4**. Ha xoHxexcxa acHo, axo anaAoniaHue 
BCAMaMHU HcnoAb30BaA xaxAce fHnnapx. 

Kpaxxo paccMOxpHM BuaHCAHxeAbHyio npoi^eaypy, npHHaxyio HxoAeMeeM A-ua 
onpcACACHHa napaMexpoB coAHeaHOii opoHxu: axcueHxpHCHxexa e h aoaxoxu anorea 
A^. Ha pHc. 3-F (fig.53 b [HAMA, p.l221 ]) O — uenxp axAHnxHXH, M — penxp 
DxcpeHxpa, no xoxopoMy CoAHue ABHxcexca paBHOMepno. ToaxH F, G » H axcpeHxpa 
cooxBcxcxByiox HanpaBAeHHaM h3 O na xoaxH BeceHHero paBHOAeHCXBHa, ACXHero 
coAHuecxoaHMa n oceHHero paBHOACHCXBHa. flyxH axcuenxpa GF h GH bhahu h3 O noA 
yrAAMM FOG = 90° h GOH = 90°. Te ace ayrH bhahu h 3 M noA yraaMH 
FMG = a, = cu^y, = 93;9°, GMH = HocxOAbxy a^>a^> 90°, 

ueHxp M AOAAceH HaxoAHXbca b nepaoM xBaflpanxe axAnnxHXH. Snaa ®2 “ 

= 180° + 4;20°, Aerxo onpeACAHXb yrAU dj = 2;10° h d^ = a^- 90° - <5, = 0;59°. 
noAO>xeHHe xoaxH M oxHOCHxeAbHO uenxpa axAHnxnxH O Moacex 6uxb ycxanoBAeno 
CAOAyiomHM o6pa30M: ecAH R = 60**, xo b xpeyroAbHHxe OM'M naxoAHM OM' = 
= M"M = Rs\nd^ = l ;2^ h Af'Af =/? sin d, = 2;16P, h aaAee e = OAF = 2:29,30P « 


~ ^ = 2;30 i ’. floAroxa anorea onpeACAHxca h 3 OTHoiueHHa sin A . = MM- = qxo 

24 A e 2;30 P 

paBHocHAbHO A ^ = 65;30° = 5;30° BAHanepOB [ HAMA , p .58 [. 

56. rixoAeMeii onpeACAaex MaxcHMaAbHoe ypaBHenne CoAHaa CoxAacHO 

AOxaaaHHOMy, ypaBnenHe MaxcHMaAbHo, xoraa CoAHue naxoAHXca b xoaxax axcuCHxpa, 
TAe MCXHHHaa oxcuenxpHaecxaa aHOMaAHa k = ± 90° (cm. pHc. 3- D ). Oxckjaa 


= -^ = 0;2,30, c = 2;23 P . 


MaxcHMAAbHoe ypaBHCHHe hmcct Mecro npH anaaeHHax cpeAneli axcaeHxpHwecxoH 

aHOMAAMH 


K = 90° + = 92;23°, ic = 270° - = 267;37°. 

57. flyxH , o xoxopux hact peab : k — cpeAHaa axcueHxpHaecxaa aHOMaAHa ; k — 
MCXHHHaa oxcuenxpHaecxaa aHOMaAHa ; c = k — ic — « pa 3 Hocxb aHOMaAHH », hah 
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«ypaBHeHHe», ann «HepaBeHCTBO», hjih «pa3HOCTb BCJieflCTBHe HepaBH0MepH0CTH», xaK 
3T0T xepMHH HHoraa nepeBOAHx H.H.BeceAOBCKHfi. B axoft xAaBe rixoAeMeii hphboahx 
MexoA AAa onpeaeACHHa ypaBHCHHa c kak (})yHKaHH cpcAHeft axcaeHxpHaecKOH aHOMajiHH 
K. Oh AOxaanBaex xaxace, axo xpH cooxBexcxByiomHe BCAHaHHH (k, k a c) 
BaaHMoaaMeHaeMH b xom cmhcac, mto ccjih HaBecxna oaha h3 hhx, xo b npHHaxoft 
KHHeMAXHaeCKOH MOAeAH Moryx Shxb BbiaHCAenu h abc Apyrae. Mcxoa BnaHCACHHa c 
noacHaexca ha npHMepe ic = 30°. IlpH axoM IlTOAeMeH paSACAbHO paccMaxpHBaex aba 
CAyaaa — koxaa oxcaex ic npoHSBOAHxca or anorea h ox nepHrea. ypABHCHHc c k^k 
^yHKijHa K oOaaaacx CHMMexpHCH oxHOCHXCAbHO AHHHH ancHA. flAa SHaaeHHH k, 
CHMMexpHMHbix oxHOCHxCAbHO AHorea HAH nepHxea, aHaaeHHa c coanaAaiox no aOcoAioxHoft 
BCAHaHHe, x.e. hmccx mccxo paBCHcxBO Ic(k)I = lc(—/c)l. IlapaAAeAbHo rixoAeMeii aaex 
MCXOA AJia onpcACACHHa c xax (i)yHKaHH cpcAHcft anHiiHKAHaeCKOH aHOMAAHH a b 
anHAHKAHMCCKOH MOACAH. _ 

58. SACCb H AaAce npn AOxasaxCAbCTBC BaaHMoaaMCHaeMocxH bcahhhh k, k k c 
rixoAcMcft HcnoAbayex CACAyromHC xcopcMbi: 

a) ecAH yxAbi b xpeyroAbHHKC AaHbi, xo AaHbi h oxHomcHna cxopon; 

6) ecAH AaHbi oxHomcHHa AByx BCAHanH k OAHOii h xoft ace xpexbCH BCAHaHHc, xo 
AaHO oxHomcHHC h McacAy nepBbiMH AByMa BCAHaHHAMn; 

b) ecAH B npaMoyroAbHOM xpeyroAbHHKc AaHo oxHomcHHC AByx cxopoH, npHAcraiomHx 
K ocxpoMy yrAy, xo AaHbi oxHomcHHa h Apynix cxopoH b axoM xpeyroAbHHxe. 

3xh TCOpeMH npHBCACHbl nOA HOMCpaMH 40, 8 H 43 COOTBexCXBCHHO B pa6oxe 
EBKAHAa «0 aaAaHHbix BCAHannax* (Data) [PA, p.l59, n.50-52]. 

59. B onyOAHKOBAHHOM TeftOeproM rpeaecxoM TCKCxe cxohx 2;34,36 [Hei I 247,6 
H 249,20], HO axo hhcao aqaacho Obixb HcnpaBACHO, nocxoAbxy Crd 2;27° = 
= 2;33,55P ** 2;34P. IlpaBHAbHaa BCAHaHua coAepacHxca b apaOcxHx pyxonncax [PA, 
p.162, n.53; HA 1,177). 

60. Ta6AHua coAcpacHt aHaacHna ypaBHCHHa Coahha c kak (})yHKUHK) cpcAHcii 
axcaeHxpHaecKoft ahomaakh k, oxcaHTbiBacMoft or anorea. B OKpecxHocxH anorea 
ypaBHCHHC c MCHaexca mcaachhcc, acM y nepHrea, noaxoMy AAa 0° < /c < 90° h 
270° <K< 360° anaacHHa c Aanw c HHxepBaAOM 6°, a AAa 90° < k < 270° aepea 3°. B 
«noApyaHiax xa6AHAax» anaacHHa (JiyuKioiH c(^ sbiaHCACHbi aepea 1° npupamcHHa 
apryMCHxa. Opn nocxpoeHHH axoft xaOAHau llxoAeMeft HcnoAbaoBAA CBoftcxBO chmmcxphh 
(J iyHKAHH c(^, 0 KOXopoM 6biAO CKAaaHO Bume. SnaacHHa k , CHMMexpHaHbie oxHoCHXCAbHo 
AHHHH anCHA, Aapr paBHHe no aOcoAioxHoit BCAHaHue anaacHHa c(^, ho paanoro aHaxa: 
c < 0 npH 0° < /c < 180° H c > 0 npn 180° < k< 360°. 

61. yxBepxACHHe IlxoACMea o xom, axo b ero pacnopaaceHHH HMCAHCb AaHHbie 
HaOAioAeHHH MeconoxAMCKHX acrrpoHOMOB co bpcmchh Ha6oHaccapa, noAXBcpxAaioxca He 
xoAbKO npHBOAHMHMH HM AaxAMH AyHHux aaxMCHHH, Ha Koxopbix caMoe paHHee 
AaxHpyexca -720 r. (kh. 1V, rA.6, c.ll8), ho xaKAce AaHHHMH KAHHonncHbix HCxoaHHKOB. 
CaMbiit paHHHH HaBecTTHHH BABHAOHCKHii ahcbhhk HaGAiOAeHHit AaxHpyexca -651 r. 
[Sachs, Hunger, 1988, p.43]; CBCACHna ace o naOAiOAeHHax aaxMeHHii oxHocaxca k eme 
6oAee paHHCMy bpcmchh [LBAT, 1955, p.XXXl). 

62. B rAABC 7 IlxoACMeft onpcACAaer anaacHHe cpcAHeii aKCueHxpnaecKOH ahomaakh 

B HaaaAbHyio anoxy cbohx xa6AHA <0-1 xoxa 1 xoaa Ha6oHaccapa (-746, d^cBpaAb 

26, HCXHHHbiii noAACHb). SHaaeHHe moacct 6bixb HaftACHO, ccah HaaecxHO aHaacHHC 
K B aio6oh Apyroii momchx bpcmchh t. IlpH atom IIxoAeMeH HcnoAbayex hhOamachhc 
occHHcro pABHOACHCxBHa; B MOMCHX paBHOAeHCXBHa HCXHHHaa AOAroxa Coahaa pabha 
180°. Snaa AOAroxy anorea h axciieHxpHCHxex e, moacho noKaaaxb, axo 

B cooxBCxcxByiomHH MOMCHX ypaBHCHHC c=— 2;10°. OxciOAa k=A^ — c = 
= 180° - 65;30° + 2; 10° = 116;40°. 

63. 132, ccHxaOpb 25, 14^. 3xo hhOaioachhc IlxoAeMea xapaKxepHayexca OoAbmOH 
norpemHocxbio, AOCXHraiomeft 32** (cm. No 25 b xa6AHue kommckx. 6), hamhoix) 
npcBocxoAHmeii cpeAHioio cxaxHCXHaecKyio norpemHocxb AHanorHaHbix haOakjachhh 
FH nnapxa. Bmccxc c xcm ero Aaxa xoaHO cooxBCxcxByex npHHaxoMy IIxoACMeeM 
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omH6o‘iHOMy SHaiieHHio npoflOJixHTenbHOcra TponHqecKoro rofla, euiH bccth otcmct or 
rannapxoBa Ha6;iiofleHHa occHHero paBHOAeHCTBHa b —146 r. [Hbromou, 1985, c.98]. 
rio-BHflHMOMy, ero flara 6HJia ne uadLnioAeHa, a BHHHCJieHa. IlorpemHOCTb b flare aroro 
Ha6fliofleHHa npHBOflHT k CHcreMaTHMecKOft norpeniHocTH b cpeflHeii floarore CoflHua 
nopHflxa 1,3“, mto cymeCTBCHHO chh3hjio ToqHOcnnae xapaxTepHCTHKH reopHH Caanaa 
nxaaeMea b ueflOM. AnajiHa tomhocth reopHH CoflHua JlTOfleMea cm. b [Britton, 1967, 
Ch.II]. riocaeflCTBHa aroii omH6KH, oflHaKO, ee orpaHHHHBaiOTca toabko OflHoii TeopHeii 
CoAHua, Tax xax ara Teopna aBAaerca ochoboh flAa nocrpocHHa AyHHoii xeopHH h flAa 
onpeflCACHHa KOopflHHaT SBeafl. 

64. BuMHCACHHa npoH3BOflHAHCb corAacHO CACflyiomeH xpoHOAonmecxoft cxeMe: 


Ot HawaAa apbi Ha6oHaccapa (-746, (t)eBpaAb 26) 424^ 

flo cMepTH AACKcaHflpa (-323, Hoa6pb 12) 

Ot CMepTH AAexcaHflpa 294^ 

flo HawaAa 1 rofla Aarycra (-29, aarycr 31) 

Ot HawaAa 1 rofla Aarycra 161^ 

flo HaHaAa 17 rofla AflpHaHa (132, HioAb 20) 

Ot 1 TOTa flo 7 arnpa, 2 naca 66** 2*’ 


Bcero At=t-t^ = 879y66‘^2'’ 

Cm. TaK*e xpoHOAoraaecKyio Ta6AHuy na c.458-459. 

65. riTcwieMeft HaxoflHT npapamenHc cpeflHeii axcueHTpHqecKoii aHOMaAHH, cootbct- 
CTByiomee BbWHCAeHHOMy npoMeacyTKy At: 

Ak = 211;25“. 

OflHaKO TOHHbie BbiqHCAeHHa no ero TaOAHuaM b rA.2 flaror Aic = 211,-25,43°. PeayAbraT 
riTOAeMea Oyfler to^hbim, ccah npeflnoAOACHTb, mto oh npn onpefleAeHHH Aic HcnoAbaoaaA 
HHTepaaA cpeflHero apeMenn a7, OTAHHaioniHiica or HHTepaaAa HCTHHHoro BpeMenn At 
Ha BeAHqHHy ypaaneHna apeMeHH A£ as0;26*' [HAMA, p.63: SA, p.l52]. 

66. TaxHM oOpaaoM, cotabcho llTOAeMeio, b HaqaAbnyio anoxy aKcuenrpHqecKaa 
aHOMBAHa HMeeT 3HaqeHHe 

Kg = K- Aii= 116;40° - 211;25° = 265;15° 

H cpeflHaa flOArora CoAHua 

Xq = + Xq = ^^5^0° + 265; 15° = 330;45° = 0;45° Pbi6. 

3th BcpiqHHH npHBOflaTca b orAaaAeHHH tbOahuh cpeflHero flanxenna CoAHua a 
rA.2. flAa Kg Ta6AHUH coAHeqHoro HepaBeHcraa flaior c = = 2;23°. OxciOfla HCTHHHaa 

flOArora CoAHua b HaqanbHyio anoxy 
= Xq + c = 333;8° = 3;8° Ph6. 

67. B rAaae 8 HBAaraerca MeroflHKa onpeflCAenna hcthhhoh flOArorbi CoAHua A a 
npoH3BOAbHbiH MOMeHT BpeMCHH ^ IIpH ATOM nocAeflOBaTCAbHO onpeflCAaioTca: 

1) HHTepaan At = t - tg or HaqaAbHoii anoxH flo aaflaHHoro MOMenra; flAa CoAHua 
He TpeOyerca npoH3BOflHTb npeoOpaaoBaHHe npoMexyTKa hcthkhoto apeMenn At, 
noAyqCHHoro h3 Ha6AiOfleHHH, b npoMexyroK cpeflHero apeMenn At, flAa Koxoporo 
cocraBACHbi tbOahuh, nocxoAbxy paanocTb flOAror, o6yCAOBAeHHaa ypaaHeHHeM 
apeMeHH, a CAyqae CoAHua ne npeaocxoflHT 0;2° [PA, p.l72, n.70]; 

2) npHpamCHHe cpeflHeii aKCueHTpnqecKoii anoMaAnn Ak (= aX^^), cooraeTCTByioniee 
At, no Ta6AHae rA.2 (cm. pnc. 3-G); 

3) cpeflHaa aHOManna ic = ic^j + Aic; 
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4) cpeflHsa floJiroTa CoJiHua Ag = /c + = /c^j + A* + 

5) ypaBHCHHc c, cooTBCrcTByiomee Ak, no Ta6;iHite r;i.6, npnneM c < 0, ccjih 
0° < Ak < 180° H c> 0, eoiH 180° < Aic < 360°; 

6) HCTHHHaa flojirora Cojinua Ag = Ag + c. 

IlTCuieMeH B CBOHx BHnHcncHHax nepeflKo onpe- 

aeJiacT Taxace HcruHnyio axcueHTpHnecxyio anoMajiHio 
CojiHua X = X + c. 

npHMepiii onpeflCJiCHHa cpeflHeft flojirorn CojiHija 
corjiacHO MeroAuxe IlTOJieMea cm. b xoMMenT. 26, 28, 
30, 70 K KH.IV, KOMMCHT. 14 K KH.V H flp. 

68. B HacToameii maae nT0.aeMeH ncaieflyer 
noHarne ypaBHenna bpcmchh. npe;tBapHT&>ibHO oh 
Aaer HecKo.nbKO BaxHUx onpe;tejieHHH, xacaiomHXca 
HSMepcHHa cyTOK. nTo.aeMeH pa3.aHnaeT cjienyiomHe 
TpH xaTeropHH cyrox. 

1. SBcaflHHe, HJiH cHflepHnecxHC, cyTXH (oth 
PhC. 3-G TCPMHHH OH HC HCnOJlbayCT B SBHOM BHflC) - HCpHOfl, 

B TCMCHHe xoToporo c4)epa 3Be3fl coBcpmaer o^hh 
o6opoT Boxpyr no;iKXOB paBHO/teHCTBCHHoro xpyra OTHOCHTe.abHO ropH30HTa hjih 
MepHSHana. SBcaflHbie cyTXH ecTb BejiHHHHa nocroAHHaa. 

2. Hcthhhhc coOTCHHbie cyrxH (avtopoXn voxOilltfipa. 6yxB. «HepaBHOMepHHe nHH») — 
npoMe*yTox Messay aayMa nocaeaoBaTeabHbiMH npoxoxaeHHHMH Coanaa nepea annHio 
ropH30HTa HaH MepHAHana. OxcacT cyxox ox ropHSOHxa (ox Bocxoaa ao Bocxoaa hah 
ox aaxaxa ao aaxaxa) 6bia mupoxo pacnpocxpaneH b anxHMHocxH, oanaxo oh 6bia 
Heyao6eH c acxponoMHaecxoii xohxh spcHHa, xax xax noayaaioniaaca b peayabxaxe 
BpeMeHH^a eaHHHua aaBHceaa ox mHpoxbi Mecxa h ceaoHOB. EcaH ace bccxh oxcnex 
cyxox ox MOMCHxa npoxoacacHHa uenxpa Coanua qepea MepHaHan, xo yxaaannaa 
aaBHCHMOcxb 6yaex ycxpanena. IlpH 3xom HCXHHHue coanenHiiie cyxxH 6yayx H3MeHaxbca 
c xenCHHCM bpcmchh no aayM npHqHnaM; Bo-nepBUX, b cnay HcpaBHOMepnocxH aBHxcHHa 
Coanaa no axaHnxHxe (ycxopcHHa b oxpecxHOCxn nepHrea h aaMcaacHHa b oxpecxHOCXH 
anorea), Bo-BxopHx, noxoMy qxo CoaHue aBHacexca hc no axaaxopy, a no axaHnxHxe, 
xoxopaa nepecexaex McpHaHan noa paaaHqnHMH yraaMH na npoxaaccHHH roaa. lloaxoMy, 
aaxe ccaH npeanoaoacHXb, qxo aBHaccHHc Coanaa no axaHnxHxe paBnoMcpno, xcm hc 
MCHCe, ee paanHc ayrn 6yayx nepecexaxb McpHaHan aa Hcpaanbie npoMcacyxxH bpcmchh, 
qxo H npHBoanx x HcpaBCHCXBy cyxox. 

3. CpeaHHc coaneqHHc cyxxn (opoXii vux^pepa, 6yxB. «paBHOMepHbie aHH») — 
3X0 npoMcacyxox bpcmchh, b xchchhc xoxoporo paBHoacHCXBCHHbiH xpyr nepcMcmaexca 
cyxoqHbiM BpamcHHCM oxHOCHxeabno ropnaoHxa nan McpHaHana na nocxoaHHbiii yroa 
360° + 0;59°, xax ecan 6 h b nacKxocxn neOecHoro axBaxopa paBHOMcpno aBHxaaacb 
xoqxa CO cxopocxbio, paBHoii cpeaHcii yraoBoit cxopocxH Coanaa. 

OaxxHqecxH rixoacMCH aaecb Hcnoab3yex nonaxHc «cpeaHero oxBaxopnaabHoro 
CoaHaa», HC onpeaeaaa ero b abhom bhac- CpeanHc coaHcanbie cyxxn 6oabme 3Be3aHbix 
cyxox na BCanqHHy cpeanero cyxonnoro asHaccHHa Coanaa no aoaroxe b nanpaBacHHH, 
o6paxHOM cyxoqHOMy BpaiaCHHio. 

CpeaHHC coaneqHHc cyxxn, onpeaeacHHHe xaxHM o6pa30M, aexax b ochobc xaOana 
cpeanHX aBHxcHHH Coanaa, JlynH h naanex. Ohh aaaaiox aHHcftnyio paBHOMcpnyio 
mxaay cpeanero coaneqHoro bpcmchh 7. Oanaxo peaabHbie coaneqnbie cyxxn, 
Ha6aioaaeMbie acxpoHOMnqecxn, hc coBnaaaiox c axoft xeopexHqecxoii BCaHqHHoii, 
ncxacoabxy hx npoaoaacHxeabHCxrn. MCHaexca c xchchhcm bpcmchh. Ohh o6pa3yiox mxaay 
HCXHHHoro coaHcqnoro bpcmchh t. CooxHomcHHc Mcxay hhmh moxho aanncaxb b bhac 

t-~t = E, 

rae E — BcanqHHa, naBCCXHaa b cobpcmchhoh acxpoHOMnn noa naaBaHHCM «ypaBHeHHH 
BPCMCHH*. npOHCXoacacHHC 3xoro xepMnna ocxaexca HCBbiacHCHHbiM. AnxHqHbie acxpo- 




KoMMBHmapuu k khuzb mpembeU 


507 


HOMbi HM He ncwibsoBajiHCb. (jooTBercTByiomaa BejiHHHHa b BHsaHTHHCKOH, HCJiaMCKoii 
H jiaTHHCKoft acrpoHOMHMecKoii jinrepaType HaauBajiacb «ypaBHeHHeM (na jiaTHHCxoM 
equatio dierum) [HAMA, p.61, n.2; SA, p. 154-155]. 

69. HcTHHHaa cxopocrb ConHua paBHaerca ero cpe^HeH ckopocth b TOMxax axcueHT- 

pa, rne HCTHHHaa axcueHTpHMecKaa aHOManna k paBHa 90° hjih 270° h ypaBHCHHe 
c = = 2;23° (pHc. 3-D). Kor^a ConHi^e nepexo^HT h3 o^hoh Taxoft tohkh b apy- 

ryio, TO Ak = AA^ = 180°, h sjia flyra y anorea HMeeM Ax = 180° + 2-2;23°« 
« 180° + 43^4°, a y nepHrea A^c = 180° - 2-2;23 « 180° - 43^4°. 

70. CxaaaHHoe jienco npoaepHTb npH noMomH radjiHit BpeMeH Bocxona nyr amiHHTHKH 
Ha paajiHHHbix mupoTax, npe/^craBjieHHbix b ra.8 kh. 1I. HanpHMep, jxjisi mupoTbi Pofloca 
(M = 141/2*', <p = 36°) HMeeM: BpeMa Bocxo^a Ayrn amiHHTHKH or 0° Paxa jjp 0° Koaepora 
p = 217;30°, OT 0° Koaepora no 0° Paxap = 142;30°, orciofla Ap = 75°, hto cooTBercrByer 
5^ = (M — m) — paanocTH ttexay npoffOJixHTejibHocTbio HaHOoubmero h naHMenbinero 
flHa Ha 3Tott mHpoTe, corjiacno nTo.aeMeio. 

71. BpeMena npoxox;(eHHa ayr aicnnOTHKH qepea MepHAHan paBnaiorca BpeMenaM 
BocxoAa cooTBeTCTByiomHX Ayr b npaMoU c(t>epe h ne aaBHcar or mHpoTid. OTCioAa npH 
noMomH tbOahu bpomch bocxoaa kh. 11, rA.8, ctoaOcu «npaMaa c(])epa», hakoahm: BpeMa 
npoxoACACHHa wepea McpHAHan BAHaneuDB h Paxa paBHO 64; 32° » 60° + 4Vi° (to xe 
caMoe HMeer mocto unsi CTpejibua h Koaepora), BpeMa npoxoacAenna Ph6 h Oana paBHO 
55;30 °» 60° — AVf bpcmchh, xax o6 3 tom iobopht IlTOAeMeft. 

72. Mbi BcrpenaeM aACCb BnepBbie b hctophh acrpoHOMHH crporoe o6oCHOBaHHe 

Heo6xoAHMOCTH HCHOAbaoBaHHa noAyAHa b xaieCTBe anoxH cyroK. IIocAe IlTOAeMea 
noAoOnaa npaxTHKa craAa oOmeynorpeOHTeAbHoA b acrpoHOMHH. _ 

73. IlTOAeMeii paccMarpHBaer ypaBHeHne BpeMenn A£ = A( - A? aa HHTcpBaJi 
BpCMCHH A( = (j — K&K 4)yHKUHK) COAHeMHOft AOJlrOTbl A. 3Ta (t)yHKHHa He npHBOAHTCa 
B «AAbMarecTe», ho ona Obuia BKAiOHena b «noApy4Hbie Ta6AHUbi», o mcm cooOmaerca 
BO «BBeAeHHH» K HHM. IlTOAeMeft npHBOAHT aAeCb TOAbKO KpaTKOe ee OHHCaHHe. 



SaBHCHMOCTb A£(A) peKOHcrpyHpoBana O.HeHre6ay3poM; mu hphboahm aAeCb (pnc. 3-H) 
rpa^HK noAyneHHOH hm (JjyHKUHH, cooTBercTByionieft fig.57 b [HAMA, p.l222]. Ha 
3TOM rpa(J)HKe A£ npeACTaBAaer BCAHMHHy, Koropyio neoOxoAHMo npHOaBHTb hah Bunecrb 
H3 HHTepBana Ai b hcthhhux coahcwhux cyTKax, hto6h noAyMHTb cooTBercTByiomee 
CMy WHCAO cpeAHHX cyrox A^ Ilpn 3tom aa nanaAO HHTepaaAa At npnnaTa naHaAbnaa 
anoxa HTOACMeeBux raOAHii t^. SaBHCHMocrb A£(A) nonyMena no npaBHAy, oxanBaneHT- 
HOMy ^opMyAe 

A£=(a^-I^ + (A-a)-c, 
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npunoxeHux 


me —c = -(A — A) ecxb ypaBHCHMe, onpeaejiniomee xy wacxb ypaBHCHHa bpcmchh, 
Koxopaa CBaaaHa c HepaBHOMepHocxbio ABHxeHHa ConHoa no OKjiHnxHKc; (A — a) — 
paanocxb hcxhhhoh flojiroxbi h npaMoro BOCXo*fleHna, yaHXbiBaioinaa HepaBCHCXBa BpcMCH 
npoxo*fleHHa aepea MepHflHaH paanbix nyr amiHnxHXH; (a^ ~ ^q) — nocxoaHnaa, 
cooxBCxcxByiomaa Haaa;ibHOH anoxe PexoHCxpyKUHa O.HeHre6ay3pa cooxBcxcxByex 
McxoflHKe onpeflCJiCHHa A£(A), onucaHHe Koxopoii flxo^ieMeii npHBOflHX b kohuc 
HacxoauieH r;iaBbi. nocKoyibxy cyMMa (|)yHKUHH A — a h -c hmccx MHHHMyM oko;io 
-4;48° npn 15° BoflOJiea, oaeBHflHO, mxo homxh Ana Bcex anaaeHHH aojiroxbi (aa 
HCKjiioaeHHeM He6o;ibmoro yaacTKa b oKpecTHOCXH 15° Boflojiea) A£ > 0; axo oanaaaex, 
axo A£ flOJixcHo noaxw Bceraa Bbiqnxaxbca na A< npn onpeaejieHHH Ai. Fpa^HK 
A£(A), npHBeflCHHbiM na pnc. 3-H, coraacyerca c yxBepxaeHHCM llxoaeMea o xom, mxo 
ccjiH B MOMCHx <1 Coanue naxoaHxca na 0° CKopnnoHa, a b momchx na 15° Boaoaea, 

xo ypaBHCHMe bpcmchm A£ 6yflex hmcxh MaxcHMaabHyio BeaHHHHy 8;20° = 0;33,20^. 
3xox rpa(})MK mo*ho MCnoabaoBaxb pna ouchkh aHaacHHii AE, ecan a c 

HCKoxopuMM M3MeHeHMaMM xaxace m aaa npoHaBoabHbix aHaucHHii 

74. CpeflHee aacoBoe aBMaccHHc JlyHH no aoaroxe cocxaBaaex oxoao 0;32,56°/d; 
cooxBCxcxBCHHo aa IVg’^ ona npoflBHHCxca no aoaroxe na AA = 0;36,36° » 3^5°; xaxoft 
BeaHMHHOH Heabaa npcHcdpeab npn pacqexe, HanpMMep, xoanoro aHaacHHa cpeaneft 
CKOPOCXH JlyHH. 

75. rixoaeMCH aaecb npnBoaHx npaaiiao aaa HaxoxacHHa npoMexyxxa cpeaHero 

coaneaHoro bpcmchh a7 no HaBCCTHOMy npoMcacyxxy HCXHHHoro bpcmchh At = — ty 

MOMCHXU H t^ BUpaaCCHH B paBHOaCHCXBCHHUX MaCaX H OXCMHXHBaiOXCa ox HCTHHHOrO 
noayana. FIpaBHao aaxaioaaeTca b caeayromcM. Snaa. momchxh h onpeaeaacM no 
xa6aHuaM ra.2 cooxBexcxByiomHe aHaacHHa cpeaneii aoaroxH CoaHua Aj h A^, a aaxcM, 
c McnoabsoBaHHCM ypaBHCHHa ra.6, ero hcthhhhc aoaroxH A, h A^. llocae axoro npn 
noMoiMH xa6aHa bpcmch Bocxoaa (kh.II, ra.8, CToa6eu «npaMaa ojiepa*) HaxoaHM 
npaMue BocxoxacHHa h a^, cooTBCrcTByiomHe noayacHHHM aHaacHHaM Aj h A^. 
OxcKJaa npoMcacyxoK cpeanero coaHcaHoro bpcmchh At onpeaeanxca coraacHO 4>opMyae 

At = At + Aa — AA, 

rac Aa = - a,, AA = A^ - A, [HAMA, p.62]. 

rixoaeMCH npHBOanx aaHHoe npaaiiao 6ea aoKaaaxeabCXBa. O.rieaepccH noxaaaa, axo 
OHO aaaacxca npH6aHxeHHeM 6oaee xoaHoli 4>opMyaH, nocxoabxy b hcm npn onpeaeacHHH 
cpeaHHX aoaroT Hcnoabayioxca momchxh HCXHHHoro bpcmchh t^ h t^ a hc cpcflHcro 
BPCMCHH, xax 3X0 Ha caMOM acae aoaaoio 6HXb. Oanaxo paoxoacaenna xomhoh h 
npH6aHxeHHOH 4>opMya HCBcaHKH. IIpHBeaeHHoe rixoacMCCM npaBHao aaa naxoacaCHHa 
AE cooxBCxcxBycT xpe6oBaHHaM k tomhocth BHaHcacHnii b HCTcaecKonHaccKoft 
acxpoHOMHH [SA, p.156-157; PA, p.l72, n.70]. O nxoacMecBCKOH xpaxxoBKc nonaxHa 
ypaBHCHHa bpcmchh cm. xaxxc b [/?ome, 1939]. 

76. Ecan momchx t^ coBnaaaex c HaaaabHOH onoxoii nxoacMCCBCXHX xa6aHo t^, aaa 
KOTopoH Aji = 0;45° Ph6, A^j = 3;8° Ph6 (cm. kommchx. 66) h a^ = 335;8°, xo 
npHBcaeHHaa bhuic 4>opMyaa npHMCx caeayiomHii bha: 

At= At + {a - 335;8°) - (A - 0;45° Ph6). 

ripHMcpH onpeaeacHHa ypaBHCHHa bpcmchh AE, coraacHO MCxoaHKC rixoacMca, cm. 
B KOMMCHX. 31 H 50 K KH.IV. Cm. xaxxc (HAMA, p.62-65; HA I, 430; PA, p.651-652]. 
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KHHPA HETBEPTA^ 

1. B momcht, cooTBCTCTByiomHH cpeflHCH (j)a3e jiyHHoro aarMCHHa, HCTHHHbie flo;iroTH 
CoJiHua H JlyHbi paajiHMaiOTca na 180°. IloaTOMy ecjiH H3BecTHa flOJirora CoJiHua, to 
H 3BecTHa H flOJiroxa JlynH. McTHHHaa flonrora Co.nHua b npoH3Bo;ibHbift momcht moxct 
6biTb BHMHCJicHa HO TaOjiHuaM KH.III, m.S, 6. SaxMCHHa, tbkhm oOpaaoM, no3Bo;iaiOT 
onpeae/iHTb HCTHHHyio flojirory JlyHbi, hc BuqHCJiaa napajiaaKTHwecKoro CMcmCHHa. 

2. PcHb HflCT o cyTOMHOM napajuiaKce. llpH paccMOTpcHHH flBHxcHHa JlyHbi paaMepH 
ScMjiH He;ib3a CMHxaTb Occkohcmho ManuMH no cpaBHCHHio c paaMcpaMH jiyHHoii opOhth. 
Heo6xoflHMo noaroMy paajiHMaTh hcthhhoc h 
BH flHMoe no;io*eHHa Jlynu. Ha pnc. 4-A ohh 
onpcflCJiaiOTca cootbctctbchho npaMhiMH, npo- 
xoflamHMH Mcpea uchtp Scmjih E h uchtp 
CBCTH jia H Mcpea mccto HaSaiOflCHHa na 
nOBCpXHOCTH ScMJIH O H UCHTP CBCTHJia. Ecjih 

Jlyna naxoflHTCa b acHHTe npaMo nafl 
ronoBOH Ha6;noflaTe.na, to npaMhie EL^ h 
OL j, flaiomHc COOTBCTCTBCHHO cc hcthhhoc h 
BH flHMoc no.no*cHHa, coBnaflaior; b jiio6om 
flpyroM no;io*cHHH npaMHC EL^ h OL^ 
oOpaayiOT yro;i p, BCJiHHHHa KOToporo aaBHCHT, b qacTHOCXH, ot acHHTHoro paccToanna 
CBCTHjia z; HTOJiCMccBCKaa Tcopna cyroMHoro napajuiaxca JlynH najiaraerca b kh.V, 
rji.11-19. 

3. Ha6jiK>aacMuc BCJiHanna h npoAOJUicHTCJibHOCTb cojihcmhoto saxMCHHa (b otjihhhc 
or jiyHHoro) aaBHcax or MccroHaxoxACHHa HaOjHoaaTCJia na noBcpxHOCTH Scmjih. TeopHa 
COJIHCHHUX aaTMCHHft HSAaraCTCH rTTOJICMCCM B KH.VI, rji.lO. 

4. Hch3bcctho, Koro b aannoM cjiyqae hmcct b BHfly IlTOJicMcft, roBopa o -wipcbhhx 
M aTCMaTHKaX». BoSMOJKHO, 3flCCb pCMb HACT o 6 ajUIHHHCTHqeCKHX aCI^HOMaX ajICK- 
caHApniicKoft ihkoah h Fnnnapxc, nocKOJibxy hhjkc oh npHnncHBaer «macc ApeBHHM» 
napaMcrpu BaBHAOHCKoro npoHcxoxACHHa. 

5. IIcpHOAi 0 KOTopoM B AaHHOM CAyqac HACT peqb, b cobpcmchhoU AHTcpaxypc 
H3BCCTCH noA HaaBAHHCM «capoc». O npOHcxoxACHHH TcpMHHa CM. [Heuze6ay3p, 1968, 
c. 143-144]. Saccb «MccaqHoe o6panicHHe» — CHHOAHqecxHft mcchu, <(B03BpameHHc 
aH0MajiHH» — aHOMajiHCTHqccKHli MCcaii, «B03BpaiacHHC k toU hcc mHpoTe» — 
ApaKOHHqccKHH Mccau, «o6pameHHC no aoatotc® — CHAcpHqccKHH Mccan. Takhm oOpaaoM, 

HMCCT MCCTO COOTHOmCHHC 

6585*/3‘* = 223 chhoa. mcc. = 239 anoM. mcc. = 242 Apaxon. mcc. » 

» 241 CHAcp. MCC. (241 cHAcp. o6. + 10?^3") « 18 coah. ropau (18 cHAcp. o6. + 10^3°). 

18-AeTHHH ncpHOA h caaaaHHHc c hhm cooTHomcHHa npHMcnaAHCb takxc b BaBHjioncKOH 
acrpoHOMHH AAa npcABHancjicHna ast Aynnnx aaTMCHHft [BuH-dep-Bapden, 1991, c.113; 
ACT, I, p.271-273; HAMA, p.310, 497, 1084; LBAT, p.XXXI-XXXIII ]. 3tot ncpnoA 
paccMaxpHBajica b aHTHqHOCTH kak ynnacpcaAbnaa xpoHOAoniqecKaa cAHHHQa [Maeyama, 
1981, p.261-262]. 

6. VTpocHHHft «capoc» HjiH «3KcejiHrMoc» (e^eXiypoq, 6yKB. «o6opoT KOACca») 
npcAcraBJiacT coothohichhc 

19756'* = 669 chh. mcc. = 717 ahom. mcc. = 726 Apaxon.MCc. « 

« 723 CHAcp. MCC. (723 CHAep. o6. + 32°) « 54 coah. toahm (54 CHACp. o6. + 32°). 

Skccahtmoc 6ha h3bcctch PcMnny, KoropHd xha ha ctoacthc panbmc Htoacmch 
[Manittus, 1898, P.200-202]. 54-acthhh ncpnoA hphmchhach takacc b BABHAoncKoft 
acrpoHOMHH [Ban-dep-Bapden, 1991, c.310]. 

7. flcACHHc npoHABCACHo HCToqHo. Ha camom acac aoaxho Ohtb 

126007'‘l*‘: 4267 = 29;31,50,8,9,20,13‘'. 
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Upiuioxemui 


3x3 HCTOMHoCTb 6huia HcnpaBjiCHB KonepniiKOM [KonepnuK, 1964, c.232], ho eme 
paHbiue BnpyHH [Bupynu, 1976, c.91 ]. Cm. xaKxe [HAMA, p.310; Toomer, 1980, 
p.6, n.6]. 

8. rircweMeH npHnncuBaer PHnnapxy cnesyiomHe nepHO«HHecKHe cooxHomcHHa: 
126007*^ 1^=4267 chh. Mec.=4573 bhom. mcc.w 4612 CHflcp. mcc. (4612x360°-7;30°) « 
» 345 CHflcp. ro«aM (345 x360° - 7;30°), 


5458 CHHOfl. MCC. = 5923 flpaKOH. mcc., 

KOTopwe OH noJiyMHji axoBu na ochobc coOctbchhux Ha6.nio;teHHH. Oanaxo eipe Kymep 
noxasa.!, axo no xpaHHcft Mcpe aacxb h3 oxhx cooxHomcHHH hmciox BaamioHCxoc 
npoHcxoamcHHc, H, cjieflOBax&abHO, Fnnnapx ne bubo.! hx h3 Ha6.aiOfleHHH, xax 
yxBcpamaex nxojieMeii, a aaHMcxBOBaji h3 bbbhjiohcxhx hcxohhhxob. Kyr.aep noxaaa.! 
[Kugler, 1900, P.46], axo b jiyHHux 3(})eMepHflax CencBXHflCxoro bpcmchh, oxHOcaipHXca 
X xax HaauBaeMOH «CHCxeMe B», npHMeHa.nHCb cjiesyiomHe cooxHomcHHa: 

a) cpeflHaa npofloJixcHxeabHOcxb CHHOflHaecxoro Mecaua paana 29;31,50,8,20‘*; 

6) 251 CHHOfl. MCC. = 269 bhom. mcc.; 

b) 5458 CHHOfl. MCC. = 5923 apaxoH. mcc.; 

r) 1 rofl = 12;22,8 CHHOfl. mcc. 

B fla.abHeHnieM A.06o noxa3a.a, axo nepHOflw PHnnapxa Moryx 6bixb no/tyaeaw h3 
3XHX cooxHomcHHii aHCxo apH^JMCxHaecxH [Aaboe, 1955]. 

Cor;iacHO nxo.aeMeK), xoxopuft paccMaxpHaaex noflxoa PHnnapxa, nepHoa, cogep- 
*amHft ueaoe aHcao CHHOflHaecxHx MccaucB, Byaex nepnoaoM saxMCHHii (x.e. xaxHM 
nepHOHOM, no HCxeacHHH xoxoporo aoaxcHo Hacxynnxb aaxMeHHe, ecaH oho HMeao mccxo 
BHaaajie), ecan aa axox nepnoa: 1) BoccxanaBaMBaeTca aHOMaana Coanua, axo 6yaex 
HMexb Mecxo, ecan nepnoa coaepacHx ueaoe ancao coaneaHhix roaoB; 2) BOCCxanaBaHBa- 
exca anoMaana Jlynu (nepnoa coaepacHx ueaoe ancao aHOMaancxHaecxHX MecaueB); 
3) ^HxcHpyexca noaoxcenne Jlynu oxHocHxeabHO yaaoB (x.e. oh coaepxcHx ueaoe nan 
noaoBHHHoe ancao apaxoHHaecxHX MecaueB; b nepBOM cayaae Jlyna BoaBpaipaexca x 
xoMy ace caMOMy yaay, bo BxopoM — x npoxHBonoaoxcHOMy). 

CoraacHO A.06o, Pnnnapx Hcxoana h 3 cooxHouieHHa 6). VcaoBHe 2) 6uao, xaxHM 
o6pa30M, Bunoaneno aBxoMaxHaecxH. SaxeM oh ycxanoBHa, axo HaHMeHbniHM MHoacHxe- 
aeM, Ha xoxopuft caeayex yMHoacaxb 6), yaoBaexBopaioiuHM npaBaHacenno ycaoBHaM 1) 
H 3), 6yaex 17. YMBoacenHe 6) Ha 17 npHBoanx x cooxHouieHHio 4267 CHHoa- Mec. *= 
= 4573 anoM. Mec., oxcioaa BcaHaHna nepHoaa 29;31,50,8,20'* X 4267 = 126 007'* + 
+ 1;5*' H, caeaoBaxeabHO, nepnoa coaepxcHx 4267 : 12;22,8 = 344;58,42 coan. aex, bo 
B pcMa Koxopux CcwiHue npoxoanx 344x360 + 352;14° (b xexcxe: 3521/2°) no aoaroxe, 
H 4267 X Iq = 4630;31,54 apaxoH. mcc. VcaoBHa 1) h 3), xbkhm oOpaaoM, oxaauBaioxca 
npH6aHaceHHo BunoaneHUMH. Ha cxaaaHHoro, oanaxo, ne caeayex, axo Pnnnapx BOo6me 
He npoH3BoaHa naOaioaeHHH npH onpeaeaenHH nepHoaa aynnux aaxMeHHii, oanaxo ero 
HaOaioaeHHa, no-BHanMOMy, xoabxo noaxBepauaH cooxHOuienna, npnnaxue b BaBHaoHCxoii 
acxpoHOMHH. Ho axoMy Bonpcxry cm. [Toomer, 1980; HAMA, p.310-312]. 

K.MaHHUHyc b npHMeaanHax x oxoMy Mecxy oxMeaaex, axo, coraaCHO xaOaHuaM 
rixoacMca, cpeanee coanue aa nepnoa b 126007** 1** coBepmaex 344 noanux o6opoxa h 
npoxoanx eme 356;59°, x.e. ao noanoro o6opoxa eMy neaocxaex 3;1°, a ne 7;30°, xax 
npeanoaaraa Pnnnapx. npoxHBopeane axo, oanaxo, Moxcex 6uxb o^hchcho aocxaxoano 
npocxo. rioaoxccHHe Coanua b xaBanuax HxoaeMea onpea&uBCxca oxHOCHxeabHo xoaxH 
BeccHHero paBHoaencxBHa, a npHHaxaa PHnnapxoM BeanaHHa — oxnocHxeabHo ne- 
noaBHxcHux 3Be3a. EcaH paaaeanxb BeananHy paaHOCXH 7;30° — 3;1° = 4;29° = 16140" 
na nepHoa b 345 aex, xo noayaHM npHgaiixceHHoe anaaenHc roaoBoii npeueccHH 
46,8" (xoanoe anaacHHe aaa xoh anoxn — 49,8" aa roa) [HA 1, 196, Anm.b); Petersen, 
1967]. 

9. Peab Haex o6 onpeaeaeHHH nepnoaa aynnoft anoMaaHH. Ecan t — nepnoa 
aHOMaaHH, xo ypaBHCHHC Jlynu Oynex xeM ace caMUM b momchxu t^ + z neaaBHCHMO 
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OT BH6opa H cooTBCTCTByiomHe npHpameHHs hcthhhoh flcwiroTH JlyHH 6yflyT paBHu 
npHpameHHSM cpeflHCH flcwiroTH: = AA^. C;ieflOBaTe;ibHo, ccjih t — nepnofl aHOMajiHH, 

TO CMy cooTBercTByer Bcer^a oflHO h to xe npnpameHHe hcthhhoh flOJiroTH JlyHH 
AAj. Ho HCTHHHaa flojirora JlyHH onpeAeaaercs h3 Ha6;iK)fleHHH jiyHHHx aaTMCHHii no 
H3BeCTHOH COJIHCHHOji AOJirOTe. H eCJIH MH XOTHM OnpCAejIHTb nepHOA AyHHOii aHOMaAHH 
T, TO MH AOAXHH HaftTH flBa npOMCXyTKa At = At' =T TaXHX, WTO COOTBCTCTByiOmHe 
3Ha'ieHH9 AA^ h AA^ paBHH; aro moxcho cfleaaTb npn noMoniH AByx nap AyHHHx 

aaTMCHHH. 

PaBCHCTBo npoMCxyTKOB At H At' MCXAy napaMH aaTMCHHH, OAnaxo, hc o693aTeAbHo 
npHBOAHT K paBCHCTBy AAj H AAj, nocKOAbxy CcwiHue hmcct anoMajiHio. riTOAeMCH 
npHBOAHT OAHH npHMCp: npeAnoAo;iCHM, hto npoMexcyrox MC^y aaTMCHHaMH At = 
= n + ^ ACT, H nycTb nepBoe aaTMCHHC nepBoii napn naxoAHTca 
B E (pHC. 4-B), rae An — AHHHa ancna, O — MecronaxoamcHHe 
Ha6AioAaTeAa, a BTopoe — cooTBeTCTBCHHo b b lowKax, tac 
ypaBHCHHC CoAHua c = 2;23° MaxcHMaAbHo; TorAa AA = 

= 180° + 2c = 1844<*°; ccah *6 nepBoe aaTMCHHC BTopoft napn 
HaxoAHTca B E'y a BTopoe b £, to AA' = 180° - 2c = 1751/2°. 

TaKHM o6pa30M, 3Aecb paBHHM 3HaiieHHaM At = At' cootbctct- 
Byror pa3HHe aHancHHa AA h AA'. 

IlocAe aroro IlTOAeMeii (txjpMyAHpyer Hernpe ycAOBna, koto- 
pbiM aoaxhh yAOBACTBoparb napn aaTMCHHH, htoSh BAHaHHC 
COAHCHHOil aHOMaAHH 6 hAO HCKAmeHO. EcAH BHnOAHCHO OAHO H3 CACAyiOn^HX yCAOBHii: 
1) CoAHue coBcpmaer ucAoe hhcao o6opotob (t = n), 2) Coahuc coBepmaer n + ^ 
oOopora, ho nepantt HHrepBaA HawHHaerca b anoree, a BTopoH b nepnree, 3) HanaAbHHe 
TOHKH HHTepaaAOB ACAcaT Ha OAHoit H Toii Ace AOArore, 4) nanaAO nepBoro HHTepaaAa 
HaxoAHTca Ha a° ao, a kohcu BToporo — na a° nocAC anorea, to paBCHCTBo 
At = At' npHBOAHT K cooTHomeHHKj AA^ = AA^. noApo6Hee cm. [HAMA, p.71-72, 1223, 
fig. 58-60]. 

10. Caobo Sp6|iO(;, Koropoe H.H.BeccAOBCKHii nepcBOAHT xax «CKopoCTb», b paHHeii 
rpenecKOH acrpoHOMHH o6o3Ha>iaAO paccroaHHC, KOTopoe Jlyna npoxoAHT no AOArore 3a 
OAHH cyTKH [PA, p.177, n.l4]; cooTBercTBCHHo fl*.TyMep nepcBOAHT ero xax speed. 
Mecra c naHMenbrneit, HanOoAbmeit h cpeAneii CKopocrbio — aro cooTBercrBenHo anoreit, 
nepnreH h HaxoAamneca nocepeAHne itexay hhmh tohkh AynnoH op6hth. 

IlTOAeMeH OTMenaer, hto paBencTBO npnpameHHH hcthhhoh aqaioth JlyHH 
AAj = AAj npH conocraBACHHH Aayx npoMeAcy-ncoB At = At' aBAaerca hcoOxoahmhm, ho 
HeAOcraTOHHHM ycAOBHCM AAa Toro, htoOh At 6hao nepnoAOM anoMaAHH. Bo3moachh 
TpH CAynaa, KorAa aro paBCHCTBO BHnoAHaerca, ho bcahhhhh anoMaAHH b nanaAe h 
B KOHue npoMexyTKOB 6yAyT npa aroM nepaBHH, h, anawHT, At = At' ne OyAer nepHOAOM 
aHOMAAHH. Cmhca yTaepA^ACHHit IlTOAeMea moacho npoHAAiocrpHpoBaTb c noMonpiio 
anHUHKAHwecKOH MOACAH. Tpn CHTyauHH, o Koropnx nHmer IlTOAeMeil, takobh: 
1) HanaAbHHM TOHKaM npoMexyTKOB cooTBercTByer anoMaAHa a, a kohchhhm 

TOHKaM E^', E^'— a'* a [pHC. 4-C, a]; npnpanieHHe hcthhhoh aqatoth npn aroM 
cocraBHT AA = AA + Ac; 2) na nepBOM npoMCAcyiKe abhacchhc opohcxoaht or nepHrea 
K anoreio, na BTopoM — or anorea k nepHreio; 3Aecb Ac = 0, h AA = AA' = AA, ho 
a' - a = 180° [pHC. 4-C, 6\, 3) HanaAbnaa TonKa nepBoro npoMeAcyTxa E^ h Konennaa 
TOHKa BToporo E^ CHMMerpHHHH OTHOCHTeAbHO AHHHH ancHA axcueHTpa; 3Aecb TaxAce 
AA = AA' = AA + Ac, nocKOAbxy a * a' [pnc. 4-C, a]. IloAoOHHe CHTyannH hooOxoahmo 
H36eraTb npn BH6ope npoMexyTxoB At = At' npH onpeAeAenHH nepnoAa anoMaAHH 
[HAMA, p.72, 1224, fig. 61]. 

11. IlapH aaTMCHHiK hcoOxoahmo noAOnpaTb TaxHM o6pa30M, htoOh B03MOACHoe 
HecosnaAenne npoMCAcyTKOB At = At' c nepHOAOM anoMaAHH 6 hao MaxcHMaAbHo 
aaMeTHHM. flpyniMH CAOBaMH, ccah At = At' ne coAepXHT ueAoe hhcao nepnoAOB 



Pnc. 4-B 
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aHOMajiHH, TO paSHOCTb IAA — AX' I ACuixHa duTb MaKCHManbHOH. B stoh cbssh FlTOJieMeH 
paccMaTpHBaer abc cirryai;™: 

1 . Hawajibmie towkh npoMe^yncoB h Kaxomarca aa ^Ira^HKJIe cooTBercTBCHHo 
B anoree A h neparee n anHimmia, T.e. b Toaicax, MaxcHMajibao pasjiaaaioipHxca no 
CKopocra; ccjih At = At' ne coflcpxaT qeaoe nncjio nepnoaoB anoMajiHH, to kohcw- 
HHC TOWKH H E^ He coBoaflyT c HanajibHUMH. B aKcrpeMajibHoii CHTya^HH 



PiK. 4-D 

[pHC. 4-D, a] OHH 6yflyT HaxoaHTbca b Toaicax cpeaHeii cxopocTH, rae ypaBHeaHe c 
MaxcHMaabHo; npn 3 tom AX =A(£j') - X(E^) = -c, a AX' =X{E^) -X{E^ = c, orcioaa 
lAA - AA'I = 2c. 

2. HawaabHHe tohkh npomexyrKOB E^, E^ naxoa^Tca b TowKax cpeaHeii CKopocra, 
rae ypaBHeHHe MaxcHMaabHo, ho HMeer npoTHBonoaoacHbiii anax [pac. 4-D, 6]. Dpa 
3T0M B03M0}KHu aBO caTyaiyia npa aecoBnaaenaa npoMexyrKoB At = At' c nepaonoM 
aaoMajiaa: a) KOHeamie Toaxa npoMexyrKoB orcroaT or HaaaabHux aa werBepTb aaa 
Tpa aeTBepra xpyra, npa 3 tom IAA — AA’I = 2c, xax b n.l; 6) xoaeaHHe Toaxa orcroar 
aa noaodopora, T.e. Haxo««Tca Taxxe b ToaKax cpeaaeii cxopocra, npa stom 
AA = -2c, AA' = +2c a lAA - AA'I = 4c [HAMA, p.72,1225, fig. 62 ]. 

12. Cm. BHme c.105 a KOMMear. 7. 06 acnoabaoBaHaa caeraepra anaxa^ xax 
eaaHa^H aaa aaMepeaaa yraoBHx nepeMeveaaa b rpeaecxoa acrpoHOMaa cm. 
[Neugebauer, 1983, p.368-369j. O tom, icaxae aaTMeaaa mot acnoabaosaTb Pannapx 
npa onpeaeaenaa nepaoaa aaoMaaaa, cm. [Toomer, 1980]. 

13. 06 yToanenaa cpeaaax cxopocreft aBHxeaaa Jlyaw cm. kh.IV, ra.7, 9. 

14. IlpaBeaeHHiie seaaaaabi xapaxTepaayiOT cxopocra asaxenaa Jlynia no aoarore, 
aaoMaana, mapore a 3aoHrai;aa, r.e. cooTBercTBeaHO cxopocra aaMeaenaa yraoB 
YOC' = X, ACAf = a, NOC = aJ', a oOC' = ^ aa pac. 4-E. Cpeaaae cxopocra gsaxenaa 
BHaacaeHH c ToanocTbio ao 6-ro mecTaaecarepaaaoro aaaxa nocae aanaroa. 3 to 
oaaaaaer, aro aa 900 aer or aaaaabaod anoxa (-746) ao anoxa caMoro IlToaeMea 
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(+150) norpeiuHOCTb b snaqeHHH cpeaneH ncuiroTbi cocrasHT okcwio 1-2". Taxyio towhoctb 
nTCwieMCH, BepoaTHO, CTHtaji gocraTOMHOH ana bhuhcjichkh, oanaKO ona na nopaaoK 
HJiH aaxe 6anbiue npcBOCxogHT BCe, »!to MoraH 
aatb Ha&nioaeHHa. UlecTb luecTHaecarepHiiHbix ana- 
KOB coxpaHeHU b Ta&naaax cpeanax aBHXceHHH 
KH.IV, rjiA, WTO npeacTaB.naeTCa HaaHuiHHM. B 
«noapy*iHHX Ta6jiHLiax», nanpoTHB, HMeer Mecro 
flpyraa xpaHHOCTb — b hhx coxpaHeHbi Toabxo 
MHHyTU [HAMA, p.971]. 

15. nToneMeii paccMarpaBaer sBa HepaBCHCrBa, 

H3 KOTopux nepBoe c^, H3BecTHoe eme Fnnnapxy, 
aaBHCHT OT noaoxcCHHa Jlyau OTHOCHT&nbHO anorea, 
noaoOHO ccviHeaHOH aHOMajiHH, h HMeer cbohm 
nepHoaoM aHOManHCTHwecKHH Mecau, BTopoe c^, 

OTKpuToe nroaeMeeM (aHajiHaupyerca b kh.V, 
r.n.2-4), ecTb (j)yHKUHa paccroaHHa JlyHbi or 
CojiHua no aonrore (aaoHrauHH): ero saHaHHe 
paBHO Hyaio b CHaarnax h aocTHraer MaxcHMyMa b xBaaparypax. IlepBoe HepaBenCTBO 
aKBHBaaeHTHO «raaBHOMy anaunTHHeacoMy HepaBeHCTBy» coBpeMeHHoii ayHHoii reopHH, 
orpaxcaiomeMy HexpyroBOH xapaxrep ee op6hth, Bropoe — oBexaHH, HepaBenCTBy, 
HMeiomeMy neOecHOMexaHHwecKoe npoHCxoxcaCHHe [MdeMCOH, c.212-213; HAMA, 
p. 1106-1108 ]. 0 Meroaax fHnnapxa, npHMeHaBuiHxca aaa onpeaeaenaa napaMerpoB 
aBHxeHHa JlyHH, cm. kh.V, ra.ll, a raKxe [HAMA, p.309-311; Toomer, 1967; 1973; 
1981 ]. 

16. Pewb Haer o6 aHOMaaHCTHwecKOM h rponH^ecKOM nepaoaax aBHxceHHa Coanua. 
HpeanoaaraeMoe paBeHcrao 3thx nepHoaoB ecrb caeaCTBHe ouih6kh, aonymeHHoU 
nroacMeeM npH onpeaeaeHHH aoaroTbi anorea C)oaHua. Ecaa noaoxccHHe anorea 
(t)HKCHpoBaHO OTHOCHTeabHO TOHKH BeceHHero pasHoaeHCTBHa, TO aaa yxasaHHbix nepaoaa 
paBHU. OuiHdxa ITroaeMea 6biaa HCnpasaena b Hanaae IX b. h. 3. acrpoHOMaMH 
aa-MaMyna IKypmuK, 1986, c.116-1221. 

17. flyra aayx xpyroa pasanaHoro anaMerpa «noao6Hhi» (dpoioi;) ecaa onpeaeaaio- 
lUHe HX aeHTpaabHbie yrau paBHU. 

18. B KH.III, ra.3 noKaaano, mto Moaean C skCuchtpom h anaipiKaoM B3aHM03aMe- 

HaCMbi, ecaH BbinoanaiOTca aaa ycaOBHa: a) r=e (paaayc anai^Micaa paBHaerca 
OKCueHTpHCHTcry); 6) cpeaHHe aHOMaaHH k h a tuivt, hto to xe, cpeaHMe CKopocTH 
aBHxeHHa no aoarore h no anoMaaHH h o)^ paBHbi no aOcoaioTHOH BeaHWHHe, ho 
H anpaBaeHbi b npoTHBonoaoxHue cropoHU. 3th ycaoBHa BbinoanaioTCH b reopHH 
aBHxeHHa Coanua, (^naxo b cayaae Jlynu, xax noxaaaHO b kh.1V, ra.3, 
lat^l > Iw^l H, 3HaHHT, K >a npH (t)HKCHpoBaHHOM A(. 3KBHBaaeHTHOCTb anHUHKaHwe- 
CKoii H oKCueHTpHHeCKOH Moaeaeii 6yaeT coxpaHeHa, ecaa: a) xax h npexae, r = e; 6) 
B anHHHKaHwecKOH MoaeaH k >a; b) na oKCueHTpe noaoxeHMe Jlynbi OTHOCHreabHO 
jiHHHH anCHa onpeaeaaerca BeaHHHHOH a (a He ic, xax 6biao ao chx nop), npHweM 
aHHHa anCHa caMa Bpantaerca Boxpyr aeuTpa amiHOTHKH b tom xe HanpaBaeHHH, hto 
H CBCTHao, CO CKopocTbK) > a>^, nepcMemaacb cooTBercTBeHHO na yroa ic — a 
OTHOCHTeabHO TOHKH BeccHHero paBHoaencTBHa aa HHrepBaa A(. SKBHBaaeHTHOCTb 
Moaeaeii aoKaaHBaerca HToaeMeeM aaa asyx caynaeB: 1) (paanycw ae<})epeHTa 

H sKCueHTpa paBHH) ; 2) R^, ho -^ = 

d e 

19. B TeKCre — «^aHaMeTp»; raKoro poaa oOoaHaweHHe BCTpenaerca aocTarowHo 
wacTO. — UpuMen. M.H.BecejioecKozo. 

20. Kh.IV, ra.5. 

21. riToaeMeH npeanoaaraer CHaaaaa, hto aBHxeHHe Jlynw noanMnaerca npocroit 
anHitHKaHwecKOH Moaeaa. TpeOyerca onpeaeaHTb ee napaMerpH, r.e. OTHomeHHe -4 



17 K. nTOJieMeft 
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paflHyca anHumoia k paanycy fle4)epeHTa h MOMeHT, Korfla Jlyaa npoxoflHT wepea anoreii 
anHUHKJia. Saflawa 6yfleT HMerb eaHHCTBCHHoe pemcHHC, ccjih ana Tpex momchtob 
H 3BeCTHH SHawCHHa HCTHHHOd aOJIIOTH JlyHH Xy CpCaHCH aOaTOTM 

X3, cpeaHCii aHOMajiHH Oj.Oj. “3 “ cooTBercTByiomHe npapamCHna AA,2 = 

^ 23 ~^ 3 “^ 2 ’ ^ 12 “^ 2~^r ^23 " ^3 ” ^ 2 ’ ^^12 " ^2 ~'^'*23 ~ 

= ttg - Oy CpeaHHC aoaroTH h cpeaHHe anoMannH JlyHH moxho HaAru npa noMomn 
Ta6nHU CpeaHHX aBHJKCHHft KH.IV, ra.4 no HSBeCTHHM MOMCHTaM iy ty ty HCTHHHHC 
aoaroTH onpeaenaioTca Ha ochobo ayHHHx aaTMOHnii. FlToaeMeH npn BHWHcneHHH 
napaMerpoB anHUHiuiHHecKoii MoaenH Hcnoabayer use xpoiiKH saTMeHHH, paaaeneHHHe 
6oabaiHM npoMCJicyTKOM bpcmchh. Ohh aaioT (no ero BHHHcneHHHM) oano h to xe 
anaHCHHe MaKCHMaabHoro ypaBHCHHa Jlynn Cj = max I I , ho npHBoaaT k 

BenHHHHC £0 , oTaHwaionieftca or Tofl, Koropaa nonywena b kh.IV, ra.3 c noMomtio 
nyHHHx nepHoaoB. 

22. T.e. onpeaeaaCMoro neaaBHCHMo or BenHHHHH BToporo aynnoro HepaBCHCTBa. 

23. «nepBaa», naH «npocTaa» — KHncMaTHnecKaa Moaeab asHxeHHa JlyHH, onHcanne 
KOTopoH npHBoaHT nToaCMeft, Hcnoabsyerca aaa naxoacaenna cpeaHHx CKopocreii JlyHH 
no aoarore h anoMaaHH h BeaHWHHH HepaBCHCTBa Cj. B aroti Moaean naocxocTb ayHHoii 
op6HTH, coaepxamaa ae(t)epeHT NC, HaKaoHena k naocxocTH axaHOTHKH c ucHtpoM b 
O noa yraoM i = 5° (pnc. 4-E). IlaocKOCTb aynnoft op6hth Bpamaerca paBHOMcpno b 
HanpaBacHHH npoTHB nocaeaoBaxeabHocTH snaKOs Boxpyr och, npoxoaameli nepea O 
nepnenaHKyaapHo naocKocTH aicaHnTHKH. IIpH stom aHHHa yaaoB Slls v.a axanaTH- 
xe Bpamaerca b HanpaBaeaiui npoTHs nocaeaoBaTeabHocTH snaxoB co CKopocrbio 
tu^ - 0)^ » 0;3,11°/£(, hto paBHoouibHo nepHoay o6pameHHH 18,6 roaa. Uchtp anHioncaa 
C Ha ae<J)epeHTe paBHOMcpHo aBHxerca b HanpasaenHH nocaeaoBaTeabHocTH SHaxoB co 
CKopocTbK) (0^. JlyHa M Ha anHUHicae aBHxerca xaxxe paBHOMcpno co CKopocxbio 

B o6paxHOM HanpaBaeHHH. TaxHM o6pa30 M, b axoii cxcmc noaoxenna JlyHH b 
npoH3BoabHHH MOMCHX on^oaaiprca xpena B03pacxaiomHMH paBHOMcpHO yraaMH: 
a) cpeaHCii aoaroxoii JlyHH A = YOC', Koxopaa H3Mepaexca b naocxocxH axaHnxHKH ox 
xoHKH BeccHHcro paBHoacHCXBHa Y ao TOHKH C npoeKUHH uCHxpa anHHHKaa C Ha 3 k- 
aHHXHKy; 6) cpeaHHM apryMCHxoM mupoxH SJ' = NOC, oxcHHXHBacMHM b naocxocxH 
HaxaoHHOH op6hxh JlyHH ox HaH6oaee ceBepnod xohkh ae<^epeHxa N\ b) cpeaHCit 
aHOMaaneft a = ACM, oxCHHXHBaeMoil ox anorea anHaHxaa Kpome sxhx xpex yraoB 
B ayHHoii xeopHH IlxoaeMea hmccx ananenHe xaicxe ynxa ^ = oOC' — cpeanaa aaoHrauna 
JlyHH (paccxoaHHC na axaHnxHKe xohkh C' oxHOCHxeabHo cpeaHcro Cojmua o). 

24. MaxCHMaabHaa B03M0XHaa norpenmocxb b aoarore, ecaH npeHe6pe<ib HaxaoHOM 
ayHHoii op6hxh, cocxaBHX, coraacHO lixoaeMeio, oxoao 5' (xh.VI, ra.7, c.192); cm. b 
3xoii CBa3H xaxxe [HAMA, p.83, n.5]. 

25. -720, Mapx 19; axo canoe apoBnee Ha6aioaeHHe h 3 Bcex, HcnoabayenHX b 
«A abMarecxe»; Mapaoxennaa — iwpb MapayK-anaa-naaHH (721-710 ao h. 3.), ynoMHHa- 
eMHH B BH6aHH noa HMeaeM Mepoaax Baaaaana (He. 39:1; Hep. 50:2). 

Bcero b «AabMarecxe» npHBoaaxca CBeaOHHa o 19 ayHHHx aaxMeHnax, Ha6aioaaBmHxca 
aaaoaro ao Han b anoxy caMoro IlxoaeMea. Ohh npeacxaBaaiox HHxepec c xohxh apenna 
coBpeMeHHoii xeopHH aanxenna JlyHH. OnHcaHHa IlxoaeMea HeoaHoxpaxHo pac- 
CMaxpHBaaHCb b coBpeneHHoft acxpoHOMHnecxofi h HcxopHxo-acxpoHOMHwecxoii aHxepa- 
xype. HaHaynniHii aHaana Ha6aioaeHHft cm. b [Briiton, 1967; HbfomoH, 1985]; xan xe, 
a Taxxe b [SA, App. A ] cm. noaHyio dHdaHorpa^HX} Bonpoca; xapaxxepncxHXH aaTMennii, 
paccHHxaHHHe coBpeneHHHMH MexoaaMH, cm. b [Oppdzer, 1885; Ginzel, 1899; 
Neugebauer, 1931; Meeus, Mucke, 1979]. 

IlpHBoaHM no {Britton, 1967, p.751 xapaxxepncxHXH aaxMeHHH, HcnoabayeMHx 
IlxoaeMeeM, paccHHTaHHne coBpeMCHHHMH MexoaaMH. ByxBoD B o6o3Ha<ieH BannaoH, 
OyxBoii A — Aaexcanapna, OyxBoii P — Poaoc, h Tj — neexHoe HcxHHHoe apena 
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cpeflHCH H HawajibHoii 4>a3 aaTMCHHa, orcioAa ncuiyftnHTejibHOCTb ^ = ^0 “ 

(|)a3ii saTMeHHs m Aaaa b «AioiiMax» (AHaMerp AyHHoro AHCxa c^HTaerca pasHUM 12 
«^AioiiMaM»; cm. TaKxe kommcht. 68 k kh.VI); AOArora CoAHua npH6AHxeHHaa. BepoaxHaa 
norpemHOCTb b onpcAeneHHH momchtob h Tj, no flx.BpHXTOHy, cocraBAaer okoao 

±(0;6 ^ 0:5)'’. 


Ne 

Aara, mccto 

CpeAHaa (paaa 
(to) 

HanaAbHaa (]>a3a 
(T|) 

BeAHHHHa ())a3bi 
(m) 

flOATOTa CoAHUa 

(^0) 

1 

- 

720: III: 19 B 

21; 49" 

19:55'' 

18,2" 

351,5° 

2 

- 

719: III: 8 B 

23;56 

23:14 

1.5 

340.7 

3 

- 

719:IX: 1 B 

20; 15 

19; 3 

6.1 

150,9 

4 

- 

620: IV; 22 B 

5;34 

4;43 

2,1 

24,4 

5 

- 

522:VII: 16 B 

23;56 

22:35 

6,1 

106,6 

6 

- 

501: XI; 20 B 

0;23 

23:35 

2,1 

231,9 

7 

- 

490: IV; 25 B 

22:59 

22:20 

1.7 

28,5 

8 

- 

382:XII; 23 B 

8;12 

7;18 

3.0 

267,0 

9 

- 

381: VI: 18 B 

21;24 

20; 3 

5,9 

80,5 

10 

- 

381:XII; 12 B 

23; 15 

21:30 

18,2 

256,2 

11 

- 

200; IX: 22 A 

19;12 

17:42 

8,5 

176,0 

12 

- 

199: III: 20 A 

0;59 

23; 11 

16,0 

355,4 

13 

- 

199: IX; 12 A 

2;32 

0;41 

19,3 

165,0 

14 

- 

173: V; 1 A 

1:57 

0:39 

7.4 

35,7 

15 

- 

140: I:27P 

21;48 

20:57 

2.8 

304,5 

16 

+ 

125; IV: 5 A 

20;53 

20; 7 

1,8 

14,3 

17 

+ 

133; V; 6 A 

23; 5 

21;19 

12,9 

44,2 

18 

+ 

134: X: 20 A 

23; 5 

21;31 

10,1 

206,3 

19 

+ 

136: III: 6 A 

3:29 

2; 8 

5.5 

344,6 


26. Hcthhhhc AOJiroTH Ccwinim h Jlynu b momcht cpeAHeii (J)a3bi Aynnoro 3aTMeHHa 
pa3AH»iaK)Tca na 180°. CACAOBaxeAbHO, ccah nan H3BecTHa AOArora CoAHAa, to HaBecraa 
H AOArora Jlynbi. lIpeABapHTeAbHO, oAHaxo, mu aoaachu onpcACAHTb hcthkhoc apCMa 
cpeAHCH (J)a3u aaTMCHHa t^. OAHaKO b HaOAioAOHHax o6u<iho 4>HKCHpoBaAH ne momcht 
cpeAHCil (J)a3u, a BpCMa nepBoro Tj hah nocAeAnero xacaHHii xpyroM acMHOH tchh 
A yHHOrO AHCXa B CeaOHHUX Wacax HCTHKHOIO BpeMCHH. CoOTBeTCTBCHHO nTOACMeil 
HaxoAHT: a) npH6AHxeHHyio Acwirory Coahaa no H3BecTHOH aare aaTMCHHa; 
6) npoAOAXHTCAbHOCTb HOHH B paBHOACHCTBeKHux Hacax Ha niHpore Mecra HaSAiOACHHa 
npH Ag = A^; b) Tj h b paBHOAeHCTBeHHux nacax HCTHHHoro coAHCWHoro bpcmchh; 

. At ^ At At 

r) nOAyAAHTCAbHOCTb aaTMCHHa a) “ ^2-2” ® paBHOACHCTBCHHUX 

wacax MCCTHoro HCTHHHoro bpcmchh; c) t^j aah McpHAHana AACKcaHApHH. IloAyHCHHOC 
TaxHM o6pa30M 3HaHCHHC Tjj HcnoAb3ycTca AAa onpeaeACHHa hcthhhoh acapotu Coahah 
H cnocpcACTBCHHO, T.c. 6c3 ywCTa ypaBHCHHa bpcmchh. O bo3moxhux npHHHHax HCyHcra 
ypaBHCHHa bpcmchh cm. b [HAMA, p.64]. 

PaccMorpHM noApoOncc BuwHCACHHa IlTOACMca. 


17* 
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flaxa HadniOflCHHa 27-ik rofl apH Ha6oHaccapa, tot 29. 

A. ripH&airaceHHaa flojirora CojiHua (kh.III, rji.2, 6) 

A< Alta 

18^ 355;37.26» 

8^ 358:3,18° 

28“ 27:35,52° 

-6" 0:15° 

A/- 26^28“ 6" 741:32° 

BHWHTacM uejiHC o6opoTH aIq = 21;32“. 

PaccToaHHC CojiHua or anorea: k = 265; 15“ + 21;32“ = 286;47“; ypaBHCHHC CcuiHua 
c « 2;15“, OTCiOfla = ^ + c + = 286;47“ + 2;15“ + 65;30“ = 354;32“ = 24;32“ Ph6. 

B. ripojtoji^KHTenbHocTb HOWH B paBHOACHCTBeHHbix vacax Ha mapore BaBH.jioHa npa 
Ag a 354;32° onpcflenaerca npH noMomH Ta6iaHu BpcMCH bocxoaob (kh.II, r;i.3) ana 

Poaoca (M = 141/2*’); nocKCwibKy aro Howb, 6epeM SHaHCHHa p ana tohkh axjiHnTHKH, 
OTCToameii or ConHpa Ha 180°. CooTBercTBCHHO naxoaHM 

P(24;34“Ph6) = 356;3r 
/3(24;34“fleBH) = 173;26“ 

A = 183;11“ 

OTCK»aa npoaon*HTenbHocTb hohh = 12; 13** (b TCKcre: 12*’; nocKonbxy aaTa aaTMCHaa 

6nH3Ka K paBHoacHCTBHK), IlToaeMefi npeanojiaraer, mto npoaonxHTcnbHOCTb aaa h hohh 
OAHHaKOBa). 

B. CornacHo IlToneMeK), MOMeHT Bocxoaa Jlynw coBnaaaer c aaxoaoM ConHpa; 
aaTMCHHC Hananocb, xoraa nponuio yxe «6anee <iaca» nocne BOCxoaa JlyHH. Bbipa^KCHHe 
«6ojiee >iaca» HHTepnperHpyerca hm xax ll/i*’, orcioaa Tj = 41/i paBHoaeHCTBeHHHM nacaM 

HCTHHHOrO BpCMCHH AO nCWiyHOHH. 

r. IloinyanHTenbHOCTb aaTMCHHa. Kakhm o6pa30M onpeaenanacb ara BcnHwnHa, 
HeH3BecTHo; moxho, OAHaKo, noxaaaTb, hto aHanenHe ^ = 2*’, npHHaToe riToaeMeeM, 
B TOHHOCTH cooTBeTCTByeT aHaacHHio, BbiHHcneHHOMy no Ta6inHaaM nyHHbix aaTMCHnii 
KH.VI, rA.8 (CM. Taxme kommcht. 106, 107 kh.VI). B caMOM aene, 

1) cpeaHaa aHOMOnHa Jlynu a ana MOMenra Tj (npHaeaCHne k MepHanaHy 
AneKcaHAPHH b aahhom caynae ho BJiHaer na KOHewHult peayabTaT) (kh.IV, rn.4): 

At Aa 

IS’' 156:56° 

8^ 349:45° 

28“ 5:49° 

T** 3:49° 

0:30" 0:16° 

At= 26’'28“7:30" 516:35°- 156:35° 

OTCiQaa a = 156;35“ + 268;49“ = 425;24” - 65;24“; 



KoMMBHmapuu k khuzb nemeepmoa 


517 


2) HCTHHHaa qacosaa CKopocTb ABHxeHHa Jlyau ana MOMCHTa Tj (cm. kh.VI, 
ra.4 H KOMMCHT. 12 Toil xe kh.); no TafianaaM aynnoro HepaBCHCTBa (kh.IV, ra.lO) 
naxoAHM Ac(a) = c(a+1°) - c(a) » 0,0388°, orcioaa 1;^= 0;32,56 - 0;32,40x0,0388 = 
= 0;31,40°/h; 

3) aBHxcHHe JlyHH no aoarore or MOMeirra nepBoro KonraKTa acMHoil tchh h 
aynnoro ancxa ao nanaaa noanoit (t)a3]>( aaTMenna; onpeaeaaerca coraacno MeroanKe, 
naaoxennoii b kh.VI, ra.8-9 (cm. Taxace kommcht. 98, 106, 107 k kh.VI): g(a) = 0; 16,31; 

= 0;31;20°; = 0;35,20°, OTCioaa ij' = 0;31,20° + (0;35,20° - 0:31,20°) x 0;16,31 = 

= 0:32,26°; 

4) aBHxenHe Jlyma no aoarore aa BpcMa or nanaaa noanon (|)a3ii ao MOMCnra 

cpeanen (J)a3H g(a) = 0:16,31°; = 0;25,4°; = 0;28,16°: = 0;25,4° + 

+ (0;28,16 - 0;25,4)x0;16,31 = 0;26°. Orcioaa aaonrauna Jlynn b MOMenr Tj 


t] = t]' + tj" = 0;58°; 

5) noayantHreabHocrb aarMCnna 


At 


13 

TID" 


1,98“ « 2* 


Kax yxaaano b rexcre. Orcioaa naxoanM MOMenr cpeaneH ({lasbi. 
A. MoMcnr cpeaneft ({laau 


Tjj = Tj + -^ = 21 / 2 “ ao noaynoHH. 

E. rioaoxeHHH Coanua b ra6aHaax cpenniix aanxennli (xn.III, ra.8) orcnHTHBaiorca 
or noayana AaeKcanapun. Mecrnoe coanennoe bpcma sarMennA b BaBnaone nosroMy 
aoaxHO 6birb npnBeaeno x Mepnanany AaencanapHn. HcnoabsyeMaa npn aroM BpeMennan 
paanocrb Ar = 50“ (npaBnabnoe ananenne — 58,5“) cooTBercrByer aoaromon pasnocm 
121 / 2 °. B «reorpa4)HH» npaMenaerca apyroe ananenne Ar [PA, p.l91, n.31]. 

Hcmnnaa aoarora Coanua b momcht t^j (HaOonaccapa 27, ror 29, 8“40“, noaaenb 
B AaexcanapHH) 

At aTo 

IS’' 355;37.26'> 

S’' 35S; 3,13” 

23“ 27;35.52« 

s'* 0; 19,43° 

0:40" 0; 1.39° 


At= 26’'2S“S;40" 74l;37,5S° - 2l;37,5S° 


ic = 265:15° + 21;38° = 286:53°; J = 352;23°; c = 2;15° n Aq=Aq + c = 
= 354;38° = 24;38° Ph6 (b rexcre: 24;30° Ph6; o bosmoxhux npmiHHax pacxoxacHna 
cm. b [HbfomoH, 1985, c.133 n caea.; HAMA, p.65; HA I, 431-435]). 

27. -719, Mapr 8/9; «naaeu)> — V 12 anaMerpa aynnoro ancxa; cm. raxxe raOanuy 
B xoMMenr. 25. 

28. Onncanne aroro HnOaioaenna orannaerca or apymx aHaaomuHHx. IlroaeMeil 
npHBoanr cpaay xe ananeHne t^j — Mecrnoe ncmnnoe BpeMa cpeaneit (^laaia aarMenna, 
ne o 6 bacHaa, xaxHM nyreM ono 6 biao noayneno. 



518 


UpuMxeHUJi 


Orciofla HCTHHHaa aanroTa CojiHua b MOMenT (Ha6oHaccapa 28, tot 18, 11;10*’; 
nowieHb B AjieKcaHflpHH) 

Af aTo 

18^' 355:37,26” 

9^ 357:48,43” 

n** 16:45,21” 

11** 0:27, 6” 

0:10'' 0: 25” 

A<= 27yi7'*ll:10'' 730:39,1” - 10:24”; 

K = 265;15° + 10;39° = 275;54°; = 34l;24: c = 2;21°, OTciofla A^ = 

= Aq + c = 341;24° + 2;21° = 343;45“ = 13;45“ Ph 6 (b TCKcre npuBOACHa aHa,aorH*iHaa 

BCJIHHHHa). 

29. -719, ceHTa6pb 1. 

30. PacHCTu npoH3BOflnnHCb coraacHO MCTOflHKe, onHcaHHoii b kommcht. 26. Dto- 
.nCMCii npeflno.naracT, mto HHTcpBaA or Bocxoaa JlyHbi (paBcn aaxofly Co.aHiia) flo nanajia 
aaTMCHHa paBen 1/2''. VKasaHHoe SHaaCHHe At = 3*’ cooTBCTCTByeT B&nHaHHe (JjasH 
aaTMCHHa m = 8", eaiH npoHSBOflHTb BbiqHOieHHa no TadanuaM kh.VI, r,a.8-9. 

yOcflHMca B npaBHJibHocTH nocjieflHero yTBCpjimeHHa. 

1. CpcflHaa aHOMa.aHa Jlynu b momcht Tj (Ha6oHaccapa 28, (JaMCHOT 14; 7*', no.afleHb, 
BaBH.aoH; npHECflCHHe k McpHflHaHy AjieKcaiutpHH ne B,aHaeT na KOHCaHhiii pe3y,iibTaT): 

A/ Aa 

18^ 156:56” 

^ 78:28” 

180“ 191:41” 

14“ 182:54” 

7'' 3;48” 

Af= 27’'194“7'' 613:47”-. 253;47” 

a = 268;49° -I- 253;47° = 522;36° - 162;36° 

2. McTHHHaa cxopocrb aBHJKeHHa Jlynu no floarore b "Ai ana BhiaacjiCHHOH BcaHHHHH 
a: Ac = t(a + 1°) - c(a) = 0;6‘’ (kh.IV, ra.lO); = 0;32,56 + 0;32,40 X Ac(a) = 
= 0;36,12% (KH.VI, ra.4, KOMMenT. 12). 

3. SaoHrauHa Jlynhi t] b momcht ann /n = 8 ” (kh.VI, ra.8-9): 9(a) = 0;58,24; 

1 ]^ = 0;43,50°; = 0;49,25°, oxcioaa 17 = 17^+ (17^ - r)J-q(a) = 0;49,16°. 

4. no.nyanHTeabHOCTb saXMCHHa 

^ ^ = 1;28'' a 1,5'* (cooTBCTCTByeT TCKcry). 

Orciofla cpcflHaa (J)a3a 3aTMeHHa b BaBHaoHc HMcaa mccto npn = Tj -i- ^ = 
= 8 1 / 2 '' nocae noayflna, hjih 3a 3>/2*' ao noayHoqH. IlpHBeaeHHe k McpHaHany 
AjiCKcaHflpHH aaer t^ = 31 / 2 *' + Ve*' = 41 / 3 *' ao nojiynoaH. Orcioaa HCTHHHaa aoaroTa 
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Co;iHua B MOMCHT Tjj (Ha6oHaccapa 28, (}>aMeHOT 15; Bpema — 7;40‘' nocae ncwiyaHs 

B AaCKCaHflpHH) 

M aTg 


18^ 355:37,25’’ 

9^ 357:48,42” 

180'* 177:24,51” 

U"* 13:47,56” 

f' 0:17,14” 

0:40*’ 0: 1,39” 

Al = 27^194‘‘7:40'' 904:57,47” - 184:57,47” 

ic = 184;58° + 265;15° = 450;13° - 90;13“, k + AA^ + = 155;43°, c = -2;23‘’ h, 

3Ha«iHT, Ag = Ag + c = 153;20° = 3;20“ Hcbh (b TCKcre: 3; 15 Hcbm); nojiywCHHoe 

SHawcHHe Ag MCHBine HcnojibaycMoro nToaCMeeM na 0;5°; o bo3mo;khbix npHunnax 
pacxo*fleHHH CM. B [HA I, 434-435; HAMA, p.65; HbiomoH, 1985, c.133 h oieg.]. 
31. Momchth cpeaHHx <j)a3 ayHHUX 3aTMeHHft onpeaeaanHCB b hcthhhom ccwhch- 

HOM BPCMCHH. OTCMga npOMCacyTKH Mexgiy BaTMCHHAMH HCTHHHOrO BPCMCHH Aijj = 

= ^2~ h ~ ^^23 ~ ^3 ~ ^2 ~ 176'’20;30'’. Ho aaa onpeaeaCHHa cpegHHX 

aBHxeHHii JlyHH no aoarore h anoMaanH Heo6xoaHMO anaTb cooTBercTByiomHe 
npoMe*yTKH cpeanero BpeMenn, KOTopue naxoaHM coraacHo McroaHKe, paccMorpeHHoii 
B_KH.III, ra.9 coraacHO ^wpMyae A? = Ar + Aa - AA. Heo6xoaHMHe aaa naxoamCHHa 
At 3Ha<ieHiia cpeanett n HcraHHott aoaror Coaniut Bi>i<iHcaeHi>i b kommoht. 26, 28, 30: 
Aj = 352;23°, = 341;24°, A3 = 155;43°, 

Aj = 354;38“, A^ = 343;45”, A3 = 153;20°. 

OrcKJaa AAj^ =-10;59; AA23 = 174;19°. npaMHC Bocxoamenna a^,a^,a^ onpeaeaacM 
no Ta6aHne kh.II, ra.8, croaOen «npaMaa a|}epa» no hcthhhoh atwirore Coanna: 
«!= 355:5°, a2 = 345;3°, 03 = 155; 18°, orcroaa Aa,2 =-10;2°, Aa^=m;l5° h 

a7j2 = Atj2 + 0;57° « At,2 + 0;4‘’ = At,3 + l/is”; - 4;4° « - 0;16** (b 

TCKcre: -0;18'*) [HAMA, p.64-65; PA, p.651-652]. 

32. ripn onpeaeaeHHH cpeannx aBHacenH^ Jlyna no aoarore h anoMaanH 3a 
HHTcpBaaH At,2H At23 IlToaeMeii Hcnoabayex rnnnapxoBbi SHaaenHa cpeaHHx CKopocreii, 
KOTopHC eme aoaxHH 6hti> yronHeHu b aaabHeihneM. Paanocrb Me*ay towhhmh h 
npH6ai!*eHHHMH aHanCHnaMH b aannoM cay»iae HecymectBCHHa, nocKoabxy HHTcpBaabi 
BPCMCHH MaaH. B 3T0M cocTOHT cHabHaa CTopoHa paapaOoraHHoro FnnnapxoM Mcroaa 
Tpcx 3aTMCHHii: Hc6oabmHC norpcmHOCTH b anawCHHax cpeaHHx CKopocTcii hc BaHaior 
Ha TOHHOCTb onpeaeacHHa napaMcrpoB aynnod opOnTbi. 

33. riToaCMCii KawccTBCHHo onpcaeaacx noaoacCHHa anorca h ncpnrca aynnoro 
annnHKaa OTHOCHTcabHO aa^HxcHpoBaHHHx noaoaccHHiijrpcx ayHHHx saxMCHHii. «flyra 
ao6aBaacT k cpcanCMy aHaaCHHio*, ccan npH aaHHOM Aa hmccm AA > AA, b nporaBHOM 
caywac ««(yra OTHHMacr or cpcancro aBHacCHHa». «flo6aBaCHHC» hmcct mccto, ccan ayra 
cpcaHCii aHOMaaHH Aa acxHT y ncpHrca anHcniicaa, «OTHHMaHHC» — ccan Aa y anorca. 
ripcanoaaracTca raxacc, mto ccan XAa, = 360°, to cooTBcrcTByioniaa cyMMa nCHTpaabHiix 
yraoB 25, = 2(AA, - AA,) paana nyara; aeraabHbiH anaana nponcaypM IlToaCMCa cm. b 
[HAMA, p.74]. 
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npuMXeHUX 


34. nTcwieMCH pemaer cjieflyiomyio aaflaqy. HsBecTHo, wxo b MOflenn c anHUHKJioM 

TpH ncwioxCHHa JlyHH Ha axjiHnTHKe A, B, T (pac. 4.4) xapaKTcpnayioTCa npaparacHHaMH 
a) cpeflHCH aHOMajiHH AOj = BA = 53;35° h = AT = 96;51°; 6) ucHTpaabHHx yr;ioB 
31 = EAA = 3;24°, 3^ = = 0;37°. Tpe6yeTca onpeaanHTb OTHomCHHe pasnyca 

anHUHKjia k paflHycy fle4)epeHTa. PemCHHC flaerca corjiacHo cjiCflyioineH cxcmc. 

1. ricwiaraa AE = 120^, nTcwieMCH onpefleaaer othkh xopfl EA, EF h FA no 

OTHOmCHHIO K AE. 

2. riojiaraa 2r = 120P, oh onpeflcjiaer paccroaHHe AE h xopay EF no OTHomcHHio 
K flaaMcrpy annuHiuia 2r. 

3. HaxoflHT flyry EF (no xopflc EF), a Taxxe nyry h xopfly BE. 

4. Snaa AE h BE, onpcflenaer pannyc fle^epcHTa R = AK (pnc. 4.6) no OTHomCHHio 
K pasHycy annuHiuia 2r (= 120^); saxcM, noiaaraa R = 60^, naxoflHT o6paTHoe OTHomCHHe 

H B HTore r = 5\\?P. 

AHajiorHHHaa npouesypa npHnienaeTca Taicxe an^ onpcflencHHa napaMcrpoB jiynnoii 
op6HTbi no TpoHxe .ayHHbix aaTMenHii, Ha6.niOAeHHbix cbmhm FlTOLaeMeeM. nonpo6HiiH 
aHa.nH3 cm. b [Heuee6ay3p, 1968, c.201-204; Delambre, 1817, II, p.l47 h aiejx.; HAMA, 
p.73-78; SA, p. 172-177]. 

35. noapasyMCBaerca cooTHomcHHe BA-AE = AA-AM — cjieflCTBHC reopcMH o 
KacaTenbHoU h ceKymelt xpyra [EoKmid, III, 36]. 

36. AA AM + KM2 = AK^ [Eeiaiud, 11, 7]. 

37. 133, Mail 6. Coo6a]eHHa nTo;ieMea o ;iyHHUx saTMennax, Ha&niOAaBmHxca hm 

caMHM, OTjiHHaioTca OT npHBeneHHbix Bbime onHcanHil BaBHjioHcxHx Ha6.aioAeHHii. 
ri'maeMeit He npHBOffHT bcjihhhh (t^ H.nH T2), 3a())HKCHpoBaHHbix HenocpeACTBenno bo 
B peMa Ha&aioaeHHii, a aaer cpaay xe SHaienHe x^. O BbWHcneHHH cm. kommcht. 26, 
a Taxxe Ta6aHuy b kommcht. 25. 

38. 134, 0KTa6pb 20; cm. Taxxe TadaHciy b kommcht. 25. 

39. 136, Mapr 6; cm. TaKxe TaOaHuy b kommcht. 25. 

40. VKaaaHHbic anaacHHa HCTHHHoii aoarorbi Coanua (A^ = 13; 15° Teab4a; A2 = 
= 25;10° Bccob; A^ = 14;3° Ph6) tohho cooTBcrcrByioT MOMCHTaM cpeaHHx (J)a3 
(i, = 879>'289‘‘ll;15^ f2 = 881^9I‘’ll^ ig = 882y228‘‘l6*' or nanajibHOH anoxn), ccjih 
npoH3BoaHTb BbtHHcncHHa no Ta&nHiuiM nToaCMca (kh.III, ra.2, 6). Ilpn BbiwHCJiCHHH 
HC yHHTHBanocb, no-BHflHMOMy, ypaBHCHHC BpcMCHH [HA I, 437; HbiomoH, 1985, c.133]. 

41. 3aecb, KaK h Bume (c.ll9 h kommcht. 31), onpcflcaaioTca HHTcpBanu cpcAHCro 

BpCMCHH A7 no HHTCpBaJiaM HCTHHHOrO COnHCHHOrO BpCMCHH At. 

42. Cm. kommcht. 32. flaabHcfiniHC BUMHoiCHHa cooTBcrcTByioT mctoahkc, paccMor- 
pCHHOH B KOMMCHT. 33, 34. 

43. Ecjih ayra anHiviiuia Aa a) coaepxHT MCHbme 180°, 6) «npH6aBaaeT k aoarore^, 
T.e. npHBoaHT K HcpaBCHCTBy AAj > AA^, to ona neoOxoaHMo aoaxHa Ohtb pacnoaoxcHa 
B&THSH nepHrea h noaroMy hc coaepxwr anorcH anHurauia. 

44. Cm. kommcht. 35. 

45. Cm. kommcht. 36. 

46. -719, Mapr 8 h 134, oKTaOpb 20, cm. TaKxe c.118, 123 h TaOaHuy b kommcht. 25. 

47. nToacMcil aaecb npHHHMaer ypaBHCHHC bpcmchh £=— 1/2 ^; tohhoc aHancHHC, 
BHHHCJiCHHoe oo CTO xc Ta&aHiwM, E = -281/2“ [Hamilton etc., 1987, p.59; PA, p.204, 
n.48]. 

48. BHHHCJiCHHa riTOJiCMca coaepxaT omnOKH; tohhmc ananCHHa npapamcHna 
aoaroTbi H aHOMajiHH, bh^hcjichhhc na ochobc rHnnapxoBiix_3Ha<ieHHit cpeaHHx CKopocreil 
(kh.IV, ra.3), 3a yKasaHHHil nepnoa: AA = 224;47,12°, AA = 52;32,11 [HAMA, p.79]; 
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pacxoxAeHHe He flB;ifleTCfl npeHe6pexHMO ManuM, oho CKaanBaercfl b AaJibHejtmeM npH 
onpeflCJieHHH aHaneHHH cpeflHHx cxopocreft. 

49. -719, Mapr 8/9; cm. c.118 h Ta6jiMity b kommcht. 25. 

50. Cor.aacHo DTCweMeK), ypaBHCHHe bpcmchh £» 0; b fleftcTBHTe.nbH0CTH aro He 

Tax. HHTepBaji HCTHHHoro BpeMeHH A< = 27yi7‘*ll;10*’; nocKO.abKy oflna h 3 ero rpanHU 
(^j) coBnaaaer c HaHa.nrbHoil anoxoit npoMexyroic cpennero BpeMeHH moxho onpenejiHTb 
no ynpomeHHoii (J)opMy.ae Af = Ai + (a — 335;8‘’) — (A — 330;45°) (xoMMenr. 76 k 
KH.III); cooTBercTBeHHo HaxoflHM = 341,-24“, = 343,-45°, a{t^ = 345;3° (kom- 

MOHT. 28, 31) a ^ = At — 0;44° = Af — 0;3*’. no;iy«ieHHoe SHanenHe ypaBnenHA BpeMeHH 
(E = 0;3^) yMeHbmaer cpeflHK>K> floarory m anoMajiHio Jlynn b MOMenr no cpaBHeHHio 
c npHHBTHMH IlToneMeeM Ha 0;1°. 

51. npH onpeflejieHHH cpeanero ABHxeHHii no mHpore, comacHo Merofly PHnnapxa, 
HSBecTHHMH cHHTaKjTca cjieflyMnpie BenH«iHHH; a) yr.aoBoil flHaMerp JlyHH na cpeflneM 

360° 

paccTOflHHH = 0;33,14°; 6) ornomenHe flHaMerpa aeMHOH renn 2u k flHaMerpy 

JlyHH dg Ha cpeAHOM paccroaHHH ^ = 2;30; b) hbiuioh i = 5° op6hth JlyHH k buiockocth 
“(C 

amiHHTHKH; r) momohth cpeflHHx <j)a3 t^, (h, cjienoBaTenbHo, KHTepsaji At-t^-ti) 

H BeaHHHHH dpas m^, Asyx aaTMeHHit, naSjiioAaBmHxca b6jih3h o^Horo y3.na; 
A) cpeAHsa aHOManHa JlyHH a^, h ypaanenHe anoMaJiHH Cj, Cj b momohth t^. 

KpaxKO pacCMOxpHM npoueaypy Fnnnapxa. IlycTb na pHC. 4-F NA — axAHnTHKa, 
NB — op6HTa JlyHH, A — ueHxp aeMHoft xeHH na aiuiHnrHKe, B — uenxp Jlynn, 
N — yaeji Aynnoft op6hth, DC — m — BeAHHHHa 
aaxMeHHa b yrAOBHx eAHHHAax. OxciQAa paccroaHHe 
MexAy ucHTpoM aeMHoit xeHH h aohxpom JlyHH 
AB = u + - m, a paccxoaHue itenxpa JlyHH 

oxHOCHxejibHo y3Aa BN = PaccxoaHHe BN 
npeAcxaBAaex hcxhhhhiI apiyMOHx onipoxH <o', 

H3MepeHHHH oxHOCHxeAbHO y3Aa AyHHoft op6hxh. 

no H3BeCXHOH aHOMHAHH a H ypaBHeHHK) C MOBCHO 

HaiixH noAoxeHHe ueHxpa anHAHiuia b oaockocxh op6hxh oxHOCHxenbHo yana, hjih 
cpeAHHH apryMOHx mupoxH a' =<0' — c. Tbkhm o6pa30M b momohxh cpeAHHx 4)a3 AByx 
aaxMeHHH h t^ 6ynyT hbbocxhh 3Ha<ieHHa cpeAHcro apryMOHxa mHpoxH alj, h 
C peAHaa cKopocxb ABHxeHHa no niHpoxe onpeACAHxca oxciQAa no (})opMyAe 


360 °n + (S 7 ^ - Wj') 



me n — HHCAO noAHHx o6opoxoB 3a HHxepBan At. MexoA Fnnnapxa o6jiaAaex oahhm 
cyntecxBeHHHM HeAOCxaxxoM: b hom npeAnonaraerca, < 1 x 0 BenHHHHH d^ vi u OAHHaxoBH 
B momohxh t^ H ^2’ B npHHivme HeBepHO h Moxex npHBOAHXb X pa3HHM 3HaqeHHaM 
cpeAHeft exopoexH npn HcnoAbaoBaHHH pasHHx nap aaxMeHHii. 3xox HeAocxaxox 
yexpaneH b moxoac nxaneMea, paccMoxpeHHOM HHxe [HAMA, p.313-314]. Kax noxaaan 
FaMHjibxoH, BeAHHHHa npHHaxaa b «KaHoncxoit HaAnncH*, npeAmecxByex no BpeMeHH 
«AjibMarecxy» h Ohab noAyneHa HxoAeMeeM na ocHoae MexoAa rVinnapxa {Hamilton etc., 
1987, P.57-W]. 

52 . B XH.IX H XI, nocBanteHHHx Mepxypnio h Caxypny, He coAcpxHxca ynoMnnaHHil 
o noAo6HHx HcnpaBAeHHax. OAnaxo napaMexpn ABHxenHa axHx nAanex, npHHaxne b 
«AAbMarecxe» h «KaHoncxoil HaAnHCH», cyn^ecxBeHHO oxAHHaxjxca xax b hhcaobom 



Phc. 4-f 
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npujioxeHUJi 


OTHomeHHH, TaK H c T01KH spcHHa (|)opMi>i. ComacHo [Hamilton etc., 1987], «KaHoncKaH 
HaAnHCb» npesmecTByer «AjibMarecTy». He HCKjno>ieHO noaroMy, ito HcnpaBJiCHne Ha 
caMOM flcjie HMCJio mcgto. 

53. flBHxeHHC no mHpore, cornacHO IlToneMeio, onpeaejiaerca apryMCHTOM niHpoTH 
a>', HSMepaeMHM b iuiockocth nyHHoft op6ifTH oTHocHTCJibHO ee HaH6o;iee ceBepHoa 

TOHKH N (pHC. 4-G). BejiHHHHa (o' cBHsaHa c apryMCHTOM 
niHpOTbl COBpeMCHHOH nyHHOH reOpHH, OTCHHTHBaeMHM OT 
BocxoAsmero yaaa, npocTHM cooTHomcHHCM od' = co — 90°. 
B reopHM nToneMCfl Heo6xoAHMo paaranaTb cpezpniM 
apryMCHT niMpora w' = NOC, onpeaejiaiomHH nonoxenne 
ircHTpa anHiqfKJia Ha fle<l)epeHTe, h hcthhhhm apryMcnr 
mHpoTbi (o' = NOM, flaiomHH nonoxenne caMOM 
JlyHH. PasHOCTb (O' - (O' = c, r«e c = — 

ypaBHeHHe anoManHH, h^h anHUHxnHqecKaa aHOManna 
JlyHH, npe^cTaBneHnaa b Ta6nH>iHOM BH^e b kh.IV, 
ra.lO. CpeAHMH apryMeHT_mHpoTH HSMeMerca jIkhch- 
Ho, cornacHO (JwpMyne (o’(t) = (o'(,t^ + (o^lf - t^, r«e 
(o'(t^ — anaHCHHe b HanajibHyio anoxy, co^ — cpeanaa 
CKopocTb. fljia nocrpocHHa reopHH, tbkhm o6pa30M, Heo6xoflHMO sHarb flBa napaMcrpa: 
cpcflHioK) cKopocTb (0^ H HaHanbHOC sHaHeHHC 06e BcnHHHHH IlToneMeii HaxoflHx 

B HacToamcH rnaBC. noflpo6Hee cm. [HAMA, p.80-82, Fig. 72 ]. _ 

54. IlToneMeH, kbk h Fnnnapx, npn onpefle.neHHH cpenHeii cxopocTH (o^ Hcncwbayer 

HadaiOilCHHa nyHHux saxMeHnii. CoraacHO ero mcxoahkc, A^ia onpe^encHHa 
Heo6xoflHMO Bu6paxb flaa aaxMCHHa, paanencHHHx 6onbmHM npoMCxyxKOM bpcmchh, 
XaKHX, HXO B MOMeHXH HX CpeflHHX 4>33 t^, t.^ HCTHHHHC apryMCHTH mHpOXH JlyHH 
paBHH (Wj' =£02'^' 3T0M 


360°n + (a'- co') 360°n + (co' - c^) - (co' - c ) 360°n + (Cj - c.) 



me n — HHcno noaHHx o6opoxoB aa HHxepsan t^ — cOj, — cpesHHC apiyMCHTH 
niHpoTH; Cj, Cj— anaHCHHa anHiijnoiHaecKoro ypaBHCHHa cooTBexcTBCHHO b momchth t^, t^. 

B Mcxofle HxojieMea hc nyxHO onpcAenaxb nonoxcHHa JlyHH oxHOCHxenbHO yanoB, 
KaK axo HMcex mccxo b Mcxoae FHonapxa, OAHaKo BoaHHxaex Apyraa xpyflHocxb — 
bh6op napH aaxMCHHH c OAHHaxoBHMH sHaHCHHaMH HCXHHHoro apryMCHxa mHpoxH. 
PaBCHCXBO cOj = cOj Oyaex hmctb mccto, ccah BHnoAHaiOxca cnCAyiomHe HCXHpe ycAOBHa; 
a) BCAHHHHH (})a3 aaxMCHHH paBHH (mj = m^); 6) saxMCHHa npoHCxosax y oahoio h 
xoro xe yana (BOCxoAamero hah HHCxosaiitero); b) bo BpcMa aaxMCHHM Jlyna aaxMeBaexca 
c OAHOii H xoH xe cxopoHH (ccBcpHOH HAH ioxhoh) ; r) B MOMCHXH cpcAHHx 4)aa 
reoACHxpHMecKHe paccxoaHna flo JlyHH OM (pnc. 4-G) paBHH. lIocAeAHee hcoCxoahmo, 
hxoOh h3 a) MOXHO 6hao CfleAaxb bhboa o xom, axo 06a aaxMCHHa npoHaoniAH na 
offHHaKOBOM paccToaHHH ox yana. noApoOnee cm. [HAMA, p.80-82]. 

55 . - 490 , anpcAb 25 ; flapnii I — axcMCHHACicHH uapb, npaBHBmHH c 522 no 486 r. 
AO H.a.; «Ha 2 naAbAa», x.e. na abc ABeHaA4axHe AnaMexpa Aynnoro AHCxa; cm. xaxxe 
xa6AHiry b kommchx. 25 . 

56 . 125 , anpcAb 5 ; cm. xaxxe xa 6 AHAy b kommchx. 25 . 

57 . IloAaraa co^ = 13 ; 13 , 45 , 40 °/d, hbxoahm npHpauiCHHe cpeanero apryMCHxa 

mHpoxH aa HHxepBan At = 224609'* mcxay wyMa aaxMeHHHMH: Am'(At) = 8253 x 
X 360° + 351°. CACAOBaxcAbHO, aaxMCHHH HMCAH MCCXO b6ah3h OAHoro H Toro xe yaAa. 
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58. SHaMCHHH anoMajiHH JlyHu b MOMeHTu cpeaHHX (J)a3 = 100; 19° h = 

= 251;53° =-108;7°; no.ao>KeHHa JlyHbi, raKHM o6pa30M, CHMMerpHMHN 0TH0CHTe.j[bH0 
.aHHHH ancun, h, 3HaMHT, OHa Haxo«HTCH npH6jiH3HTejibHo na offHHaKOBOM pacxrroHHHH 
OT Ha6.aioffaTe.aH. 

59. B o6ohx cayMaHx ypaBHCHHC bpcmchh BbiMHCncHO c norpeniHocrbio OKoao 4^ 
HO ara norpeuiHocrb HeHTpajiHayercH b ffajibHCHuieM npH BbiMHcneHHH HHTepBaaa At 
MCJKffy aaTMCHHMH [PA, p.207, n.58]. 

60. EcffH Hcnoffb30BaTb ntnnapxoBO anaMCHHe cpeffHeft CKopocTH = 
= 13; 13,45,39,40,17,19°/d, to npupameHue cpeffHero apryMCHTa uiHpoTbi 3a HHTepBaa 
a 7 = 615yi33‘’21;50‘' = 224609'* (aa BbiqeroM ueaux o6opoTOB) cocraBHT Aw' = -10;2°; 
HaOffioffeHHH >Ke caMoro n-roaeMeH ffaior Aw' = Cj — Cj = -5;0 - 4;53° = —9;53; 
pa3HHu.a 0;9° nepeCTHTUBaercH na OffHH ffCHb h npH6aBaHeTCH k ninnapxoBy 3Ha<ieHHio 

CpCffHCii CKOpOCTH. 

61. -719, Mapr 8/9, cm. c.118, kommcht. 27 h Ta6aH4y b kommcht. 25. 

62. -501, HoaOpb 19/20; KaM6H3 — axeMCHHffCKHH uapb, npaBHBuiHH c 520 no 
522 r. ffo H.3.; cm. TaK>Ke TaOffHiiy b kommcht. 25. 

63. B MOMCHTH cpeffHHX <l)a3 Kaxfforo h 3 aaTMCHHil Jlyna naxoffBuiacb npH6aH3HTeffb- 
HO B anoree annuKKaa, nocKoabKy anoMaaMH a^ = 12;24° h = 2;44°. SaTMCHHH HMeaH 
MCCTO y npoTHBonoffoacHbix yaaoB, nocKoabxy npapamcHHc cpeffHero apryMCHTa inHpoTbi 
3a HHTepBaa At =79880'* Mcamy aaTMCHHHMH Aw' = (o^At ~ 2935x360° + 160°. 

64. EcffH ffBa aaTMCHHH yffOBaerBopaiOT qerbipeM aJxspMyaHpoBaHHWM Bbiuie ycaOBHHM 
(C.128 H KOMMCHT. 54) 3a HCKaiOMCHHCM yCffOBHH 6), KOTOpOC aaMCHHCTCH Ha 
npoTHBOnoaoacHoe (aaTMCHHH npoHCXOffHT y npOTHBdnoaoaiHbix yaaoB aynnoil op6htn), 
TO ffaa HHX MO*HO 3anHCaTb COOTHOUICHHe (pHC. 4.11) 

AT = AZ + ZH + Hr = 180°, 

rflc AZ = AA + AZ = x+ IC|l — paccroHHHe ucHTpa anHUHicaa Z OTHOCHTCJibHO 
BOCxoffHmero yaaa A b momcht t^\ ZH = — npHpamcHHe cpeffHero apryMCHTa 

uiHpoTbi 3a HHTepBaa At = t^- t^\ HF = EF - HE = (x - I Cjl) — paccroHHHe pcHTpa 
onHffHKJia H oTHOCHTCffbHO HHcxoffamero yaaa F b momcht t^, x = AZ = FE — 
paccTOHHHe JlyHbi ot yaaoB ee op6HTbi b MOMCHTbi cpeffHHx 4)33 aaTMCHHH t^ h t^. 
nToaeMCH cooTBercTBCHHo naxoffHT Cj = — 0;59°, C2=—0;13°, ZH = 160;4°; TaKHM 

o6pa30M, HMccM COOTHOUICHHe 

(X + 0;59°) + 160;4° + (x- 0;13°) = 180°, 

OTCiOffa X = 9;35°, AZ = 10;34°, HF = 9;22°. 

65. 0 reoMcrpHuecKOM Mcroffe BbiqHcneHHH npocra^iepeaa, turn ypaBHCHHa aHOMajiHH 
c KaK 4>yHK4HH aHOMajiHH a, CM. KH.III, ra.5. 

66. flaHHbiH (JiparMeHT npeffcraBaaer enHHCTBCHHoe H3BecTHoe HaM CBHffeTcabCTBO o 
THnnapxoBOM onpeffcaeHHH paffHyca airauHicaa r h aKCueHTpHCHTera e ayHHoft opdHTia. 
OffHaKO npHBeffeHHhie nToacMeeM uHcna, no-BHflHMOMy, HCKaaccHu; ohh nepeBuqHCaeHH 
riTOffeMeeM h k TOMy xe c norpeuiHocrbio. flx.TyMep noKaaaa, mto FHnnapx npn 
onpeffCffCHHH napaMcrpoB aynnoft opdHTu HcnoabaoBaa aHaucHHe paffHyca ffeiJiepeHTa 
R = 3438’’ (bmccto R = 60’’, HcnoabayeMoro n-roaeMeeM), Koropoe nosffHee mn HaxoffHM 
B cpeffHCBeKOBOH HHffHHCKoil acrpoHOMHH IToomer, 1973]. OcHOBaHHCM aaa noffo6Horo 
ffCaeHHH, no-BHffHMOMy, cayxHT npeanoaoxeHHe o tom, hto paffHyc moxho HSMcpHTb 
B Tex xe CffHHHffax, mto h oKpyxHOcrb. IIocKQabKy OKpyxHOCTb cOffcpxHT 360 qacren, 
noaaraa a = 3;8,30, naxoffHM R = 360°/27r = 57; 18° = 3438' [HAMA, p.299-300]. Ecan 
npoH3BecTH ffeacHHc toiho, noayqacM R:e= 3144 : 327?^3 = 60 : 6; 15,11..., h cootbct- 
CTByiomee anaMCHHe = 4;59°; 31221/2 : 2471/2 = 60 : 4;45,21..., h = 4;33°. B 
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nocjienHCM OTHomcHHH cor;iacHe co SHaveHHeM = 4 ; 34 °, npHBencHHHM nTo;ieMeeM, 
6 yfleT no;iHuM, ecjiH bmccto 3122i/i bsatb 3112 Vi [PA, p. 211 , n. 62 ]. Hcno;ib 30 BaHHe 
riinnapxoM flByx pasHHX OTHomcHHii r/R h e/R CBiwerejibCTByer, bosmoxho, o ero 
HeyBepcHHocTH b nocroHHCTBe Be;iH<iHHu pa^Myca annuHicjia hjih sKcueHTpHCHTera; cm. 
no 3 TOMy noBOfly [HAMA, p. 315 ]. 

BMHiHHa e = 6; 15^ 6HJia npHHsra b HecoxpaHHBmenca KHHre Hinnapxa «0 pasMcpax 
H pacCTOHHHHX (Co;iHi^a h JIyHH)», BtmepxKy na KOTopoii npnBOflHT Hann b ero 
KOMMeHTapHflx K «AjibMarecTy» [Rome, 1931, p.68; Toomer, 1967]. 

67. HenaBecTHo, Koro b flaHHOM caynae HMcer b Biiay IlToaeMeH. 

68. npoTHBopewHBuji peayabTaT, noayneHHbiH FnnnapxoM, o6ycaoBaeH, coraacno 

riToaeMeio, ne norpemHocraMH Ha6aiQfleHH]K, a oniH6KaMH BuiHcacHHH caMoro Fnnnapxa. 
HTo6bi y6enHTbcfl B 3T0M, OH onpefleaseT MOMeHTbi cpeanHx (}>aa Kaacaoro hs mecTH 
HcnoabsoBaHHux PHnnapxoM ayHHux aarMeHMii b cpeaneM coaHCiHOM BpeMeHH Ha 
MepHaHane AaeKcanapHH h HaxoflHT no cbomm Ta6aHuaM cooTBercTByioniHe aHaiCHHa 
aoaroTH Coanna h JlyHH SaTMenne CHHTaercH Ha6aKJaeHHHM tohho, ecan 
BbmoaHHerca cooTHomcHHe = ± 180 °. CoBnaaenne reopHH h aaHHHX HaOaioaeHHii 

cayxHT aaecb kphtcphcm hcthhhocth HaOaioaeHHii. VKaaaHHoe cooTHomcHHc tohho 
BunoaHflercfl aaa Kaacaoro Ha mecTH aaTMCHMli PHnnapxa (coraacno IlToaeMeio, 
norpemHocTb He npeBOCxoanT 0;4°, na caMOM aeae — 0;6°), hto noOyanao P.HbioroHa 
npeanoaaraTb noaneaxy [HbfomoH, 1985 , c.l24 h caea.]. Oanaxo BuiHcaenHue ananenHa 
HHTepBaaoB Mexay saxMenHaMH He coraacyiorca c xeMH, xoropbie HcnoabaoBaa Fnnnapx. 
riToaeMed ne npuBoauT noapoOnux BUHHcaeHHli, oanaxo Hajiaennue hm aHaienna 
HHTepBaaoB Me*ay aaTMennaMH aaror b ne{S0M cayiae e«5;16P, bo btopom 
r» 5 ; 13 ‘’, r.e. BeaHKHHu, Oanaxo coraacyiomHeca c noayneHHHM hm cbmhm ananenHeM 
r = S\\S^ [HAMA, p. 317 - 318 ]. HocaeaHee oOcroareabCTBO aacraBaaer raxace noaoapeBarb 
aaecb HexoTopyro noaroHxy noa xeaaeMHft peayabTax. 

69 . - 382 , aexaOpb 23 ; axo h asa caeayionmx HaOaroacHna HMexyr aBOftnyio 
aaxHpoBxy — B acxpoHOMHHecxoM xaaeHaape Mexona, b xoxopoM ncnoabaoBaaHCb Mecama 
rpaxaaHcxoro a(|)HHcxoro xaaenaapa [Toomer, 1974 ], h no ape HaOoHaccapa. Moxho 
aaxaxjHHTb noaxoMy, axo «apa Ha6oHaccapa» npHMenaaacb rpeaecxHMH acxpoHOMaMH 
yxe BO BpeMOHa rnnnapxa. 3aecb «co cxopoma aexnero Bocxoaa*, x.e. c ceBepo-BOCxoxa; 
CM. xaxxe xaOaHuy b xommchx. 25 . 

70 . flaa xaxaoro Ha mecxH aaxMeHHft rixoaeMeii naxoanx; a) cpeanee coaneaHoe 
BpeMa Tq cpeaneii 4)aabi aaxMCHHa b AaexcaHapHH; 6) cooxBexcxsyiomHe aHaaeHHa 
HcxHHHoii aoaroxH CoaHaa h JlyHu A^ h A^^, cpaBHCHHe xoxopwx noaBoaaex oueHHXb 

xaaecxBO Ha6aioaeHHH. PaccMoxpHM BuaHcaeHHa FIxoaeMea na npHMepe nepaoro 
aaxMCHHa. 

flaxa aaxMeHHa: Ha6oHaccapa 366 , xox 26 ; BpeMa Haaaaa aaxMeHHa: SVi ceaoHHoro 
aaca nocae noayHoan. 

1. HpHOaHaceHHaa aoaroxa CoaHaa (xh.111, ra. 2 , 6): 


Af Ax 

360’' 272;28” 

5’' 358;47" 

25^ 24;38” 

-I?" 0;42" 


At ~ 365’'25^17'' 656;35° 


265,15“ 


921;50“- 201;50“ 
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PaccTOHHHe OT anorea: k - 201;50“; ypasHeHHe c = 0;55°; cpenHaa flcuirora 
Jq = it + = 267;20°; HCTHHHaa floarora Aq = * +A^ + c = 268;15° = 28;15° CTpeabi;a. 

2 . ripofloaxHTeabHocTb hokh b paBHOfleHCTBCHHHX <iacax Ha mapore BaBHJioHa 

(cooTBCTCTByeT mapore Pofloca, me M = aaa ycraHoancHHoro sHaacHHa 

= 28; 15° Crpeabiia. flo Ta 6 aH 4 e kh.II, ra .8 HaxoflHM BpcMCHa Bocxoaa ayr axjiHnTHKH 
B rpaaycax bpcmchh: 

p (28; 15° CTpeabua) = 286;47°, 
p (28; 15° BaH3HeuoB) = 69;24°. 

PasHocTb BpcMCH Bocxofla: /5p = 217;23°. 
ripoAoaacHTejibHocTb hohh b paBHoaeHCTBeHHux Hacax 

= 14;30 = 141 / 2 ^ (tckct: \AVi'). 
flaHHa oflHoro ceaoHHoro «iaca bo BpcMeHH^x rpaaycax 
= 18;7° (tckct: 18°). 

3. Hcthhhoc BpcMa Hanaaa aaTMCHMa b BaBHuiOHc (ccjih npHHaTb nroacMeeBO 
SHaHCHHC ana ceaoHHoro naca 18°) 



HaH 183^5^ nocae noayaHa, kto cooTBercTByer nocae noayaHa b AaCKCaiwpHH, 

CHHTaa OT noayaHa. 

4. noayaaHTeabHocTb_3aTMeHHa b paBHoaeHCTBCHHiax nacax: 

а) AnoMaaHa JlyHu a b momcht Hanaaa saTMCHHa Tj (Ta6aHne kh.IV, ra.4): 

St Sa 

360^ 258:44° 

5^ 83:35° 

25^ 326:37° 

17 " 9;15° 

3 / 4 " 0:25° 

St= 365^25** 173'4'' 678;36° 

268:49° 

a = 947;25° -* 227:25° 

б) HcTHHHaa aacoBaa CKopocrb aBHxcHHa JlyHbi aaa ycraHOBacHHHX aaTH h 
BpcMCHH Tj (kh.VI, ra.4, kommcht. 12). Ho Tafianne ayHHoro HcpaBcHCTBa (kh.IV, 
ra.lO) HaxoaHM 

c (227;25°) = + 3;55°, c(228;25°) = + 3;58°, 

Ac = c(a + 1°) - c(a) = 0;0,3, 

= 0;32,56° + 0;32,40°Ac = 0;34,34°/A. 

B) nToacMcft He npHBoaHT Ha6aioaeHHyio BeanaHny aaTMCHHa; ecan npHMCM 
m = 2", TO no Ta6aHnaM kh.VI, ra.8 HaxoaHM 
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j 7^ = 0;16,59“, = 0;19,9“, 9(a) = 0;49,30; 


ajioHrauHfl JlyHH b HaianbHuii momcht 

n' = Va + (’/p' ” “ 0;26;13“. 


Orciofla noayflJiHTejibHOCTb aaTMCHHa 
_ 13 7 _ n 89h 

a o6maH npoflOJixHTenbHocTb 
At = 1,6** (b TCKcre: 11/2**). 


Ecjih npHMBM m = V, to aHaaorHiiHbte BHHHCJicHHa ^aiOT At = 1 , 18 **. 

6. Hcthhhoc co;iHe«iHoe BpcMa cpeAHeii ^lasbi aaTMCHHa b BaBiuioHe 

Tj + ^ = 18 %** + %** = 19 I/ 3 \ 

B AjieKcaHAPHH 

191/3** - H** = 18l/2^ 

HHTepB£U OT HaHajibHoft 3noxH nTQflCMeeBMx Ta6;iHu Ai = 365 ^ 25 ** 181 /^** HCXHHHoro 
BpeMCHH. 

7 . CpeaHce co;iHe«ffloe apcMa cpewieft (t>a3bi saTMCHHa onpenanaerca no (jxjpMyne 

KOMMeHT. 76 KH.III. CoOTBeTCTBCHHO HaXOflMM B MOMeHT Tj + -^ CpeaHHJK) flOJITOTy 
Connua (kh.III, rn.3) = 267 ; 25 °; HCXHHHyio aoinrory = 268 ; 20 °; npaMoe bocxoxc- 

acHHc a = 268 ; 11 °. Oxcrafla 

a 7 = A( + (a - 335 ; 8 °) - (X - 330 ; 45 °) = Ai - 3 ; 37 ° « 

= Af - Ml** = 365y25^18V4** cpennero bpcmchh. 

8. HcTHHHue flonroTU Connua h Jlynu b MOMenT cpegHeit (]>a3ia 3aTMeHHa: 


Af 

AAo 

A2« 

Aa 

360^ 

272;28,32“ 

136;37,23° 

258:44,52 

5^ 

358;47, 3 

286;53,51 

83:35,37 

25“ 

24;38,27 

329;24,34 

326;37,28 

18" 

0;44.21 

9:52,56 

9:47,55 

1/4" 

0; 0.37 

0; 8,14 

0: 8. 9 

^ = 365y25‘'l8V4" 

656;39 

762:57 

678:54 


265; 15 

41:22 

268:49 


iE=921;54° -* 201 ;54' 
c = +0;55° 

Ag=K+c+A^= 268;19°= 

= 28;19° Crp&nbua 

I,f=804;19° - 84:19° 

Ajj = ~ 88il5**= 

= 28; 15^ BjiMSHeuoB 

a = 947:43°- 227:43° 
Otciowi c = 3:56°. 


CooTHomcHHe + 180° b yxaBaHHiaft rnnnapxoM momcht Btanonnaerca c 

TonnocTbio no 0;4°. Moxcho noaroMy yTBcpxflaTb, ocHOBHBaacb na TaOjinnax nxaneMea, 
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HTO Ha6;iioAeHHe, sa^inKCHpoeaHHoe b pa6oTe PHnnapxa, npoHseeAeMo toiho. TaKoro 
poAa BuiHCJieHHfl ;:(o;i;khu 6iiijih npoH3BOAHTbCB b KaxcAOM h3 mecTH cjiyqaeB. 

71. -381, HioHb 18; «ot to<ikh .aCTHero BOCxona», T.e. or ccBepo-BOcroKa; cm. Taxxe 
Ta6.aHi;y b kommcht. 25. 

72. Ha caMOM nene pasHocTb hcthhhux Aonror Cojoma h JlyHH, ec™ npoH3BOflHTb 
BuiHcneHHfl no Ta6.aHnaM nTOJiCMefl, cocraBJiaer agecb 0;6° [HAMA, p.317, n.l5]. 

73. -381, fleKa6pb 12/13; nanee rixoneMeft yrBcpjimaeT, kto aaTMCHne nanajiccb «3a 
2V^ laca flo no.ayHo«iH*, x.e. <iepe3 3Vi ceaoHHHx naca nocjie ee naiajia. ^to6h 
ycrpaHHTb aro npoTHBope<iHe, K.MaHHunyc npeonaraer wHTaTb 4>pa3y «no ncreieHHH 
■iCTHpex nacoB [ho<ih]» xax «Korna KCTBepTBiH «iac Hacryniw* [HA 1, 249 Anm. c) ]; 
/l;K.TyMep npeoaaraer npyroe npo<iTeHHe: «KorAa xpn naca [ho<ih] nponuio» (aaMenaa 
<5 Ha y); bo Bcex MaHycKpHnxax, o^HaKO, ctoht <5 [PA, p.213, n.68]. Cm. Taxxe 
Ta6.aHi;y b kommbht. 25. 

74. B HexoTopux pyxonHcax ctoht 175;8“ — hhcjio, npHHHToe reil6eproM [Hei 1 
344,5], HO HcnpaB.aeHHoe K.MaHHunycoM m flx.TyMcpoM [HA 1, 250; PA, p.213, n.70]. 

75. -200, ceHTfl6pb 22; cm. Taxxe TaOjmny b kommcht. 25. 

76. Ha caMOM gcjic paanocrb hcthhhbix Ao.aroT Cojoma h Jlynu, ccjih Buqecrb 
180”, cocraBJiaCT aflCCb 0;2‘’ [HAMA, p.317, n.l5]. 

77. 3to hhcjio ctoht b pyxonHcax [Hd I 345,12]. Haenep, oflnaKO, cwraer, iito 
era Heo6xoflHMO HcnpaBHTb na ♦54» (HcnpaB.neHHe npHHaro K.MaHHiyiycoM [HA 1, 
252]), nocKOJibKy rofl b lyiiuie KajiHnna Ha^nmaerca c .aCTHcro commecroaHHa, h, crajio 
6bn'b, 3T0 aaTMCHHC H npeflbwymee AO.axHbi nonaaaTb b oahh roa [Ideler, 1806, 
p.21^217]. fl*.TyMep, OflnaKO, ocraaaaeT «55», no;iaraa, hto Fnnnapx, Koropbiii 
Hcno.ab30Baji eiKnercKHil KaacHAapb b paMxax i^HXJia Ka.aHnna, nainnaji rofl hc c 
jiCTHcro co;iHuecToaHHa, a c 1 Tora; b 3tom caywac 55-11 roa aaxBaTHBaer 2-e h 3-e 
aaTMCHHa h3 aaHHoit tpoUkh [PA, p.214, n.72]. 

78. -199, Mapr 20; cm. Tax^KC Ta6aH4y b kommcht. 25. 

79. Ha caMOM a&ae paanocrb hcthhhux aoaroT Jlynw h Coanua, ccaH Bbinecrb 
180®, cocraBHjia agecb -0;3®, t.c. ona Ha 0;4® MCHbmc noayHCHHoll Htojicmccm [HAMA, 
p.317, n.l5]. 

80. -199, ccHTa6pb 12; cm. xaKXC TaOaHoy b kommcht. 25. 

81. flcftCTBHTcabHaa paanocrb hcthhhbix aoaror Coanua h JlyHH cocraBaacr aaccb 
0;3® [HAMA, p.317, n.l5]. 

82. HcKaaccHHaa b rpcnecKOM tckctc (Jipaaa «h na noaoBHHy c Tperbio h aecaTOH 
>iacTbK» BOCcraHOBacHa flx.TyMcpoM. Ilpn xaxoM npowTCHHH paanocrn bpcmchhbix 
HHTcpaaaoB IlToacMca h PHnnapxa cocraBaaioT 

11 - 1: 65/6**- 6** = 5/6** = i/a"; III - II: m”- 1/3^*+ 

[PA, p.215, n.75; HA I, 253, Anm. c); Toomer, 1973]. 

KHHFA nJITA^ 

1. PcHb HflCT 06 OTKpHToil IlToacMccM ayHHoll 3BCKHHH, ynoMHHaBmcllca BBimC, 
CM. KH.IV, ra.5, c.l09 h kommcht. 15 k toh xc khhtc, a xaxxc kh.V, ra.2-3. 

2. IIpHMcpH noaoOHBix HaOaioflCHHft, BHnoaHCHHHX PHnnapxoM h IlToacMccM, 
npHBOaaTca b kh.V, ra.3, 5, kh.VII, ra.2. 

3. HncrpyMCHT, onHcaHHHil b Hacroanicft raaBC, h3bcctch b cobpcmchhoU anrcpa- 
Typc noa Ha3BaHHCM «apMHaaapHaa c4)cpa». HaaBannc, HcnoabaycMOC IlToacMccM 
(aoxpoXdPov 6 py6ivov), oananacT OyxBaabHO •itHHCTpyMCHT aaa B3aTHa [noaoxcHHli] 
3BC3a». 3 tot HHcrpyMCHT, no-BHaHMOMy, 6hui H3BCCTCH yxc Pnnnapxy. IIomhmo 
I lToacMca, cro onncannc npHBOanr xaicxc Ilann b KOMMCHTapnax k khhtc V 
«AabMarccTa» [Rome, 1931] h Hpoxa b «rHnoTC3ax» [Manitius, 1909]. CoBpcMCHHaa 
pcKOHcrpyKuHa HHcrpyMCHTa, ocHOBannaa na CBcaennax aHTHHHbix aBTopoB, BunoancHa 
A.Pomom [Rome, 1927]. IIpHHiiHn aeftcTBHa, KOHcrpyKTHBHHC oco6chhocth h tohhocthhc 
X apaKTCpHCTHKH HHCTpyMCHTa paCCMOTpCHU Ha COBPCMCHHOM ypOBHC M.K). IUcbhchko 
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H B;iOflapMHKOM [lUeoHenKO, 1988, (1) h (2); Wlodarczyk, 1987]. Hctophio apMiuuiHpHoii 
cct)epbi OT aHTHMHOCTH flo BpeMCHH Thxo Bpare cm. b [Nolle, 1922]. 

4. CxcMaTHMCCKoe H3o6pa>KeHHe apMiuuiapHOH c(t)epbi Ha pHc. 5-A cooTBercTByer 

pcKOHCTpyKitHH A.PoMa H M.IO.lIIeBqeHKO. B KBaapaTHux cKo6Kax b tckctc yxaaaHH 
HOMcpa KpyroB h oceii HHCTpyMCHTa, npHHsrue Ha pHC. 5-A, roe Ko.Bbito I npeffCTaB.naeT 
HHCTpyMCHTajibHyio aKjiHHTHKy; Ko/ibuo 2, xecTKO CKpeiuicHHoe c I noa npsMHM 
yrooM, — KO.aiop co.BH 4 ecToaHHM; CHcrcMa Ko.ne4 1-2 xpenHTca aHaMerpajibHo npoTHBo- 
no.no>KHbiMH ocaMH d — d k Ko/ibuy 3, ycTaHOB.BeHHOMy BHyrpH HenoffBH>KHO 
3aKpen.neHHoro b tuioCKOCTH He6ecHoro MepHAHaHa Kanbua 4; BpamcHHe KOAbita 3 BHyrpH 
4 no3BOAHeT cOBMemarb ocb d — d c ocbio Mupa. K xoAbuy 2 ocbmh e - e (b aaaope 
MCJKffy KOAbitaMM 4 H 2) Kpenarca xoAbuo 5, npeffHaaHaqcHHoe aab BH3HpoBaHHa Ha 
OnOpHOC CBCTHAO, H OAHOBpeMCHHO KOAbUO 6 (BHyrpH KOACH y H 2) AAa H3MepeHHH 
uiMpoTM; Ha BHyrpeHHeii nOBcpxHOCTH xoAbiia 6 coocho c hhm ycraHOBACHO KOAbu.o 7, 
Hccymcc BHanpu b — b. MHcrpyMeHraAbHaa aKAHnrHxa I h xpyr uinpoTbi 6 hmciot 
uiKaAU AAa cqHTUBaHHa 3Ha<ieHHH AOArorbi h uiuporbi. Ha KOAbu,e 4 raKxce, Bepoarno, 
HMCAacb uiKaAa aab ycraHOBKH aaBHcaiaero or uiuporbi Mecra Ha6AioAeHHH HaxAOHa och 
d — d, o KOTopoii nroAeMeii He ynOMHHaer. Flo coo6iAeHHio Hanna, AnaMerp BHeuinero 
xpyra 4 cocraBABA npH6AH3HTeAbHO oahh aokotb (~44,4cm), a BeAHHHHa KBaAparnoro 
ccqcHHB Kpyra — 1/30 aokth (--1,4 cm) [Rome, 1927, p.82]. HaoOpaxceHHe 

apMHAAapHoii c(t)epbi HroAeMea, BbinoAHenHoe b tomhom MacuiTa6e, cm. b [lUeeneHKo, 
1988, C.170, PHC. 11; tam xce paccMorpenbi npoOAeMbi, CBaaaHHwe c rpaAyHpoBxoH uikha 
HHCT pyMCHTa. HoMepa KpyroB apMHAAapHoii c^epu na pnc. 5-A cooTBercTByiOT npHnaruM 
B yKaaaHHOH paOore M.IO.UIeBqeHKO. 

5. /Fab opncHTHpoBaHHa HHcrpyMeHra, corAacHO MeroAHKe HTOAeMea, Tpe6yeTca 
3HaTb npeABapHTeAbHO AOArory onopHoro cserHAa (Coahua, JlyHhi hah SBeaAbi) b momcht 
H a6AK)ACHHa. ycranaBAKBaa BHeuiHHii xpyr 5 na cooTBercTByioniee ACAenne uiKaAM 
HHcrpyMeHTaAfaHOH akahathkh J, noBopaMHBaeM ’ cHCreMy koacu 1~5 BOKpyr och 
d-d, Hc Mcnaa hx OTHOCHreAbHOro noAoxenHa, ao rex nop, noxa onopnoe cbothao 
H c oxajKCTca b nAOCKOCTH Kpyra 5 h oAHoapeMenno xpyra 1. HoAo^eHne HHcrpyMen- 

TaAbHOH DKAHnTHKH / B 3T0T MOMCHT COBnaAaeT C nOAO*eHHeM He6eCHOft OKAHnTHKH, 

a HyAb uiKaAbi aab OTcaera AOAroTbi — c HanpaaieHHeM na xoaKy Becennero 

paBHOACHCTBHa. 

OpHCHTHpOBAHHe HHCTpyMeHTa no COAHUy B03M0A(H0 H 6e3 npeABapHTCAbHOro 
onpcACACHHa coAneMHOH AOAroTM. Aaa aroro hcoOxoahmo BpauieHHeM Boxpyr och 
d — d coBMccTHTb HAocKOCTb KOAbua 5 c HanpaBACHHCM HA CoAHAO H aATOM, Bpaipaa 
CHCTCMy BHyrpcHHHx koaca BOKpyr och e — e, AoOnTbCH anaAonmnoro peayAbTara aah 
HHC rpyMeHTAAbHOH OKAHnTHKH. HroAeMeH, no-BHAHMOMy, 3HaA o6 stoh bobmohchocth 
opHCHTHpoBaHHa acTpoAaOHH (PA, p.219, n.4; p.224, n.ll]. 

6. ByKBaAbHO <(pacnoAOxeHHoro hha 3eMAeib>; nocKOAbxy achtp apMHAAapHoii cct)epH 
npcACTaBAacT achtp Scmah, OAHxaHuiee k PAaay naOAiOAareAa BnaiipHoe OTBepcrne 
6yACT nooTOMy «noA SeMAeii*, a eMy npoTHBOnoAoxHoe — «HaA 3eMAeH» [PA, p.219, 
n.6 j. 

7. PaccMATpHBaeMaa KHneMaTHaecKaa moacab npHABana o6bacHHTb napaAy c nepBUM 
AyHHMM HcpaBCHCTBOM TaKxe oBeKAHK). OcHOBaHHCM AAa ee BBCACHHa CAyxcar Aannue 
HaOAioACHHH, nOKaauBaioiAHe, mto: 1) b cHanniax B-ropoe HepaBencTBO (r.e. paanocTb 
MC>KAy HaOAIOACHHHM H BHMHCAeHHHM npH nOMOU(H npOCTOH anHAHKAHHeCKOH MOACAH 
noAO>KCHHaMH JlyHbi) paBHO nyAio; 2) b KBaAparypax oho MHHHMaAbHO, hah pabho 
H yAK), CCAH Jlyna naxoAHTca b anoree hah b nepnree anHAHxAa; 3) b KBaAparypax 
OHO MAKCHMaAbHO, ecAH JlyHA HA anHAHKAO OTCTOHT OT Anorea (nepnrea) ha 90°; 
4) BCAHMHHA BToporo HepaBeHCTBA nponopAHOHaAbHa BeAHHHne nepaoro Aynnoro 
HcpaBCHCTBA. Ha6AioAeHHHe ocoOchhocth ABHAcenna Jlynu, corAacHo HroAeMeio, moacho 
o6bacHHTb, npeAHOAOACHB, MTO paccToaHHe ACHrpa anHAHXAa OTHOcnreAbHO HaOAiOAareAa 
H3MCHaeTCH C TCMCHHeM BpeMCHH TAK, MTO OHO MAKCHMaAbHO B CH3HrHax H MHHHMaAbHO 
B KBaAparypax. 

HtoOw yAOBAOTBopHTb nocACAHCMy Tpe6oBaHHio, HTOAeMeii aaMenaer Ae(t»epeHT, 
ACHTp KOToporo COBnaAaeT c achtpom aKAHniwcH, kak aro npHnaro b nepBoii AyHHOii 
MOACAH (CM. KOMMCHT. 23 K KH.IV), aKCACHTpoM, no KOTopoMy nepeMentaerca achtp 



KoMMBHmapuu k KHiae nxmoU 


529 


anHUHKJia. IIjiockhh BapnaHT paccMaxpHsaeMOH MoaejiH (6e3 yiera HaKJioHCHHH jiyHHOii 
op6hth) npeacTaBjiCH Ha pnc. 5-B, me O — uchtp aKJiHnxHKH (MCcroHaxoameHHe 
Ha6;iioflaTe;iH), M — ueHxp SKcueHrpa, AMOP — jihhhh ancH3 sKcucHTpa (r^e A — 
anoreii, P — nepHreii), C — ucHxp anHUHKJia, OY — HanpaBJieHHe Ha xoiKy Becennero 
paBHOflCHCTBHH. B MOflCJiH IlTcwieMea peajiHsyiOTCH Herupe paBHOMcpHux BpanteHHa (xpn 
H3 HHX npOHCXOflHT BOKpyr UeHTpa SKJIHHTHKH O H OflHO — BOKpyr UCHTpa 3nHUHKJia 
C): 1) njiocKocTb axcueHTpa Bpan^aerca xax eAMHOe uejioe Boxpyr tohkh O b o6paTHOM 
HanpaBJieHHH co cxopocTbio nBH^xeHHa yanoB co^ — 2) JlyHa Ha anHUHxjie Bpantaerca 

BOKpyr C B o6paTHOM HanpaBJieHHH co CKopocrbio 
npnpanteHHa anOManHH co ; 3) ucHTp annuHicjia na 
SKcucHTpe Bpamaerca BOKpyr O b npaMOM HanpaB¬ 
JieHHH CO cKopocTbK) npHpan^eHHa aprymeHTa ninporu 
co^; 4) jiHHHa ancHJi aKCueHxpa Bpan^aerca BOKpyr 
O B o6paxHOM HanpaBJieHHH co cKopocxbio 2a>^ — co^. 

Bpantenna, npoHcxoflamne BOKpyr ueHxpa aicjiiraxiocH 
O, oxcHHxbiBaioxca ox HanpaBJieHHa OY, cwHxaiome- 
roca HenonBHJKHUM. OxcioAa cKopocxb ABHJKCHHa 
ueHxpa anHuHKJia oxHOCHxejibHo OY cocxbbhx co ^ — 

— (co^ — (o^) = BejiHHHHa yrjia 00^4 HaMenaexca 


CO CKOpoCXbK) 


■Op + (2w^ - co^ = 2co^, xaK hto neHxp 
OAHH Mecan ABa^u OKasuBaexca b 



anoree (b CHSHrnax, Korfla aAOHraiuia JlyHU ^ = 0 h 

rj = 180°) H ABa*AH B nepnree (b KBanpaxypax, Koraa rj = 9(f vt ij = 270°) aKcueHxpa. 
TpeOoBaHHa HaO^iOAOHnit, xaKHM oOpaaoM, noAHOCxbio BunoAHeHu. B cbmom Aejie, b 
CHSH inax paccToaHHe ueHxpa annuHicjia ox ueHxpa bicjihitthkh OC = OA = R, kbk axo 
HMeex Mecxo b npocxoii annuHKJiHvecKoft MOflejiH, h noaxoMy AJia onHcaHHa ABH^xeHHa 
JlyHH no AOAroxe AocxaxoKHo OAHoro HepaBeHCXBa Cj (c^ = 0). B KBaApaxypax 
OC = OP = R - 2e H cooxBexcxBeHHO = 0, Koraa Jlyna naxoAnxca b anoree hah 


nepnree annioHCAa (a = 0 hah a = 180°), h c, = Koraa JlyHa na anniuiKAe 

oxcxoHx ox anorea (nepnrea) na 90° (a = 90°, hah a = 270°), npH axoM shakh Cj h 


Cj coBnaAaiox. 

CorAacHO ctJxipMyAHpoBaHHOMy cbmhm IlxoAOMeeM npHHiuiny KHHOMaxHqecKOro 
MOAeAHpoBaHHa, BHAHMaa HepaBHOMepnocxb ABHxeHHli cbcxha AOA*Ha npoACxaBAaxbca 
npH noMOiKH paBHOMepHbix KpyroBux ABHxeHHit. Ho paBHOMepHUM OyACx xaxoe xpyroBoe 
ABHJKeHHe, Koxopoe paBHOMepHO oxHocHxeAbHO ucHxpa Kpyra (kh. 111, rA.3, c.85). OAHaxo 
B AaHHOH MOACAH aXOX npHHUHH HO BbOIOAHaeXCH. U,eHXp anHUHKAa C ABHJKeXCa 
HcpaBHOMepHO oxHocHxeAbHO ueHxpa Ae4>epeHxa M. AnaAoraHHoe Hapyrnenne HMeex 
Mecxo B luiaHexHOil xeopHH HxoAeMea, b xbk nasHBaeMoft moaoah c axBaHxoM, cm. 
KH.IX, rA.6 H KOMMCHX. 33 K KH.IX. 

BcecxopoHHHii anaAna nxoAeMeeBOii moaoah ABHxeHHa JlyHw cm. b [MdeAbCOH, 1975, 
c.209-214; HbcomoH, 1985, c.155-159; Heuzedctyap, 1968, c.189-190; HAMA, p.84-88; 
SA, p. 184-189; Petersen, 1969]. 

8. IIocAe CAOB «nepeHOCHx anoreii axcneHxpa b A» hbmh onynieHbi caobb «h 
onHCHBaex BOKpyr ueHxpa Z aKcuenxp AH», kbk He HMeromne cmhcah; b chmom acac, 
EA He aBAaexca paAHycOM aKcuenxpa h Bpa^aexca BOKpyr E. Ho Mnennio fl>K.TyMepa, 
omHOKB BHecena b xeKcx npn nepenHcuBaHHH [PA, p.221-222, n.83]. 

9. IIxOAeMeii (JxipMyAHpyex xpn ycAOBHa, KOxopuM aoajkhh yAOBAexBopaxb hbOaio- 
AeHHa JlyHH, HcnoAbsyeMHe AAa onpeACAenna BeAHHHHH Bxoporo HepaBeHcxBa: 1) b 
MOM eHx HaOAKjAeHHa Jlyna aoaxhb naxoAHXbca na paccxoaHHH okoao 90° ox anorea 
HAH nepnrea annuHicAa (b axoM CAynae ahhhb «Ha6AioAaxeAb—Jlyna* Kacaexca anHumuia 
H oxKAOneHHe JlynH ox cpeAnero noAOxenna MBKCHMaAbHO); 2) Jlyna aoajkhb naxoAHXbca 
B KBaApaxypax (paccxoaHne neHxpa aiun^iKAa ox HaOAioAaxeAa npn axoM MHHHManbHO); 
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3) napaJuiaKC JlyHH no «o;iroTe aoji^kch 6i>tTb pasen ny^iio; nocaeffnee ycaoBne 6yffeT 
BHnojiHeHO, Koraa Jlyna naxoffHTCfl b HanBucmeM TOWKe amiHnTHKH, rae xpyr bhcoth, 
npoxofffln(HH Mepes CBernao, nepneHAHxyjuipeH amiHOTHKe, h xacaTejibHafl k aiumnniKe 
napaJutejibHa jihhhh ropHsoHra; b 3tom cjiynae BHjnHMafl h HCTHnnafl aojiroTH Jlynii 
paBHu. Ilpn 3TOM pasHocTb Me*fly HSMepenHcai Atwiroroii JlynH h BHMHcaeHHOH no 
Ta6AHi;aM c noMontbio toabko nepBoro HepaBencTBa A^er MaxcHMyM BToporo HepaBencrBa 
^2max' naxoaKACHKH AOcraTOwno oahoio Ha6AiOAeHHH JlynH b KBaAparypax, 

yAOanerBopfliontero nepenncAenHHM yCAOBMBM, OAnaxo IlTOAeMeji npnaoAiiT Asa raxnx 
Ha6AiOAeHHfl, npoHSBeACHHHx PnnnapxoM h mm caMHM. 

10. 139, 4>eBpajib 9. AnaAMS Ha6AioAeHHa cm. b [Britton, 1967, p.142-143, HbiomoH, 
1985, C.151 H CACA. ]. 

11. TpH yKaaaHHHe BeAHnHHH noAyncHH, Bepoarno, na ochobc naOAiOAeHHH. Bo 
BCHKOM CAynae, ohm oTAHnaiOTCa or anaiieHHH, BH>iHCAeHHHX no Ta6AHuaM IlTOAeMea: 
AOArora CoAnua = 318;44° (hhacc FlTOAeMeii npHBOAHT neBepno onpeAeAcnnoe mm 

snaneHMe A^, coBnaAaiomee c Ha6AK>AeHHHM), AOArora KyAbMHHHpyiouxeH towh 
axAHnTHKH X(Af) = 242;35° (npaBHAO onpeAOAeHHa aroii bcahiihhh no MSBecTHOH A^, 
reorpa4)HqecKOH niMpore h BpeMCHH cm. kh.II, rA.8-9). 

Bume noKaaano (cm. kommcht. 5), mto HHcrpyMeHTaAbnaa axAHnTHKa acTpoAa6HH 
MorAa opHCHTHpoBaTbca no CoAHuy 6e3 npeABapHTCAbnoro onpeACAenHa coAHeiHoji 
AOAroTH, Kax Toro Tpe6yeT oOnya McroAHKa, HSAOxennaa b kh.V, ta.I. Bepoarno, 
HMCHHO 3TOT cnoco6 opHeHTHpoBaHHa npHMCHaAca B AannoM CAyqae. A>K.TyMep, oanaxo, 
caMTaer, qro BCAHnHHa A^ ne Ha6AK)AaAacb, a 6iaAa npcABapHTCAbHO BHiHCAcna [PA, 
p.224, n.ll]. 

12. IlapaAAaKC no AOArore paaen nyAio, ccah xpyr bhcoth, npoxoAaniHJi nepea 
CBCTHAO, nepncHAHKyAapen SKAHOTHKe. 3tot yroA, corAacno MerOAHKC IlTOAeMea, moxho 
naliTH no Ta 6 AH 4 aM b kh.II, pa. 13 no rpcM napaMerpaM; nrapore Mccra Ha 6 AK)AeHHa, 
AOArore cooTBercTByrameft tokkh aKAHnrMKM h paccroanHio aroil tomkh or MepnAHana, 
BHpaxeHHOMy b paBHOAencTBenHHX <iacax. B ashhom CAyaae niMpora cooTBercTByer 
napaAACAH HMAcnero Eranra; AOArora A^ = 219; 40°; paccroanHe xe or JlynH ao 
M epnAHana nponopanonaAbno paanocm ccnpeMen BocxoAa» KyAbMHHnpyionteii ronKH 
3KAHnrHKH H JlyHH H onpeAeAaeTCH no (jwpMyAe Ai = 0;4^ {a{M) - a(<I) ], rae AOArory 
KyAbMHHHpyiouieft tohkh naxoAHM no AOArore Coahiw h BpeMenn nnOAiOAenna 
A(A/) = 4° CrpeAbua, a a(A0 = 241;58° n a(C) = 217;ll° no raOAnue b kh.II, rA. 8 ; 
orciOAa Af=l;39*’ k aanaAy or MepnAHana (b reKcre: -li/a**). BeAHanny yrAa, 
o6pa30BaHHoro xpyroM bhcoth h xpyroM okahathkh, naxoAHM AaAee no tbOahubm kh.II, 
rA.13 ABOHHoii HnrepnoAaiyieH no BpeMenn h no AOArore. noAyaennoe anaaenne 
(83;5°) 6ah3ko k 90°, h noaroMy, xax canraer nroAeMeii, Jlyny moxho canrarb 
naxoAHmeiiCH b naHBHcmen roaxe okahathkh, rae AOAromaH cocraBAHiontaH napaAAaxca 
paBna HyAio h, b peayAbrare, BHAHMaa AOArora JlynH paana HcrnnHoil AOArore. 
O.HeHre6ay3p, oanaxo, noxaaaA APyniM cnocoOoM, aro b AeMcraHreAbnocrH yroA Mexay 
xpyroM BHCOTH H skahathkh cocraBAHer aaecb 80;33°, oOn^iji napaAAaxc 0;46°, a 
napaAAaxc no AOArore 0;8° [HAMA, p.91-92]. 

13. B ahhhom CAyaae ypaBnenne BpeMenn £ = 0. 

14. BHancAeHHH nponaBeaenH Bepno, aa ncKAioaenneM anaaenna ncrnHHoii acaioth 
C bAHua; no Ta6AHuaM kh.III, rA.3, 6 naxoAHM k = 250;57°, c = +2;17°; orciOAa 
Aq = 316;27°; A^ = 318;44°. 

15. -127, aBrycT 5; b pyxonncax noMep roaa b unicAe KaAnnna o6o3HaaeH xax 
50 (v'), HO eme HacAep noxaaaA, aro ero neoOxoAHMo naMennTb na 51 (va') [Britton, 
1967, p.132-134; HAMA, p.92; Ideler, 1806, S.217-218; PA, p.224, n.l3; Hbrnmon, 
1985, c.152]. 

16. HepeBOA flx.TyMepa: «CKopocTb 6HAa raxoft, xaxoii ona AOAxna Ohtb b aeHb 
241» («The speed was [that of day ] 241», hah OyxaaAbno «HcTHHHoe cyroaHoe ABnxeHne 
6 hao 241-m»). Hhcao 241 aACCb oanaaaer, no-BHAHMOMy, He rpaaycH, xax npnHaro b 
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nepesoAax M.H.BecejioscKoro h K.MaHMi^Hyca (nocneflHHft HHTepnperHpyer ero xax 
aHOMajiHM H HcnpaBJiaer «241» Ha «259* [HA I, 266]), a HOMep b Ta6JIH^ax fljia 
HaxoxuteHHa hcthhhoix) nojioxceHHa Jlyma no flonrore aa nepnofl 248 shch (~9 
aHOMajiHCTHaecKHx Mecaitea), HaaecTMUH no icnHHonHCHiaM HCTOMHHxaM [ACT, III, p.l31. 
No 190] H ynoMHHaHHaM b aHTHHHoii jiHreparype [HAMA, p.810; Jones, 1983; PA, 
p.224, n.l4]. 

17. ripH onpefl&ieHHH ypasHeHHa BpeMCHH «onyn;eHa omnOxa; npaBHnbHoe aHaacHHC 
£ = 0;16'’ [HAMA, p.92-93]. 

18. Ha6jiK)AOHHe PHnnapxa Moxer 6uTb Hcnonbaosaao ans onpeAe.>ieHHa Be.nHMHHii 
jiyHHoro HcpaBCHCTBa, noroMy hto BHnojiHaxyrca xpH ccjwpMyjiHpoBaHHue Bume (cm. 
C.139 H xoMMCHT. 9) yoiOBHa: 1) Jlyna HaxoaHTca b xBaAparype (7 = 86;15°) no saHHHM 
PHnnapxa h no BUMHcncHHaM caMoro IlTOJieMea; 2) Jlyna HaxoAHTca na paccroaHHH 
oxono 90° OT anorea 3nHi;Hxjia (a = 257;47°) no BHUHcncHHaM nrojiCMea; 3) napaanaxc 
JlyHH no flOJiroTC paaen Hynx), xax yraepamaer THnnapx h mto noflTBepxaaer xaxxe 
npoBcpxa riTOJicMea (BHHHCJiCHHa hc npHBOAarca, ho ohh OeaycnOBHO npoH3BOflanHCb, 
o MCM CBHAeTenbCTByer ynoManyroe aHanenHe aojiixjth xyjibMHHHpyxjnieH tomxh 
3x.aHnTHXH A(A/) = 9° Te.ibi;a). PacaerH O.HeiireOayapa noxaaanH, mto Tperbc ycjioBHc 
3flecb Taxxe BbinoJiHeHO [HAMA, p.92]. 

19. Onpeflonaerca Be.»iH>iHHa axci^cHTpHCHrera nyHHoft opOnria e, T.e. paccroaHHc 
i^eHTpa 3xcueHTpa or ^eHTpa sxaHnrHXH no ornomcHHio x paanycy. Panee 6buio 
noxaaaHO, hto eaia npHHaxb paffHyc sxaHnxHXH AE = R = OO^, to paflHyc snHipixjia 
r© = r = 5;15P, MaxcHManbHoe ypaBHCHHc b xBaflpaxypax = 7;40° = ©EF. B 
xBaApaxypax uenxp 3nHUHX.;ia coanaAaex c nepHrecM axcnenxpa h paccxoaHHC flo hcto 
ox ^eHTpa axjiHHTHXH EF = 7? - 2e. Ha xpeyronbHHxa ©EF b to xe apcMa naxo^HM 

EF = — = 39;22P. OTcio«a paccroaHHC ao nepHrea R - 2e = 39;22P, axcaeHxpH- 

chtct e = 10;19P h paanyc axcKCHTpa R - e — 49;41P. 

nonyHCHHuli peaynbTaT noaBonaer oueHHTb HaMeneHHe reoueHTpHnecxoro paccroaHHa 
ao JlyHM, xax ero aaer reopna TlToneMea. HanOonbinee BoaMoxHoe paccxoaHHe 
^max - ^ — 65;15P, HaHMCHbinee =/{ — 2e — r = 34;7P, a hx OTHOmenne 

^raax ■ ^min * ® TaxHx npeaeaax aoJixHu HaMenaxbca BHaHMHH anaMexp nyHHoro 

aacxa H napajuiaxc Jlyna, vro, oauaxo. He BbinonHaerca b aeAcxBHrejibHOCxH. rixoneMeii, 
xeM He Menee, HHrae ne ynoMHHaex 06 3tom npoTHBOpeaHH, xoxa xpyano aonycxHXb, 
Mxo OH ero ne aaMernn. HecoBepmencxBO jiynnoii MoaenH llxoneMea 6bino ycxpaneno 
noaaaee b cxeMe aao^Horo anHUHxna, anepaue 
BCxpeaaKJmeftca b xpaxxaxe H6h am-IllaTHpa (XIII- 
XIV BB. H.3.), a B eBponeiicxoH acxpoHOMHH — y 
KonepHHxa [Roberts, 1957; KonepnuK, O Bpa- 
meHHax, XH.IV, rji.3, 8-9; Mdejibcon, 1975, c.214- 
215; HeueeOayap, 1968, c.191-192; Neugebauer, 1968 
(2); HAMA, p.88]. 

20. nojioxeHHe xomxh A OTCMCxa cpeaHeii ano- 
MajiHH a Ha anHiyixne (pHc. 5-C) onpeaenaexca 
jiHHHeH BCA (xaxoft, mto OM=OB = e), xoropaa 
He cosnaaaex c jiHHHeH OCA', npoBeaennoH h3 
aenxpa pasHOMepnoro BpameHHa O wepea ueaxp 

3nHaHx.aa C. JIhhhh BCA HaxnoHena x OCA', h p„c. 5-c 

B 3XOM cMMCJie 3nHi(Hx.a HMeex «HaxnoHeHHe», miH 

«npocHeBCHC» (xpoovewoiq). Be.iHMHHa «HaKnoHeHHa» xapaxxepHayexca yrjioM ACA'. Ana- 
jiorHMHHft xepMHH Hcnojib3yeTca lIxoneMeeM Taxxe b xeopHH jiynHHx aaxMeHHH (xh.VI, 
rji.11-13, xommchx. 122) b apyroM anaweHHH. 

21. Ox Be.iHMHHH yrjia ACA' =6 (pHC. 5-C). 
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22. B npefluaymHx rjiasax paccMorpeiio ^BHxeHHe JlyHH no flonrore b cnsHniax h 
K saflpaTypax; b Hacroameii rjiaae Hccjicflyerca ABMxeHHe b OKTanTax, xorsa BennaHHa 
yflBoeHHOH 3JiOHrai;HH 2^ » 90°. Taxon nopa^iox paccMorpenHa noBTopaer, no-BHAHMOMy, 
nyn., npoHACHHuii rnnnapxOM, HadmoACHMa xoroporo AHTHpyer IlTOAeMeH. 

IIoAOxeHHa JlyHU, BUMHCACHHiae npn noMomn BTopon jiyHHon moacah, ne 
corAacyrorca b oxTairrax c HadAMACHraiMH noAoxenHaMH. CorAacne Mejiwy TeoperHae- 
CKoii cxcMoft H HadAMACHHCM dyACT AOCTHTHyro, ecAH HSMCKHTb nopaAOK oTCMCra cpeAHcn 
aHOMaAHH a na anHAHXAe. Otcmct CACAyer Becra or tomkh A anHiiHXAa (cm. pnc. 5-C) 
Taxon, MTO AHHHa AC nepecexaer ahhhk) ancnA axcACHTpa AP Bcerna b oahoh h Toit 
xe TOMxe B, npnneM BO = OM = e. CooTBercTBCHHO Tonxy A riTOAeMen nasHBaer 
«cpeAHHM anorecM* b OTjmvHe or «HCTHHHoro anorea», onpcACAacMoro HanpaBAenneM 
OC H3 ACHTpa MHpa. BeAHnnHa pacxoxAenna A m A' Ha annAHXAe saBHCHT or aAOHraiyiH 
JlyHM 7; ona MaxcHMaAbna b oxTanrax n pasna HyAio b cnanmax n XBaAParypax. Tlpn 
3TOM Jlyna na annAHXAC ABnxerca nepaBHOMepno oraocHTCAbHO hcthkhofo anorea A’; 
noaroMy nyxno pasAnnaTb cpcAHioio anoMaAmo a(ACL) n HCTHnnyM anoMaAnio JlyiM 
a(A'CL), CM. HHxe xh.V, rA.d. 

23. PcMb nACT od oxTanTax; MaxcHMAAbHoe paccToanne or nadAMAATCAa ao Jlynw 
B MOACAH nTOACMea HMeCT MCCTO B CHSHTnax, MHMHMaAbMOe — B XBaAPaTypaX, 
cpcAHce — B oxTanrax, cm. xommcht. 19. 

24. B ATOM noAoxennn nedoAbmoe naMeneMHe anoMaAnn ^aer MaxcHMaAbnoe 
npapamenne aqatoth. 

25. Pewb HAer, no-BHAHMOMy, od apMnAAapnon C(|)epe, onncanne xoTopoii a^ho b 
XH.V, rA.l. flx.TyMcp, oahaxo, noAaraer, wto Tnnnapx mot ncnoAbSOBaTb Taxxe 
AHonrp — HHcrpyMeHT, onncaHHuli PepoHOM, xoTopuli raxxe dosboaba nsMepaTb 
yrAOBHC paccToaHHa MCXAy CBernAaMH na doAbmnx xpyrax HcdecHoU C(})epbi [PA, p.227, 
n.20; Ban-dep-Bapden, 1959, c.145; HAMA, p.845]. 

26. -126, Mali 2; anaAna HadAWACHna cm. b [Britton^ 1967, p.l34; Hbrnmon, 1985, 
C.152 H CACA. ]. 

27. HaftACHHaa PnnnapxoM nonpaaxa aa napaAAaxc danaxa x aManeMHio, onpoAC- 
ACHHOMy no xadAHiiaM IlTOAeMea, » 0; 15,53° (HAMA, p.92]. 

28. HaMepeMMue PnnnapxoM BeAnanHU n n BunncAeMHue camhm IlTOAeMeeM 
SHaneHna A^, Aq, A^ n a ncnoAbayiOTca aaTCM Aaa onpeACACHna noAoxenna na anniiHXAe 
TOMXH A OTcnera cpeAHeii anOMaAnn. reoMerpnaecxHe napaMcrpH moacah, axc- 
HCHTpHCHTer e= 10; 19*’ n paAnyc annuHKAa r = 5;15'’ CMHTaK)Tca npn 3tom aaAaHHH- 
MH. nTOACMen nocACAOBaTCAbHO naxoAHT: 1) paccroaMne ucHTpa annnnxAa or nadAioAaTe- 
Aa BE (cm. pnc. 5.4); 2) paaHOcrb hcthhhoh h cpeAHeii JlynH c = HBE = A^ — A^; 
3) yroA ©BH, (^nxcnpyroiAnii paccToanne Jlyna na anHiinxAe OTHOCHxeAbHO HcxHHHoro 
neparea 0; npn 3tom oxaaaBaexca, vro HaiiAeHHoe noAoxenne Jlyna ne coBnaAaex c 
BanncAeHHaM no xadAnnaM cpeAHHx Aanxennii, ecAn oxcnex Becxn ox ncxHHHoro anorea 
Z; 4) noAoxeHHe na annnnxAe «cpeAHero nepnrea* M; 5) oxpeaox EN, oxcexaeMait 
Ha AHHHH ancHA axcneHxpa npoAOAxenneM paAHyca anniiHXAa, npoxoAantero nepes 
«cpeAHHH nepHreH». VxaaanHae BaancAenna flxoAeMen nponaBOAnx ABaxAa no AByM 
HadAMACHHaM Fnnnapxa, BanoAnennaM b oahh h xox xe roA, h noAyaaex b xaxAOM 
CAyaae NE » EA = e. Kax h bo MHomx APymx CAyaaax, aAecb, no-BHAHMOMy, npocxoxa 
H acHocxb reoMexpHaecxoit moacah hmoah Aaa n-roAeMea doAbmee SHaaenHe, aeM cxporoe 
corAacoBanne ee napaMexpoB c HadAioAennaMH. noAPodnaii anaAKS BaaHCAHTeAbHon 
npoueAypa cm. [HAMA, p.88-91; SA, p.189-195]. KpHxnaecxHH anaAHa HcnoAbsyeMax 
HadAMACHHii H BaMHCACHHit rixoAeMea c xoaxn apenna BoaMOXHOcxH hx noAroHXH AAa 
noAyaeHHa xpedyeMoit BeAHanna EN cm. b [HbiomoH, 1985, c.152-163]. 

29. -126, HMAb 7; anaAHa HadAroAcnna cm. b [Britton, 1967, p.l35; Hbrnmon, 1985, 
C.153, XOMMCHT. 3]. 
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30. B.nM30CTb Hy.nio flcwiroTHOH cocraansioiaeH napaanaxca noaxBepjKflaerca bhumc- 
jieHMSMM O.HeiireOayapa h P.HbioTOHa [HAMA, p.92; HbHjmoH, 1985, c.l53, 

KOMMCHT. 3 ]. 

31. yKaaaHHoro MOMeHxa BpeMeuM (620y286‘*3?^3’’) no xafianiiaM kh.IV, rji.4 

HaxoaHM Xj = 147;7°, = 333; 1°. CorjiacMC c ;^aHHbiMH nxo.neMea 6yaex MMcxb mecxo, 

ec.nM BoabMCM He cpeaHce, a HCXHHHoe cojiHCMHoe Bpema; b 3xom cuiyaae X^^ = 
= 147;18°, = 333;12°. OmHOxa aaMCXHo BjiHaex na kohchhuh pe3y.nbxax, hc 

MCK.nioMCHo noaxoMy, mxo OHa hochx HeaiyHaHHuii xapaxxep [PA, p.230, n.23; HbiomoH, 
1985, C.163I. 

32. OpaBHjibHoe aHaMCHwe: 1;12 x 120/5;15 = 27;25,43. nxo.neMeH, no-BHflMMOMy, 
Mcnojib30Baji 3aecb oxHomeHHe He 1;12, a 1;12,22; nocjieaHee hhuio anex 27;34,5, h 
OHO x(C no/iyqacxca b npeamecxByioiaHx BHHHCneHHax: 2;59 X 46;31/120 [PA, p.232, 
n.241. 

33. PcMb Hflex o6 onpeaejieHHu BejiHHHHH .nyHHoro HepaBencxBa c = b 

npoH3BanbHbiH momchx BpeMeuH t. HapaMexpH reoMexpH>iecKOH MoaejiH (aKcuenxpHCHxex 
e — 10;19‘’, paflHyc OKCuenxpa R — e = 49;4lP, pa^nyc anHUHiuia r = 5;15*’) m BejiHHHHia 
cpcflHHx flBHJKCHHii X^^, «, ^ = X^j — A^ (r.n.4, kh.IV) cHMxaioxca aaflaHHbiMH. 

PaccMiaxpHBaexca npuMep onpeaejieHHa c jvm MOMenxa Bxoporo Ha6.niofleHHa PHnnapxa 
(-126, HKWib 7), Hcno.nb3yeMoro b r.n.5. IlxojieMeH noaieaoBaxe;ibHO naxoanx (pHC. 5.5): 

1) rcoHeHxpHMecKoe paccxoaHue ueHxpa anHUHiuia /o = BE (onpegeaaexca b ra.5); 

2) paccxoaHHC BN ueHxpa anHUHiuia ox xohkh N, (])HKCHpyioiiieii Ha anHUHiuie 
nonojKCHMC «cpcflHero anorea» M; 3) paccxoanue no anoMaaHH «cpeaHero anorea» M 
ox «MCXMHHoro anorcaj;^ Z (ZBM = d); 4) yixwi ZBH; 5) aaeineaxH xpeyroabHHKa 
HAE M Ha MX OCHOBC AEH = c. noapoOnee cm. [HAMA, p.93; SA, p.193-195]. BeaHHHHa 
c= 1;26“, onpcaeaeHHaa reoMCxpHaecKH, cosnaaaex c oueaxoft, noayaeHHoii paHee na 
OCHOBC H3MepcHHA fHnnapxa. 3to coBnaacHHe HMeex BaxHoe sMaaeMHe a^a o6ocMOBaHHa 
npaBMabHocxH reoMexpHuecKOH Moaean h npHHaxux b hcm napaMexpoB, mo oho xe 
cxaBMx noa coMHCHHe aocxoBepnocxb HadaioacHHli, npHBeaeMHUx llxoaeMeeM, h 
BwnoaHCHHwc hm BUMHcaeHHa. B axoii CBa3H cm. [HbiomoH, 1985, c. 159-163]. 

34. Kh.IV, ra.lO. 

35. ApryMCHx b cxoa6u.ax 1 h 2 Moxex HMexb xpn BHaueHMa: 1) yaBoeHHOH aaonraiiHH 
27, onpeaeaaiomeH paccxoauHe uenxpa anHuHiuia ox anorea axcueaxpa; 2) hcxhaho^ 
aHOManMM a, aaiomeii noaoxeHHe Jlynu Ha anniuiKae oxHOCHxeabHO HcxHMMoro anorea 
(oxcMMxbiBaexca b oOpaxHOM HanpasaeHHH); 3) HcxMHHoro apryMenxa niHpoxia (o', 
onpeacaaiomero noaoxeHHe JlyMU b naoCKocxH ee opOHXbi oxMoCHxeabHO MaH6oaee 
ccBcpHOH xoHKH. SHaHeHHa j’yHKKHH B HHxepBaaax 0 ^ 90°, 270° 360° apryMenxa 
aaioxca Hcpea 6°, a b HHxepBaae 90 -s- 270° nepea 3°. SMaaenHa (})yHKiyiM, 
cooxBCxcxByiomMe npoMexyxoHHbiM BHaHeHMaM apryMenxa, onpeaeaaroxca aHHeitHOH 
MHxepnoaaiiMeM. 

36. B 3-m cxoaOue npHBeacHH paanocxH c^ = a — a noaoxeMHH HcxHMMoro h cpeanero 
anoreeB Ha ananMicae (yroa 6 na pnc. 5-C) Kax (i)yMX4Ha yaBOCHHOH aaoMrauHH 2tj. 

37. B 4-m cxoaOue aaexca HepaBencxBo = A^ - A^ xax (})yHxuMa hcxhmhoh 
anoMaaMM a npM ycaoBHH, mxo anHiiHxa HaxoaHxca b anoree axcuenxpa (Jlyna b 
CMSHrMax); (})yHxuMa coBnaaaex c HepaBeHCXBOM Cj, onpeaeaennoM b kh.IV, ra.lO. 

38. B 5-m cxoaOue npHBoaHxca pa3Hocxb = c^ — Mejxay BHaMeHnaMM HepaBen- 
cxBa, Koraa anHUHxa Haxo«Mxca b nepnree (c^) h anoree (c.) axcueHxpa (cooxaexcxBeHHO 
JlyHa B KBaapaxypax h b CMBMinax) xax 4>yHXHHa hcxhhho^ anoMaaMH a. B neparee 
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OTHomcHHC paccToaHHa ot HadniOAaTMa so ueurpa annuHiuia k pasaycy anaiiHicJia 

R-2e 39;22P 60 - 

—-— = ^ - p = H cooTBCTCTByiomaa BeaHaHHa = 7;40^. 

39. BejiHaHHa .nyHHOro HepaBeHcraa ana npoMexyrouHUx anaaeHHft anoHrauHH, Koraa 
Jlyna ne naxoaHTca b CHSHniax mh KBaapaTypax, onpeaeaaerca, coraacno IlToaeMeio, 
no npaBHay, 3KBHBaaeHTH0My ^pMyae c(2^, a) =c^(a) + Cff2^) X Cj(a), rae — 
K03(l)(})HiiHeHT HHxepnoaauHH, npHBeaeHHiifi b croaOue 6 TaOaHun xax (})yHKitHa 
yaBOCHHoft aaOHrauHH 2rj. B CHSHmax = 0 h, cacaoBaTCJibHO, c = c^(a), b KBaapaxypax 
Cg = 1 H c = c^(a) + c^(a), ana npoMexyxowHHx anaaeHHft 2^ HMeeM 0 < c < 1, h 
aeiicxByex npHBeaCHHaa Bume (Jx)PMyna (HAMA, p.94]. 

40. ripHBoaHxca npHMcp BuaHCneHHa Ko 3 (j) 4 )HuHeHxa Cg ana cnytiaa 7 = 60°. Flo 

- “‘^4max 

onpeaeacHHio, c^(2ri) = -'—, rue — MaxcHMaabHoe ypaBHCHHC npn 

S,max _ 

npoHSBoabHOM anaacHKH anoHxauHH tj, — MaxcHMyM HcpaBCHCxBa b 

CHSHiTiax, Cj = 7;40“ — MaxcHMyM uepaBeHcxBa b KBaapaxypax. flaa cayaaa 
rj = 60° onpeaeaaexca paccxoanHe ao uenxpa anHuHicna /j = EB = 43;43P h no ncMy h 
HSB ecxHoft BeaHMHHe r = 5;15P naxoanxca c^^(120°) = 6;54°; oxcioaa, cornacno npHse- 
acHHOft Bbime <Jx)pMyne, Cg(120°) = 0;42,38 [HAMA, p.94-95]. 

41. Kh.I, rn.l4. 

42. HaOnioaeHHa, o Koxopux ynoMHuaer IlxoneMeft, aacxHMHo npHBoaaxca b kh.V, 
rn.l2, c. 156-157. 

43. ToaHOCXb onpeaeaenHa BeanaHH b xaOanue cocxaBaaex b 6 oabmHHCTBe cayaaes 
±0:0,1; oanaxo HMCioxca HcxaioaCHHa. Tax, norpemnocTb b Cj cocxaBaaex -3 + -4 
eaHKHUH nocaeaHero paapaaa aaa SHaaenHli apryMenxa 123-129, 147-155 h 171-177. 
BeanaHHH Cj aaa SHaaeHHft apryMenxa 6-54 npesbimaiox xoanbie xax, xax Oyaxo ohh 

BHnHcaaancb npn oxHomennH Z 2e ~ (bmccxo 0,133). Tonnocxb onpeaeaenna 

Cg (ao Bxopux mecxnaecaxHx) nsOuxonna, xax xax norpemnocxb no cpaBnenHio c 
HCXHHHHM ananenneM aanacxyio nMeexca yxe b nepBOM paapaae; Bepoaxno, noaxoMy b 
«noapy»iHbix xa6aHiwx» b sxom cxoaOue ocxasaen xoabxo nepBhift paapaa [PA, p.237, 
n.30]. 

44. Kh.IV, ra.3-4. 

45. HcxHnnaa anoMaana onpeaeaaexca no npaanay, axBHBaaeHXHOMy (JJopMyae 
a = a + C 3 , ecan 0 ° S 2 ^ < 180°, 

a = a - C 3 , ecan 180° s 2^ < 360°. 

46. floaroxa Jlynbi b nponaBoabniafi MOMenx BpeMenn t onpeaeaaexca coraacno 
4x)pMyae k^=k^± c, rae — cpeanaa aoaroxa, c — aynnoe nepaBencxBo; anax 
nepaBCHcxBa aaBncHX ox ananenna HCXHHHOii anoMaann a. 

47. B 7-m cxoaOue npHseaenbi aHanenna aynnoft ninpoTbi xax (J>yHX^Ha ncxHHnoro 
apryMenxa ninpoxH, onpeaeaaeMoro coraacno 4)opMyae w' = w' ± c, rae aJ' — cpeannft 
apryMenx ninpoxu, c — noanoe aynnoe nepaBencxBO. 

48. PaccMoxpHM aaa npnMepa onpeaeaenna aoaroxbi n ninperbi Jlyna llxoaeMeeM 
(xn.VIl, ra.3). 

I. floaroxa n mnpoxa uenxpa Jlynia b MOMenx coeannenna JlynH c K>ncnoii nacxbx) 
riaeaa (xn.VIl, ra.3, c.220). 

flaxa: HaOonaccapa 840, xnOn 2/3; cpeanee coanennoe BpeMa 534*’ ao noaynonn 
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(92, Hoa6pb 29). fljia yKasanHOH ffaTH uaxOAHM BejiHMHHH cpesHHx nojioaceHHit Jlynn 
(KH.IV, rji.4): 



1 

5 


7 

to 

41;22° 

268;49° 

354; 15“ 

70;37“ 

81 oy 

37;24.6 

222; 10,57 

217;37,21 

234; 19,54 

18 ^ 

168;49,52 

156;56,14 

156;50, 9 

173; 12,26 

11^ 

343; 10,28 

255;54,22 

195;50,39 

345;50,56 

120** 

141; 9,57 

127:47,52 

147;31,19 

22;53,22 

1** 

13; 10,34 

13; 3,53 

13; 13,45 

12;11,26 


3; 17,38 

3; 15,58 

3; 18,26 

3; 2,51 

1/4" 

0; 8,14 

0; 8,10 

0; 8,11 

0; 7,36 

839^121 "e 1/4" 

748;32,49“ 

X = 28;32'> 

1048;6,26“ 
a = 328 ;6“ 

1088;44,50“ 

<a' = 8;45“ 

862;15,31“ 
t} = 142;15,31“ 

27 = 284;31“ 


B CTOji6ue 3 TadjiHipj kh.V, rji.8 HaxQqHM «HaKJioHeHHe» anHUHXJia c^(2rj) = -10;35°. 
OTOofla HCTHHHaa aHOMa;iHa a = a + Cj = 317:31°. Bepa b xaMCCTBc apryMCHTa 

SHaMCHHa HCTHHHOH aHOMajIHH H yABOCHHOif ajIOHraUHH Irj, HaXOflHM COOTBCTCTBCHHO 

CTo.n6eu 4 — c^(a) = 3; 10°, 

CTO.n6eu 5 — c^(a) = 1;36°, 

CTO.a6eu 6 — = 0; 19,23. 

OTCioffa Be.aH»iHHa .aynHoro HepaBCHCTBa 
c = +(c^ + Cj X Cg) = +3;41°, 

Ao.nroTa Jlynn 

A = X + c = 32;13° (b Texcre 33;7°), 

HCTHHHH* apryMCHT mapOTH 

(O' =m' + c = 12;26°. 

SHaMCHHa mapoTU aaer croaOeu 7: 

)3(w') = +4;53° (b Texcre +4;50°). 

Cm. Tax*e [HbtomoH, 1985, c.234; PA, p.335, n.70]. 

II. flojirora h mapora uearpa Jlyaa b MOMear coeflaaeHaa JlyaH co SBea^oa )3 Sco 
(XH.VII, rji.3, C.222). 

flara: HaOoaaccapa 454, 16/17; cpeAaee coaaeMHoe BpeMa 3^5*’ nooie 

nojiyaoMa (-294, flexaOpb 21). OnpescaaeM cpeflaae noaoxeaaa Jlyabi (Ta6jiai;a xh.IV, 
rji.4): 



X 

a 

m' 


(0 

41;22“ 

268;49" 

354;15“ 

70;37“ 

450^ 

260;46,43 

323;26, 5 

320;54, 5 

10;11, 3 

3^ 

28; 8,18 

266: 9,22 

86; 8,21 

28;52, 4 

30“ 

35; 17,29 

31:56,58 

36;52,49 

5;43,20 

15“ 

197;38,44 

195:58,29 

198;26,24 

182;51,40 

15" 

8;14, 6 

8; 9,56 

8;16, 6 

7;37, 9 

1/6" 

0; 5,29 

0; 5,26 

0; 5,30 

0; 5, 4 

453y45‘‘l5V6" 

571;32,49“ 

1094;35,16" 

1004:58,20“ 

305:57,20“ 


X = 211;33° 

_i 

«= 11;35° 

<o' = 284;58° 

n = 305;57“ 

2(7 = 251;54“ 
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«HaK;iOHeHHe» anHUHiuia (cTo;i6eu 3, Ta6flHua kh.V, rji.8) 

C3=-13;3‘>. 

Oxciofla Be;iH>iHHa hcthhhoh aHOMa;iHH 
a = a + C 3 = 1;32°, 

Be;iH>iHHa JiyHHoro HepaBeHCTBa 
CTOji 6 eu 4 — c^(a) = 0;7°, 

CTOji6eu 5 — Cj(a) = 0;4°, 

CTOJi 6 eu 6 — “ 0;36,14, 

c = -(c^ + Cj X = -0;9°. 

Orciofla flojirora JlyHH 

A =1+c = 211;24'‘ (B TCKcre: 211;15“), 

HCTHHHHH apryMCHT mapoTU 

to’ = 5J' + c = 284;49°. 

lUapora Jlyan (Ta 6 ;iHua kh.V, rH. 8 , CT(wi 6 eu 7) 

/3(eo') = +1;17° (b tckctc +1;20“). 

Cm. TaKxe [HbHjmoH, 1985, c.234; PA, p.337, n.82]. flpyrae npHMepu, noacHaiomHe 
npHHHTyio B «A;ibMarecTe» npoueaypy JVia onpes&aeHHfl flojirorhi h mapoTbi Jlyrai, cm. 
B [HAMA, p.96-97; PA, p.6521. 

49. 3KCueHTpH'iecKa9 Mo^ejib ABHxeHHsi JlyHu coBna;iaeT c npocroft anHuHiuiHuecKoil 
MQ^e;Iblo B cHSHrHflx, Kor«a cpe«Hflfl anoHrauHa ^ = 0 hjih 180°. OAMaKo sasaua 
npeflBHHHOieHHfl bpcmchh h o 6 cTOflTe;ibCTB bhahmoctb saTMCHHli CBasana c onpeflCJiCHHCM 

MOMCHTOB HCTHHHHX CH3HrHft H HCTHHHbIX 3HOHrauHft CcWIHUa H JlyHbl. 

CojiHeHHMe saTMCHHa, HanpHMep, oaeHb «iyBCTBHTe.;ibHH k HSMeMCMHaM paccroaHHa or 
Ha 6 /no«aTejia ao JlyHH. Tp^yerca noaroMy noxasaTb, hto HSMCHeMHa, xoTopiae bhocht 
axciteHTp, He BJinaiOT na ToaHocrb pacaeroB, CBasanniax c sarMeHHaMH. 

Bropoft BaxHMH acnexx npodaeMH HMeer MeroAcwiorHaecKHii xapaKxep. FIpH 
onpcA&'iCHHH cpeAHHx CKopocreft ABHxieHHa Jlynu h hx sHaaeHBH b HaaajibHyio anoxy, 
a xaKxe pa^nyca anHiniiuia llTOHeMeH HcnojibaoBcui nyHHiae saxMeHHa b coeAHHeHHH c 
npocTOH anHiiHiuiHaecKOH MOA&abio. HcoOxqahmo noxasaTb noaroMy, hto nepexQA k 
aKciteHTpHaecKOH moacjih He Byinaer Ha BCHHaHHu axHx napaMerpoB. lloApoOHee cm. 
[HAMA, p.98-99]. 

50. Ha TaOjiHiiH kh.V, rji.8, cronOua 3 oieayer, aro HaHOoabmee pacxoxaeHHe Ha 
anHuHiuie HCTHHHoro h cpeAHero anoreea C3 jj|^ = 13;9°. 3T0ft BCJiHaHHoft moxho 
npeHcOpeab, Korsa Jlyna HaxoAHTca Ha anHumuie na paccroaHHH ±90° or anorea, xax 
Kax OHa He HSMeHHx aaMexHo Be.iiHaHHy HepaneHcxsa. 

51. IIxcxneMeH aHajiHSHpyex ABe axcTpeMaabHue CHxyaiiHH, xoiTta axciteHTpHaecKaa 
MQA&'ib Aaex MaxcHMyM pacxoxACHHa c npcxrroH anHitHiuiHaecKOH MOACJibio npH 
onpeAe.»ieHHH MOMeHxoB hcxhhhmx CHaHinii. 

B nepBOM aiyaae Jlyna HaxoAHxca b xBaApaxypax anHUHiuia na paccxoaHHH okojio 
±90° ox anorea, npaaeM BCHHaHHa cpeAHeii ajioHraiiHH MaxcHMajibHa. noCKOHbxy axo 
aaxMeHHe, h 7 = A^^ - A^ = Cq — c^. MaxcHManbHaa anoHraiiHa cooxBCxcxByex 

MaxcHMyMy BenHaHHH Cq - c^= 7 = 5;!° + 2;23° = 7;24°. Bo BxopoM aiyaae Jlyna b 
MOMeHx aaxMeHHa pacnonoxena b nepinee anHipiKna, tac A^^ = A^ (oxcioAa = 0) h 
HaHOojibinaa ajiOHranHa 7 = = 2;23°. 

52. TaxHM oOpaaoM noxaaaHo, aro: 1) paccxoamie ox HaOjiioAaxena ao JlyHH 
(p = BME = 59;36P bmccxo p = EA = 60P) cymecxBeHHO He HSMeHanoCb; 2) HepaBeHcxBo 
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Boapooio Ha 0;2°, vro aKSHsajicHTMO (ecjin npHHaTb ahh cpeflHecyro'iHoro npHpanteHHa 
ajiOHrauHH BCJiHHHHy \ « 12 °/d « 1/i °/h) BpcMCHHbft pasHocTH 0;4'’ » V\^. 

53. OTHomcHHa cropoH b noAo6mix rpeymnbHHKax ZBS h BAN (pHC. 5.9): 
BZ : ZH = BA : AN h BZ : BH = BA : BN. 

54. Kax H B npeflbiAynteM cnyaae, aflecb noxaaaHO, vro: 1) paccrosHHe or 
Ha6jiKwaTe.ifl flo JlyHn ^ = BE = 59;58'’ bmccto p = AE = 60’’) ocranocb npaxTHaecKH 
HeHSMeHHUM; 2) HepaBeHCTBo Bospoaio Ha BejiHHHHy Ac = 0;4°, mto aKBHBaneHTHO 
BpcMCHHbft pasHOCTH 0;8*’ *= Vg*’. 

55. Kh.IV, rji.l H KOMMeHT. 2, pHC. 4-A. 

56. O^HOBaHHC aroro nojioxeHHa cm. b kh.V, rji.l5. 

57. OnHcaHHc npoue^ypH FHnnapxa ahs HaxoxncHHa paccTosHHH CojiHi;a h 
JlyHH coflepxHTCa Taxxe b KOMMeHrapnax Ilanna k cooTBCTCTByiomeMy Mccry 
«Ajn>MarecTa». Ilann namer: «TaK PHnnapx, coMHCBaacb hc TcvibKO b tom, KaxoBa 
BejiHHHHa napanjiaxca CojiHua, ho h HMeer jm oho napajuiaxc Boo6me, npeanojioxHji 
B nepBOH xHHre [coaHHCHHa] «0 pasMepax h paccToaHHax», vro ScMjia nofloOHa roaxe 
cpaBHHTCJibHO c pasMcpaMH c^iepia CojiHi^a. H CHaaa.na oh npcAnojioxHji, Hcnoabsya 
aaTMCHHC, xoTopoe oh npHBeji, trro oho hmcct MHHHMa.nbHhift napajuiaxc, a saxcM 
OoHbmHft napajuiaxc. Orcioj^a oTHomcHHa jiyHHMx paccroaHHH nojiyqHjiHCb paajiHHHiaMH. 
B XHHre I «0 pasMepax h paccToaHHax» oh Oeper cjiejiyiomee naOjiioACHHe: saTMCHHe 
CojiHua, xoTopoe b panoHe FejuiecnoHra Obuio nojiHHM, rax hto hc 6buio biwho hh 
oflHoft ero aacTH, ho b AjiexcaHjtpHH Emnercxoft 6buio aarcMHeHO uenape nariax 
j^HaMcrpa. C ero noMombio oh naxo^Hr b xHHre 1, canraa paAHyc SeMjiH paBHbiM 
e;(HHHue, mto HaHMeHbmee paccroaHHe JlyHbi paBHO 71, a HaH^jibmee — 83. Orciojia 
cpejtHee paBHo 77... SaxeM onaxb xe b xHBre II «0 pasMepax h paccToaHHax» oh 
noxasMBaer MHoroaHCJieHHMMH paccyx^eKHaMH, npHHHMaa paAHyc SeMjm paBHUM 
CAHHHue, HTO HaHMeHbmee paccxoanne JlyuH paBHo 62, cpeAHce — 671/3, paccroaHHe 
xe AO CoAHua paBHo 490. Scho, hxo HaHOoAbmee paccroaHHe or Jlynbi 6yAex 72 V ^; 
UHT. no [Toomer, 1974, p. 126-127]. 

H.CaepAAOB noxaaan, vro b ochobc mctoahkh Fnnnapxa AAa onpeAencHHa coahchhoio 
paccroaHHa Aexax CAeAyronpie naxb AonymeHHli: a) Coahhc h Jlyna hmciox oAHHaxo- 
Bue bhahmmc AHaMexpu, xoiaa Jlyua HaxoAHXca na cpeAMCM paccroaHHH ox Scmah; 
6) bhahmmh AHaMexp Jlynu na cpeAHCM paccroaHHH yxAaAUBaexca b noAHoft oxpyxnocxH 
650 paa (oxcioAa 2r^ = 0;33,14°); b) AHaMexp aeMHoft tchh npeBhimaex AHaMexp Jlynu 
Ha cpeAHCM paccroaHHH b IVz paaa; r) npn onpeAeACHHH paccroaHHa ao Jlynu no 
paccToaHHio ao Coahha (hah HaoOopox) Pnnnapx HcnoAbaoBaA MexoAHxy, onHcannyio 
B xH.V, rA.15 «AAbMarecTa»; a) paccroaHHio ao Coahha, paBHOMy 490r^, cooTBexcTByex 
napajuiaxc 7', xoxopuH Fnnnapx npHHHMan b xanecrBe naHMCHbrnero (jiHxcHpyeMoro 
npH BHayaAbHux naOAioAeHHax [Swerdlow, 1969]. 

MexoA FHnnapxa pexOHCxpynpoBaH xaxxe TyMepoM [Toomer, 1974], xoropuit 
noxaaaA, aro b ccoOmennax Flanna h IIxoAeMea peab hact o coAneanoM aaxMeHHH 
-189, Mapx 14 [Oppolzer, 1889, N? 2420], xopomo HaBecxnoM anrHaHUM acxponoMaM 
[HAMA, p.316, n.9]. Honaraa napajuiaxc CoAHita paBHUM Hyjoo, Fannapx c noMombio 
aroro aarMeima b xHHre I yxaaaHHOH paOoxu onpeACAHA HaHMeHbmee BOSMoxnoe 
paccroaHHe ao Jlynu (71r). JJaa APyrHx paccroaHHa (cpeAnee h MaxcHMaAbnoe) Aerxo 
onpeAeAHTb, ccah HSBecxeH paAHyc Aynnoro anHpHXAa. B xHHxe II Fnnnapx npnnaA 
napajuiaxc paBHUM ero MaxcHMajibHOMy BosMOXHOMy sHaaenmo (7'), npH xoxopoM on 
Moxex OuTb saiJiHxcHpoBaH BHsyaAbHO, H HameA HaHMeHbmee BosMoxnoe paccroaHHe 
AO CoAMpa 490rg h HaH6oAbmee bosmoxhoo ao Jlynu (y Hanna oOosHaaenHoe 

xax «cpeAHee»). SaxeM Fnnnapx noxaaaA, axo c yBeAHaeaneM paccroaHHa ao Coahha 
( a 3TO B npHHHHne bosmoxho, xax xax napajuiaxc CoAHua Moxex 6uxb MCHbme 7') 
paccxoanne ao Jlynu cxpeMHXca x nocroaHHOH BeAHanne 59r, h, xaxHM oOpaaoM, 
OnpeACAHA npeACAU HSMenenHa paccroaHHa ao Jlynu. B «AAbMarecxe» (xn.V, rA.13) 
BCAHaHHa 59r^ HcnoAbSyexca b xaaecxBe cpeAHero paccroaHHa ao Jlynu. 

Ahhahs mcxoahxh Fnnnapxa cm. xaxxe b [HAMA, p.325-329; SA, p.203-204]. 
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Upujioxenun 


58. OnMcaHMe napaJuiaKTHMCCKOro HHCrpyMCHTa npMBoaMx xaKxe Flann b kommch- 
xapnax k cooxBCXcxByiomeMy necxy «AjibMarecxa». CoBpeMCHHwe pcKOHCxpyKUMM 
CM. [Price, 1957, p.589-590; Rome, 1927; 1931, 70-75]. B cpeaHCBeKOBOH eBponeitcKOH 
acxpoHOMMM 3X0X MHCxpyMCHX 6hui HSBecxeH noa HasBaHMCM xpMKBCxpyM (triquetrum). 

59. Phc. 5-D saHMCXBOBaH c HeOcuibuiHMu HSMeHeHHaMH h3 [PA, p.245. Fig. G], 
KUK HawOoaee cooxBexcxByiomHH xeKCxy «AjibMarecxa». OOosHaMeHHS ua hcm: 
(7 — BepxHKanbuaa aHHeiiKa, 2 — BHSHpHaa auHeifKa, 3 — HSMepaxeabHaa luiaHKa, 
4 — ocHOBaHHe, a, b — BHSHpHue npHcnocodaeHHa, d — oxaec, e — e — naayaeHHaa 
aHHHS. 

60. Ecan <aiOKOxb», o KOxopoM ynoMHHaex IlxojieMeH, cooxBexcxByex «ManOMy aoKxio» 
(44,4 cm), ynoxpe6a«BmeMyc« b Erunxe, xo nflvma mKaan cf cocxaBaaex 177,6 cm, a 
ce 1/60 aacxb — 30 mm, ecaa x.e peMb uaex o xaK HaanBacMOM «uapCKOM aoKxe» 
(52,5 CM), xo cf = 210 CM, 1/60c/=35mm. 

61. Ocb c, no-BHauMOMy, acecxKO (^HKCHpoBaaa noaoxeHHe cxep>KHa 2 xax, mxo oh 
HC Mor Bpaotaxbca noa aeHcxBHeM co6CTBeHHoro Beca [PA, p.246, n.42]. 

62. Mexcay cxepacHaMH 7 h 2 HMeaca, no-BHauMOMy, sasop aaa xomkofo cxepxHa 
3. /laHHa cxepXHa 3 hc npcBOCxoaHx aanuy oiKaaH ua cxepXHC 7, xaK KaK nocaeanaa 
HcnoabSOBaaacb aaa HSMepeHua BeaHqHHH fm. MaxcHMaabHOe seHHXHOe paccxoauHe, 
H3McpaCMOC Ha HHCxpyMCHxe, cocxaaaaao, xaxHM oOpaaoM, oxoao 60°. A.Pom CMHxaex, 
^ro 3X0 orpaHHaeHHe Ouao cae.naHO cneuHaabHO, qxo6bi H36exaxb BauaHHa pe(i>paKi].HH, 
HO 3X0 oObacHCHHC Kaxexca MaaoBepoaxHHM. OrpaHHMCHHe aenMXHoro paccxoanMa HMcao, 
no-BHaMMOMy, apyrwe npHMHHU. FlapaaaaKXHMecKHH HHCxpyMcnx Mcnoab30Baaca Oxoae- 
MCCM aJisi HaOaioaeHHa JlyHbi b MepnaHane Ha uiHpoxe AaexcaHapHH. MaxcHMaabHoe 
acHMXHOc paccxoaHHC 60° 6biao aocxaxoMHHM aaa npoBeacHHa noao6Hbix watnioaemA 
[PA, p.246, n.43]. 

63. lIlHpoxa JlyHU Moxex 6iaxb onpeaeaeua HenocpeacxBenHO no ee aenHxnoMy 
paccxoaHHK) b momchx xyabMHHauHH, ecan xpyr uinpoxhi, npoxoaflutnii aepea ee uenxp, 
HaxoaHTCa b naocxocxH MepHaHana, mxo 6 yaex HMexb Mecxo, ecan BhinoaneHN caeayiomwe 
aaa ycaoBHa: a) yaan aynnoii opOuxu coBnaaaiOT c xoaxaMH paBHoaeHCXBnft; 6) aoaroxa 
JlyHH Aj = 90° HaH 270°. 

64. B xpcyroabHHxe cfm HMeeM cf= cm = 60^, fm = crd z, rae z = fcm — 
3a4>HKCHpoBaHHoc 3eHHXHoe paccxoaHHe. Flocae onpeaeaenna aawHH fm b qacxax mxaan 
cf = 60’’ aeHHXHoe paccxoanwe naxoaHM no xaOaHue xopa xh.I, ra.ll. 

65. CoraacHo Aac.TyMepy, xaxoro poaa H3MepeHHa Moran 6iaxb npoH3BeaeHia aH6o 
acxoM 126, aH6o aecHOM 145 r. 06e aaxia oxcxoax apyr ox apyra na noanepHoaa 
(18?^3^ : 2 = 9i/3y), B xeqeHHe xoxoporo ayHHiae yaau npoxoaax axannxHxy ox aaxn 
naOaioaCHHoro OxoaeMeeM npoxoa^aeHHa JlyHbi qepea MepnanaH (oxxaOpb 135 r.; xh.V, 
ra.l3) B6aH3H 3HMHero coanuecxoaHHa, xoiaa uiHpoxa Jlynu 6biaa MaxcHMaabHOH [PA, 
p.247, n.44; Hbiomon, 1985, c.186-187]. 

6(5. BuqHcaeHHa npoH3BoaHaHCb coraacHO 4)opMyae 

(y.-e)-z = /3, 

rae y) — uinpoxa AaexcanapHH, e — HaxaOH axaHnxHXH x axBaxopy, z — aeHMxHoe 
paccxoaHHe, — mupoxa Jlynbi [HAMA, p.lOl]. 

npMHaxoe HxoaeMeeM anaqeHHe uiHpoxbi AaexcanapHH <p = 30;58° cooxBexcxByex 
oxHOiueHMio 5:3 aaHHH rnoMOna x ero noayaenHOii xchh b AaexcanapMM b anH 
paBHoaeHCXBHH, o xoxopoM cooOotaex BnxpyBHH (ApxHx., IX, 7). O apyrHx anaqeHHax 
uiHpoxbi AaexcanapMM, BCxpeqaiootHxca b paOoxax IlxoaeMea, cm. b [HAMA, p.lOl, 
n.l[. ripaBHabHoe anaqeHMe mapoxu AnexcanapuH y> = 31;13°. 

67. 0 3aBHCHMOcxH cyxoqnoro napaaaaxca JlyHU ox aeHHXHOro paccxoanHa z cm. b 
KH.V, ra.l7. 

68. 135, OKxaOpb 1. 

69. flocxoBepnocxb 3xoro naOaioaeHHa BuauBaex coMHCHHa. P.Hbioxoh cqnxaex ero 
noaaeaxOH, xax xax norpeuiHOcxb aaecb cocxaBaaex oxoao 34 anaMexpa Jlynn. 
noayqennoe b peayabxaxe anaqeHHe napaaaaxca h BnqMcaeHnoe c ero noMOuibio 
3HaqeHMe paccxoanna ao Jlynbi b xBaapaxypax coraacyexca co cpeanHM paccxoanneM b 
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CHSHinax R = 59r^, Koxopoe 6iiino HSBecTHO eiqe rnnnapxy. llpHBefleHHoe HSMepcHHe, 
xaKHM o6pa30M, noflxBcpjiwaex KHHeMaxM<iecKyio MOflejib, rpy6o omH6o'!HyK) b xom, >ito 
xacaexca onpeaejicHHa paccxoaHHft [Hb/omm, 1985, c.188-192: Newton, 1973]. B axoit 
CBasH CM. xaxxe [HAMA, p. 101-103; PA, p.251, n.49]. 

70. noCKOJibxy Jlyna HaxoflHxca b6jih3h 3HMHero cojiHuecxoanHa h ee flojiroxa 
Aj = 270°; CM. KOMMCHx. 63. 

71. CorjiacHO (Jx)pMy.ne 

z = <p - d - 

me d = -23;49° — cmioHCHHc xoaxH aiuiHnxHKH c flo.nroxoH A^ = 273; 10°, onpefle.ieHHoe 
no xaOjiHiWM KH.I, rn.l5; <p = 30;58° — mnpoxa AjiexcaiwpHH; = 4;59° — BHaHOicHHaa 
mapoxa Jlynw. 

72. ToaHbie BbiaHCncHHa flaiox KAA = 39;49,31r^ = 39;50r^ [HAMA, p.l02, n.4]. 

73. ToaHbie BHaHCneHHa aaiox R = 60;24r^. [NbiomoH, 1985, c.l89; HAMA, p.l02]. 

CpeflHce paccxoaHHe flo Jlynw b cHanniax R = 59r^, nojiyacHHoe HTOJicMeeM, 

coBnaflaex c MHHHMajibHo bo3moxhhm paccxoanneM, xoxopoe nameji rnnnapx, cm. 
KOMMeHx. 57. Moxmo ;(yMaxb noaxoMy, axo hcxo^hbimh ana onpe^e.’iCHHa BCJiHaHHU 
R 6bino H3MepeHHe napajuiaxca JlyHH b CHanmax no peayjibxaxaM HaOjiroflCHHa 
conneaHoro aaxMenna. Ha6jiio;(eHHa xe aeHHXHoro paccxoanHa Jlynn b Hacxoameft rjiaBe 
npH3BaHo xonbKO noffxBepflHTb xopomo H3BecxHoe h3 pa6oxH Fnnnapxa anaaeKHe R 
[PA, p.251, n.49; Toomer, 1974, p.l31, n.25]. 

74. B Hexoxopiax apaOcxnx pyxonncax h cornacHO o6meMy CMHcyiy xexcxa rn.l4 
HaaHHaexca b sxom mccxc [PA, p.251, n.50]. nepesofl H.H. Bece.aoBCKoro oieayex 
rpeaecKOMy xexcxy b H3«aHHH FeftOepra. 

75. 06 3X0M Mexofle onpefle.aeHHa bhahmoxo flnaMexpa Connua, xpHXHKOBaBmeMca 
FnnnapxoM, coo6maex Flann [PA, p.252, n.51; Rome, 1931, p.87-89]. B acHb 
paBHoflCHcxBHa ConHue nepecexaex nHHHio ropH3oMxa nofl yrnoM 90° — (p. Ha6jiioflaxe.;ib 
4)HKCHpyex Be.xHaHHy At — BpcMa Bocxojia Connua, H3MepeHHoe BOflaHbiMH aacaMH. 
flHaMCXp ConHua onpeae.’iaexca aaxcM corjiacHO 4x)pMyjie = Aicos^ [HAMA, p.l03, 
n.l]. 

76. HncxpyMeHx (pnc. 5-E), o xoxopoM b aanHOM aiyaae hacx peab, cocxoa.a H3 
anHHHoro cxepxHa J co niKanoft, no xoxopoMy nepeMeiuanca nonayn 3, HecyotHii MHinenb 
(B xexcxe: npnaMy). Ha pnc. 5-E npHBefleHU xpn Bapnanxa xaKoii MHmeHH: xpyrjiaa 
4 , npH3MaxHaecKaa 5, c flByMa oxBepcxHaMH 6 . Bo BpeMa HaMepenna MHmcHb 
ycxanaBjiKBajiH xaxHM oOpaaoM, axoOu ee ceaenne xaaanocb paBHUM ceaeHHio CBexana, 
eaiH CMOxpexb ox Haaana cxepxna aepea BnanpHoe oxBepcxne 2. OnncaHHe HHcxpyMenxa 
npHBOflax riann [Rome, 1931, p.90-92] h Hpoiui [Manitius, 1909, c.126-130]; noxoxee 
npHcnocoOjieHHe ncnonbaoBan xaxxe ApxHMea npn naMepenKH bhahmofo flnaMexpa 
CojiHija [Apximed, 1961, c.360 h cnefl.j. Ho noBO^y ;taHHoro HHcxpyMeHxa cm. xaxxe 
[Dicks, 1954; HAMA, p.l03, n.2; Price, 1959, p.591 ]. PeKOHCxpyxiiHa HHCxpyMenxa, 
npHBefleHHaa na pnc. 5-E, npHHaflnexHx C.B.lKHxoMHpcKOMy. 

77. TaxHM oOpaaoM, comacHo IlxojieMeio, BHAHMiae anaMexpH CoAHija h Jlynw b 
CH anmax coBnaflaiox (d^ = d^), Koma Jlyna HaxoAHxca na naHOojibmeM paccxoannH 
R + r cn HaOnroflaxena. H.CBepflnoB noxaaaji, axo aHanoniaHoe paBencxBo Fnnnapx 
npHHHMan ojia cpeanero paccxoanna JlyHbi b cHanmax [Swerdlow, 1969]. flonymenne 
Fnnnapxa aenano bosmoxhhm xoAbueoOpaaHoe aaxMenHe CoAHua; rixoneMeft, no-BHAHMo- 
My, oxpnuaA xaxyxj bosmoxhocxt. [HAMA, p.l04; PA, p.252, n.53; SA, p.208, n.4]. 

78. SACCb, no-BHAHMOMy, peab hacx o npHnaxoa FnnnapxoM BCAHaHHe d^ - 
= 360°/650 = 0;33,14°, o xoxopoft cooOiaaexca b xh.IV, rA.9 «AAbMarecxa» (c.l27). 
SnaaeKHe, noAyaeHHoe camhm FIxaneMeeM aab MaxcHMaAbHoro paccxoanna d^ = 
- 0;31,20°, AeitcxBHxeAbHO Menbme ninnapxoBa, ho aaa cpeAnero paccxoaHHa 
(d^ = 0;33,20°) oho (J)axxHaecxH coBnaAaex c BCAHaHHofi Fnnnapxa [PA, p.252, n.54]. 
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IJpujioxenujt 


79. -620, anp&ib 22; HaOonanaccap (626-605 flo h. 3.) — BaBiuiOHCKHH uapb, 

0CH0BaTe.nb HoBOBaBiinoHCKo& AHHacrHH. 

80. OTCMfla ypaBHCHHc bpcmchh £=-0;15'’; npaBiinbHoe 3Ha>ieHHe £ =-0;20'’ 
[HAMA, p.104, n.5; PA, p.253, n.57]. 

81. PaccToaHHe JlyHH or HadjiioaaTejifl MaKCMMa.nbHo, tbk kbk ona HaxoflHTca b 
CHSH max b6jih3h anorea anHUHKjia; paccroaHHC or HHCxoflamero y3;ia 90° - 80;40° = 

= 91/3°. 

82. -522, HMJib 16/17. CoxpaHiinacb luiHHonHCHaa TaOjiHuxa, b Koropoit coo6maeTca 
06 3TOM aaTMCHHH. B nepcBOfle A.3aKca ona 3By>iHT cneayranpiM oOpaaoM: «rofl Vll, 
mecau IV, Hoab aernpHafluaToro, IV3 abohhhx aacoB houh, «nojiHoe» jiyHHoe aaxMeHHe 
HMe.10 MCCTO, Korfla jinmb He6o.nbinaa <iacTb [sHCxa ocTaBa.nacb HcaaTeMHCHHoft ]»; uht. 
no [PA, p.253, n.58]. B luiHHonHCHofi aanncH Bpema aaxMeHHa coBna^aer c coapeMeKHoit 
oucHKoit, a BeanaHHa pacxoflHTca xax c coapeMeMMoft, xax h c nTOJiCMeeacKoft, cm. 
TaKxce [HbiomoH, 1985, c.l96, 205-206). 

83. B HexoTopbix pyxonncax ctoht 18;11°; BbiaHCJiCHHa ^aiOT 18;10°. 

84. IIpaBiuibHoe aHaacHHC 27;54°; norpenmocrb oObacHaerca, aepoarHO, tcm, aTO 
nTO.xeMeH Hcno.xb30Ba;i 3flecb 3HaaeHHe bpcmchh lOVb’’ bmccto npaBHHbHoii bcjihhhhh 
9^6** [PA, p.254, n.60]. 

85. IlOJIOXCCHHC UCHTpa JlyHH L H 3CMHOH TCHH B OTHOCHTCJIbHO y3;iOB JJflfl CpCflHCft 

())a3ia .nyHHHx aaTMCHHft npHBcacHH na pnc. 5-F, rflc Haitnon opOHThi i = 5°, paccroaHHC 
JlyHH or yanoB Aco' = 9;20°, = 7;48°; 5j, LB) — paccroaHHa MC*ay uchtpom 



Phc. 5-f 

JlyHH H ucHTpoM 3CMHoft tchh; Be.xHaHHH saxMCHHH nij =3, = 6. B ochobc Mcroffa 

jic*HT cooTHomcHHc = A5, rue ^b = b^-b^, t.c. 3ffccb 

npcflnojiaracTca, mto paanocTb Bc.nHaHH «Byx saxMCHHli nponopi^tOHajibHa paanocni 
paccToaHHft Mcxny ucHrpaMH JlyHH h 3Cmhoh tchh b momchth cpcAHHX ())a3. 
CooTBCTCTBCHHO rTiwicMcft HaxoAHT H3 Tpeyro.nbHHKa ALB, KOTopHH caHxajica, 
no-BHflHMOMy, c4)cpHaecKHM [HAMA, p.l07], = 0;48,30°, ^2 = Oxciofla 

= 0;7,50° = 0;31,20°. Bxopoe aaxMCHHc no3Bo.naeT onpcffCJiHxb paAHyc 3 cmhoh tchh 
s = b^ = 0;40,40° « TVs = 0;40,44°. AnaaoniaHaa npoiieaypa HcnoHbayexca Htojicmccm 
B KH.Vl, r.x.5 a;ia onpcAejieHHa BHaHMoro AnaMCxpa JlyHH b cH3HrHax na MHHHMajibHOM 
paccxoHHHH ox Ha6HK)Aaxe;ia. Kphthhcckh^ anajiHa mcxoah llxojiCMca cm. b [HAMA, 
p.104-108; HbiomoH, 1985, c.196-198; SA, p.207-209]. 

86. PaccroaHHa McxAy CBCXHHaMH nacrojibKO bcjihkh, axo npaMHC AS h FS, a 
xaicxcc AN h NF (cm. pHc. 5.12) xacaiOTca c4>epHaecKHx noBcpxHocxcft CojiHua, JlyHH 
H 3cM.aH xaxHM oOpaaoM, axo orpeaxH AF, EH h KM, coc^Hnaioiipic xoaxH xacanHa, 
c MHHHMajibHoft omHOxoH MOXHO caHxaxb AHaMCxpaMH Co.nHua, Jlynn h 3cmah. 

87. CjiCAOBarcAbHO, na MaxcHManbHOM paccroaHHH JlyHH ox HaOjnoAarcAa bhahmhc 

AHaMCxpH COOTIW H JlyHH OAHHaXOBH; 3X0 npCAHOAOXCHHC JICXHT B OCHOBC MCXOAa. 

88. nocKOAbxy yr.xH Mann, syni bc3ac moxho aaMCHHXb xopaaMH. 

89. B npcAHAynteft rjiaac noxaaaHo, axo pa^nyc 3 cmhoh tchh na MaxcHMajibHOM 
paccxoHHHH JlyHH B CHSHTHax B 2Vs paaa Oonbme paaiiyca caMoft JlyHH. 
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90. IIocKOJibKy NM — cpesasm jihhhs rpaneuHH ©IIPS. 

91. HmCCM OTHOmeHHH 


''e Nr NA NA 
hi: “ Hr ©A NA - N©’ 


OTCioaa 

NA 


N© 

HZ 


64;10 

1 - 0;56,49 ’’e 


« 1210r^. 


92. AHajiorHMHbiM o6pa30M 
''e NS NS 

HP “ sn “ NS - ns’ 


oTciofla 


NS = 


HN _ 64; 10 

- HP '‘e “ 1 - 0;45,38 


268r^. 


93. nTO.aeMeH hc yKasHBaer totho, ho b aaHHOM caynae pe«ib naer o cpea- 
HOM paccTOBHHH CoaHi;a. OTCioaa HaxqnHM, SHas aKCueHrpHCHTer op6HTid CojiHi;a 
e = 1/24, MHHHMajibHoe h MaKCHMajibHbie paccrosHHa: 


^min = ^ ^ - ^24R = 1159;35r^, 


^max = ^ + « = = 1260;25r^. 

TaKHe *6 sHaHeKHs npHBOflHT riToaeMeii b «rLiaHeTHHx ranoresax* [Goldstein, 
1967, p.7] H ncuiynaer Ilann b cbohx KOMMeHrapnax k «AjibMarecTy» [Rome, 1931, 
p. 107-108]. B «rHnoTe3ax» Hpoiuia h b ero KOMMeHrapnax x njiaroHOBCKOMy «THMeK)* 
npHBOflarca omH6oMHbie 3Ha»ieHHa; rax, BeaHHHHa R= 1210r onpeaeaaerca hm b 
« rHnoTe3ax» xax MaxcHMaabHoe paccroaHHe ao CoaHua [HAMA, p.llO, n.ll; SA, p.212, 
n.6]. 

94. B aeHCTBHTeabHOCTH paccroaHHe ao Coanua cocraBaaer oxoao 24 OOOr , a paanyc 
CoaHua oxoao \\\Vv ; cacaoBareabHo, npn onpeaeaeHHH 3thx BeaHHHH OroaeMeH 
oniH6ca b 20 paa. HpHMHHa ohihOkh xopcHHroa, no-BHaHMOMy, b chmoh laeroanxe, 
coraacHo xoropoH paccroaHHe ao Coanua 



lae N© = 64; 10, a r — HS — MaanH aeanreab; He6oabmHe norpemHocni b onpeaeaeHHH 
r — HI Moryr npHBoanTb noaroiay x cyiuecTBeHHbiM norpemHocraM b R. ^ro6bi noayuHTb 
npaBHabHoe paccroaHHe npn noMon^H stoh (t)opMyabi, aocTaronHO yMeHbmnrb BeaHHHHy 
r — HI Ha 0;3; npn aroM anaiaerp Jlyma na MaxcHMaabHOM paccroaHHH craHer Menbine 
coanenHoro h, caeaoBareabHo, Oyaer bo3moxiho Koabueo6pa3Hoe aaTMenne Coanua. 
Koabueo6pa3Hbie aarMenna HaOaioaaancb aHTHUHbiMH acrpoHOMaMH, ho HroaeMeH, 
no-BHaHMOMy, HHuero o6 stom He anaa. nQapo6Hee cm. b [HAMA, p. 110-111]. 

95. OnpeaeaeHHe oObcmob He6ecHbix rea — rpaanuHonnaa aaaaua aHTHUHoli 
acrpoHOMHH. 06beMbi CBerna BuuHCaaa PHunapx, a noaanee TeoH CMupncxHli (ox. 100 
H.3.) H XaaxHaHH (ox. 300-350 H.a.) [PA, p.257, n.6]. B «naaHeTHbix ranoreaax* 
HroaeMeH BbiuHcaaer o6beMbi Bcex naanex no OTHomeHHio x ofeeMy SeMan [Goldstein, 
1967, p.9]. 

96. B ra.l7 onpeaeaaerca napaaaaxc Coanua h JlyHbi no Bbicore p = z' — z, lae 
z' — aeHHTHoe paccroaHHe CBernaa, xoropoe aoa*HO HaOaroaarbca BnayaabHO npn 
ycraHOBaeHHOM cooTHomeHHH paaMepoB op6HTbi h paanyca SeMan; z — aeHHTHoe 
paccroaHHe, BbWHcaeHHoe b npeanoao*eHHH, nro paaMepbi SeMan hhhtoxcho Maabi no 



542 


JJpuioxeHUJi 


cpaBHeHHK) c op6htoh cseriuia. KHHeMaTHvecKHe MogejiH asHxceHHH CojiHi;a h JlyHbi 
nosBOJiHiOT wiH npoHSBOJibHoro MOMCHTa BpcMCHH onpeaejiHTb reoi;eHTpH»iecKoe paccro- 
HHHC cseriuia KA (cm. pnc. 5.13) h c ero noMoiiq>io BejiH>iHHy z'. C apyroli cropoHbi, 
Ta6nHi;a kh.II, rji.l3 nosBoaHer HaHTH jjflsi Toro xe MOMeirra bpcmchh BeamHHy z no 
H3BecTHoli aojirore CBermia, nacoBOMy yray h reorpa(}>H'iecKoii ninpore Mccra 
HadaioaeHHH. 

97. TaKHM o6pa30M, coraacHO nroaeMeio, HSMeHemie paccroHHHH Coanoa othoch- 
TcabHO Ha6aK)aaTeaH ne Banaer na BeaH<aiHy coaHeaHoro napaaaaaca. AHaaoraaHbiM 
o6pa30M panee 6iaao npHnaro (kh.V, ra.l4), irro biwhmnh yraoBoli anaMerp CoaH^a 
He MCHaercH npn ero asHxeHHH no aKcneHTpHnecKOH opfinre. 

98. IlapaaaaKC Kaa 4>yHKnHH Bbicorbi z onpeaeaaeTca aaa nerbipex ochobhux 
ananeHHH reoneHTpHnecKoro paccroaHHa JlyHbi b CHaHinax: 

I. R + r = 59r + 5;10/- = 64;10r (JlyHa b anoree anHUHxaa); 

II. R - r = 59r - 5;10r = 53;50r^ (b nepHree anHHHxaa); 

B KBaaparypax: 

III. R - 2e + r = 38;43/-^ + 5-,10r^ = 43;53r^ (b anoree anHHHxaa); 

IV. R - 2e - r = 38;43/-^ - 5:10r^ = 33;33r^ (b nepHree anHUHxaa), 

rae S9r^ — cpeaaee paccroaHHe b CH3HrHax; 38;43/-^ — cpeanee paccroaHHe b 
KBaaparypax; 5;10r — paanyc snHUHicaa ayHHoii op6HTbi, cm. kh.V, ra.l3. 

npHBeacHHbie BbiHHcaeHHa no3BoaaK)T aaKaiOHHTb: IlToaeMeji 6e3ycaoBHO snaa o 
TOM, MTO npHHaraa hm Moaeab aBHxeHHa Jlynu aaer H3MeHeHHe paccroaHHa ao JlyHu 

^ ^2e^_ g ** 2, xora oh HHiae npaMO o6 stom ne roBopHT. Cm. no aroMy 
noBoay TaKxe kommcht. 19. 

99. ToHHocTb onpeaeaeHHH seanaHH napaaaaxca b cayaaax III h IV 
c aroro MOMenra orpy^aerca na oann paapaa. 3to CBasano, BepoaxHo, c 
TOM, HTO IlToaeMeji He npHaasaa oco6oro SHanenHa napaaaaxcy b 
KBaaparypax, Koropfaili ne Banaer na npeaBbiHHcaenHe coaneanbix aarMeHHii 
[PA, p.260, n.691. 

100. CroaOeu 1 raOaHabi ra.l8 coaepxHT aHaaenna apryMenra or 0“ 

ao 90° c HHrepBaaoM 2°. B aannoM cayaae b KaaecTBe apryMenra aaa 
4>yHKUHK, npeacraBaeHHHx b croaOuax 2-5, Bbicrynaer aeHHTHoe paccro- 
aHHe z. OOoBHaMHM, caeaya O.Hefire&yapy [HAMA, p.112-115], (i>yHKUHH 
B CToaOoax 2-6 cooTBercTBeHHO nepea c^, Cj, c^, Cj, c^. Toiaa — aro 
napaaaaKC CoaHna; c^, — napaaaaxc JlyHbi ana cayaaeB I, III; c^, 

Cg — npeBbimeHHe napaaaaxca JlyHbi b nepnree anHUHxaa naa cooTBercTByiomHM 
aHaaeHHeM b anoree; BeaHHHHbi napaaaaxca aaa cayaaea II h IV onpeaeaarorca 
cyMMHpoBaHHeM: Cg + h Cj + c^. 

101. CroaOei; 7 coaepxHT HHrepnoaaHHOHHiae K03(tx}>HHHeHTbi kbk 4>yHKimK) 
HCTHHHOH aHOMaaHH a. C noMombK) BeaHHHHa napaaaaKca b cHamnax onpeaeaaerca 
coraacHo (JxjpMyae 

Pj(2. «) = CgCz) + c^(a) X c^(z). 

IIocKoabKy \a\ naMenaerca or 0° ao 180°, a apryMenr b Ta6aHHe or 0° ao 90°, 
TO, aTo6bi noayaHTb c^(a), HeoOxoaHMO Baarb b KaaecTBe apryMeirra 

KoHKperHbie BeanaHHbi c^(a) onpeaeaaiOTca na cooTHomenna (pnc. 5-G) 

EA- EP {R + r)- EP 65;15 - EP 
~ An ~ 2r ~ 10;30 ’ 

rae EA — paccroaHHe ao anorea b CHaHraax; EP — paccroaHHe ao JlyHbi npn 
npoHaBoabHbix a; AH = 2r — MaKCHMaabHo BoaMoxnaa paaHocrb paccroaHHii aaa anorea 
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H flO JlyHH. SHa^eHMa EP fljia KOHKpeTHux a onpeaejiaiOTCa no npaeitny, SKBHBajieHTHOMy 
(})opMy;ie 

EP^ = (/• cos a + R)^ + (r sin a)^. 

SHaMCHwa c^(a) wsMeHaiOTca b npeaeaax 0 < c^(a) ^ 1; npw a = 0 (c^ = 0) hmccm 
oiyaaii I: = Cj( 2 ); npn a = 180° (c^ = 1) — cjiynaft II: p^ = c^ + c^. 

102. T.e. OT BeaH'iHHu 2r = lOiSO**. 

103. Kh.V, r.a. 7, kommcht. 38. 

104. B CTO.a 6 i;c 8 npHBeaeHu HHrepnanauHOHHue K034x}}HUHeHTbi c^{a), aHajiorHiiHbie 
no CMhicjiy K03(txt)HUHeHTaM c^(a). napanjiaxc Jlynu b xBaaparypax xax (J)yHKi;Ha 
scHHTHOro paccTOaHwa z h hcthhhoh anoMannH a onpeaenaerca coraacHO (jjopMyae 

«) = Cj(z) + CgCa) X Cj(z). 

B Ta 6 aHU,c anaHCHHio apryMCHra b croaOue 1 coOTBCTCTByeT anawcHHe (j)yHKUHH 
Pq(«)- 

KoHKpcTHhic SHaacHHa Cg(a) onpeaeaaioTca coraacHO onncaHHOMy Bhiuie npaanay c 
Toii pasHHpcii, mto b KBaaparypax paccroaHHe ao anorea annuHiuia EA = R - 2e + 
+ r = 44;37'’, a paccToaHwe ao JlyHW EP^ = (rcosa + /? - 2e)^ + (r sin l«l)^ BeaMqHHhi 
Cjj, xax H c^, H 3 MeHaK)Tca b npeaeaax 0 S S 1 ; npn a = 0 ° (Cg = 0 ) hmccm cay»iaH 
III: Pg = Cj(z); npn a = 180° (Cg = 1) — cayMaii IV: Pq = c^ + c^. 

105. B CToa 6 i;c 9 npuBeaen HHTepnoaauHOHHuil xoac^HUHeHT ajisi onpeaeaeHHa 
napaaaaxca Jlynu npn npoHSBOabHOM aHaneHHH cpeaneii aaoHrauHH tj. 

06maa (txipMyaa napaaaaxca xax (}>yHxuHH rpex nepeMCHHux raxoBa: 
p(z, a,ri) = p^(2, a) + Cg(^[pg(z, a) - p^(z, a)]. 

MHOxcHTcab npH Cg Bceraa noaoxcHreacH, rax xax pg > p^. 

BcanaHHa c^(jj) onpeaeaaerca xax OTHomenHe pasHOcrn paccroaHHii or naOaioaaTeaa 
ao JlyHbi B CHSHmax (rj = Q) h npn npoHSBoabHOH oaoHrapHH rj x MaxcHMaabHO 
B03MOx(HOMy MSMCHCHMio paccToaHHH 2e — 20;38i’. 

SaOHcauHa HSMenaeTCa b npeaeaax 0° ^ 360°. Oanaxo (}>yHxi;Ha c^(rj) o 6 aaaaeT 
CHMMCTpHCM, n03Boaaioii;eH HcnoabSOBarb SHaneHna apryMenra or 0 ao 90°, npHBeaeHHue 
B CTOaOuC (1). npH OTOM 

ccaH 0 < 7 < 90°, TO ri’ =rj, 

ccan 90° < V < 180°, to jy' = 180° - 7 , 

ccan 180° < 7 < 270°, to 7 ' = 7 - 180°, 

ecaw 270° ^rj < 360°, to 7 ' = 360° - 7 , 

rac 7 ' — anaMeHMa apryMCHTa b CToa 6 ue 1, aaioiuHe aHanenHa (|)yHximH c^(rj). noapo 6 Hee 
CM. IHAMA, p.114]. 

106. SnaMeHMa (JjynxuHH c^, Cg, onpeaeaaancb reoMerpHnecxH ana aHaneHHH 
apryMCHTa a h 7 c wHTepBaaoM 12°. SnanenHa (}>yHxi;HH aaa npoMexcynwHbix aHaMeHHH 
apryMCHTa BhmwcaaaHCb aHHenHOH HHTepnoaauHeii. 

107. B Ta 6 aHuy BHecenbi HcnpasaenHa coraacHO [PA, p.264, n.73]. 

108. Onpeaeaaerca b BHae pasHocm A/ = a(«) - a(M), rae a(<L), a(M) — «BpeMeHa 
Bocxoaa» cooTBercTBCHHO Tonex axaHnnucH c aoaroToii, paBHOfi aoarore uenrpa Jlynu, 
H xyabMHHwpyioijmeH tomxh axaHnrHXH no raOaHue xh.II, ra .8 aaa uinpoTbi Mecra 
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Ha6;iK)fleHHH; aonroTa KyjibMHHHpyiomeH tomkh A(Af) mo^ct Shtb BbmHcaeHa no 
H3BecTHOH floJiroTC CoJiHua Aq, ninpore <p h BpeMenn t corJiacno MeroanKe kh.II, ra.9, 
CM. TaK*e KOMMCHT. 65 K KH.II. 

109. ScHHTHoe paccToaHHC z tohkh aKjninTHKH c aoJiroTOH A, HaxoflHmeHCH na 
paccTOHHHH At or MepHflHaHa na mHpore <p, a TaK*e yroji y, o6pa3yeMHli sKJiHnTHKoii 
H KpyroM BHCOTH, npoxoaHioHM Hepe3 3Ty TOHKy, onpeacaHCTCH no Ta6jtau.au kh.II, 
ra.l3, CM. TaKxce kommcht. 75 k kh.II. B flajibHeiimeM nTOJieMeii CHHTaer 3eHHTHoe 
paccTOHHHe z h yroa y 3aaaHHijiMH, ecm H3BecTHi>i yKa3aHHHe napaMCrpH. OnpeaeaCHHoe 
xaKHM nyrcM acHHTHoe paccroHHHe BHcrynaer b poaH apryMCHra raOaHuH napaaaaKCOB 
KH.V, ra.l8. 

110. «napaaaaKC no bhcotc* b «AabMarecTe» HHrae cneimaabHo He onpeaeaHerCH, 
oanaKo OH cay*HT ochoboh aaa naxoacacHHa cocraBaaioniHx napaaaaKca «no niHpoTe» 
H «no aoaroTe», BbinHcaaCMbix MHoroKpaxHo. IIpaBHaa ero onpeaeaennH paccMorpenbi 
Bbime B KOMMCHT. 101-102, 104-105; 3aecb ace mn paaSepcM oaHH HHcaoBoli npHMCp. 

OnpeaeaHM napaaaaKC Jlynbi <tno bhcotc^ «a« momchtb coeaHHCHHa JlyHbi co Cokkoh 
B 454 r. Ha6oHaccapa, mcchu th6h, aCHb 5 (-293, Mapr 9/10), Ha6aK)aeHHoro 
THMOxapHCOM B AaCKcaHapHH (KH.VII, ra.3, c.221). MecxHoe hcthhhoc bpcmh 
coeaHHCHHa: 4 paBHoaeHcxBCHHbix naca ao noayHoHH; a-M oxoro MOMcnra, no 
onpeaeacHHio rixoaeMea, 

Ag = 15° Pbi6, A^ = 21;21'’ flcBbi, = -IVa". 

ripOBCpHM ero BNHHCaeHHH. 

1. ffoAZoma KyjibMUHupytomeu moHKu amiunmuKu. HnxepBaa bpcmchh nocae noayana 
s'* X 15° = 120°. «BpeMH BOCxoaa» b npaMod c4>epe tohkh aKannxHKH c aoaroxoli A^^ 
{KH.II, ra.8): a{15° Pbi6) = 346;13°. CyMMa asyx BeanaHH: 466:13°-► 106; 13°. IIo 
Ta6aHue kh.II, ra.8 naxoaHM xoHKy sKaHnxHKH, «BpeMa Bocxoaa* Koxopoft b npaMoft 
c4)epe cooTBexcTByex noayaeHHoft BeaHMHHe: a(115;46°) = 106;13°. Oxcioaa A(M) = 
= 115;46°= 15;46° PaKa (tckct: 15° Pana). 

2. PaccmonHUH Jlynu om Mepuduana (xa6aHua kh.II, ra.8) Ai = «(i) - a(M) = 
= a(21;21° flcBbi) - a(15;46° PaKa) = 172;4° - 106;13° = 65;51° = 4;23‘’ k BocxoKy or 
McpHanana. 

3. SenumHoe paccmonHue Jlynu onpeaeaaeM no Ta6aHue kh.II, ra.l3 aaa napaaaeaH 
HHxcHero Eninxa HHTepnoaHimeli cooTBexcTByioiUHx aHancHHli aaa flcBbi h Bccob no 
BpcMCHH H no aoaroxe aaa apryMcnroB Ai = 4;23'' h A^ = 21;21° flcBbi. 


A< 

1 ^ 1 


0° Acbh 

0° Bccob 

21:21° flcBbi 

4'* 

58;21 

64;28 

62;42 

5'* 

71:15 

77; 6 

72;25 


Oxcioaa z = 67;34°. 

4 . McmuHHOsi ahOMOjiusi a u cpednsm ajiamatpin. rj (xa 6 aHua kh.IV, ra. 4 ). 


At 

Aa 

An 

450^ 

323:26.5° 

10:11,3° 

3^ 

266; 9,22 

28:52, 4 

120“ 

127:47,52 

22:53,22 

4“ 

52:15.35 

48:45,46 

8“ 

4r2l.l7 

4; .3.48 

At= 453’'l24“8'‘ 

774:0,11° 

114:46,3° 
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a = Oq + AS = 774;0° + 268;49° = 1042:49” ^ 322;49“, 

^ = ^^ + A^= 70;37” + 114;46” = 185;23”; 2?j = 370;46“ -* 10:46”, 
c^(2n) = 1:35”; a =a + c^(^) = 322;49” + 1;35” = 324;24”. 

5. Hjin apryMBHra z = 67;34” b croaOuax 3-6 Ta6;iHUH r;i.l8, HaxoflHM 

C3 = 0:49,47”; = 0;9,37”: Cj = 1;12,45”; = 0;23,7”; 

ajia apryMBHra “ l’^;48” b cronOi^ax 7-8 toh *b Ta6;iH4bi: 

c^(a) = 0:5,14, Cg(a) = 0;5,2; 
fljia apryMBHxa ij' = ^ - 180” = 5;23” (cronOBi; 9): 

= 0;0,40. 

6. UapajuiaKc a cuaueusix 

Pj = C3 + = 0:49,47” + 0:5,14 x 0;9,37” « 0;50,35”; 

napajuiaKC e Keadpamypax 

Pg = Cj + CgCg = 1:12,45” + 0:5,2” x 0;23,7” » 1:14,41”; 

o6w,uu <tnapajuiaKc no ebicome» 

P = Pj + c,(Pg - pp = 0:50,35” + 0;0,40 x (1;14,41” - 0;50,35) » 0;51”. 

111. Ta6aHua kh.II, rji.l3, 

112. Tadanua xopa kh.I, r.n.11. 

113. PacCMOTpBH ynpomBHHbiii mbtoa a;ia naxoxcpBHHa C0CTaB.naK)mHx napajLaaxca 

n «no ao.(iroTB» p^ h «no mapoTB* p^. B ochobb MBTopa .nBacar cyiBayiomHB rpH aonymBHHa: 

1) BCB jpByrOabHHKH CTHTaiOTCa naOCKHMH; 2) XpyrH BblCOrbl, npOXOaamHB »IBpB3 ItBHxp 
JlyHH H BB npoBKitHK) xpyroM mHpoTu Ha aKaHHTHxy, napaaaeabHH; 3) napajuiaxc 
BbiHHCaaBTCa njin npoBxuHH uBHTpa JlyHH Ha amiHHTHKy, hto paBHosnaHHo aonymBHHio 
= 0. ripH 3THX ycaoBHax 

p^ = p cos y, p^ = p sin y, 

rpB p — napaaaaxc no bhcotb; y — yraa, oOpasyBMHii amiHnrHKOH h xpyroM bhcoth, 
npoxoflamHM HBPB3 TOHxy npoBKUHH JlyHH Ha SKJiHnTHKy; noapo6HBB CM. [HAMA, 
p.115-116; SA, p.218-219]. 

PacCHHTaBM cocraBaaiontHB napannaxca wia paccMorpBHHoro bhuib HaOaiopBHHa 
THMOxapHca (cm. kommbht. 110). 

1. Ho raOjiHi^M kh.11, ra.l3 jpia napanacjiH HHacHBro Eranra HHxBpnoaaiyiBH 
3Ha»IBHHH UbBH H BbCOB HO BpBMBHH H flOHrOTB fljia apryMBHTOB At = 4; 23^ K BOCTOXy 
H Ajj = 21;27” Ubbh naxoaHM ^tBocroHHHH yroji» y. 


At 

' . J 

0” fleBbi 

0° BecoB 

21:21° fleBbi 

A*' 

5*' 

172:10 

172:28 

169:47 

172:21 

170:28 

172:23 


OTCioaa y = 171;12”. 


C. nTojieMeft 
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UpuJioJKeHux 


2. OnpenejiCHHC aojiroTHoft h nnipoTHoft cocraBjwiomHx napajuiaKca. IIocKOJibKy 
y > 90°, HaiiaeM y'= 180° - y = 8;48°. ApryMCHThi TaOaHiyi xopa b kh.I, ra.ll; 
2y' = 17;36°, 180° - 2y' = 162;24° h cooTBcrcrByroiaHe hm xopan Crd 2y' = 18;2lP, 
Crd (180° - 2y') = 118;35P Oxciofla 

Crd(180: - 2y:)^ ^ ^ 

^ noP i20P 


-0;51° X 


18 : 2 lP 

120P 


- 0 ; 8 °. 


(tckct: = 0;44°, = -0;10°). 

114. B paccMorpeHHOM npHMepe (kommcht. 113) TO<iKa aeHHxa pacnoao*eHa na 
MepHflHaHe ceaepHee KyabMHHHpyiomeH tomkh aiuiHnTHKH, noaroMy napajuiaxc «no 
niKpore* CHBHraer cbctiuio k lory (p^ < 0); napajuiaxc «no aoarore*, nanpoTHB, 
yBeaH»iHBaeT aoaroTy JlyHbi (p^ > 0), nocKoabKy BbinoaHeHbi saa ycaoBHH: p^K 0 n 
y > 90°. 

115. ripeaBbWHcaeHHe cojffle»iHbix aaTMemiH — cx:HOBHaB 3afla«ia, me npHMeHHercH 
nToaeMeeacKaa reopHs aynnoro napaaaaKca. TowHOCTHbie xapaxTepHCTHKH reopHH 
napaaaaKca onpeneaHioTCH noaroMy TpeOoaaHHaMH reopuH saTMeHHH. 

116. flo HacToaniero bpcmchh He cymecTByex yaoBaerBopHTeabHofl peKOHcrpyKUHH 
Meroaa, npHineHaameroca FHnnapxoM «aa yroMHenHa cocraaaaiomHx ayHHoro napajuiaxca 
[HAMA, p.322-325; PA, p.268, n.82]. Saecb mu HueeM eaaa aH He eaHHCTBeHHuit 
npHMep B «AabMarecTe», me IlToaeMeft nosBoaaer ce 6 e ocyamaiomyio penaHxy no 
OTHomeHHio K PHnnapxy. 

117. Peab Haex o6 yraax, o6pa3yeMux KpyroM ninporu h apyroM bucotu, 
npoxogamHMH «iepe3 uenrp Jlynu. TaxHM o6pa30M, nroaeMefl, *ito6u noayaHTb 6 oaee 
TOHHoe 3Ha«ieHHe napaaaaxca, OTKa3UBaeTca or BToporo h rperbero ycaoBHft, ae*amHx 
B ocHoae paccMOTpeHHoro aume (KOMMenr. 113) ynponieHHoro Meroaa. Ho MHeHHio 
O.Heftre 6 ay 3 pa [HAMA, p.ll 6 ], aro HcnpaaaeHHe He aaer cymecTBeHHoro BUHrpuma 
B TOHHOCTH, a npHBoaHT CKopee K o 6 paTHOMy peayabrary, oanaxo Sac.TyMep ocnapHBaer 
aroT BHBoa [PA, p.273, n.87]. 

118. Koma aKaHnTHKa npoxoanr aepea aeHHx h mupora Jlynu MaxcHMaabHa, ee 

aeHHTHoe paccroaHHe z = = 5°. Toaxa B coBnaaaer c aeHHTOM, rax aro juisi Hce 

BepHO z = 0 H p (z = 0) = 0. Ilapaaaaxc Jlynu aJ«* z = 5° onpeaeaaerca no raOaHne 
ra.l8, CToaOnu 5 h 6 (axH croaOou aaior HaH6oabmyK) BeaHHHHy paanocTH) 
p(5°) = 0;7,30° + 0;2,5° = 0;9,35° » 0;10°, xax yxaaano b rexme. MaxcHMaabHaa nrapora 

JlyHu npH coanenHOM aarMeHHH cocraBaaer 1 V2° (cyMMa 
BHaHMUx paaHycoB JlyHu H CoaHna (no 1 / 4 °) h 

HaH 6 oabniero napaaaaxca b coeanHeHHH (oxoao 1°)), 
CM. XH.VI, ra. 6 . OrcKJaa MaxcHMaabHaa paanana Me%ay 
3HaMeHHaMH napaaaaxca Ha axannrHxe h aynnoH op 6 HTe 
cocraBHT (CToaOnu 3 h 4 Ta6aHnu napaaaaxca, 

apryMenr z=H4°); p(lW)=0;l,25°+0;0,18°= 0;1,43°, 
HTO 6 aH 3 xo X npHBeaeHHOH BeaHHHHe [PA, p.271, n.85; 
HA I, S.447]. 

119. Tadanua xopa xh. 1, ra.ll. 

120. CMUca onHCUBaeMoft nponeaypu noacnaerca 
Ha pHC. 5-H ([HAMA, p.l238, Fig. 106], me AT — 
axaHnxHxa, Z — aeHHT, E — neHrp Jlynu; BE = /3 — 

xpyr niHpoTU, ZB = z h Z0 — xpyni bucotu. flano: yroa ABZ = y, seHHTHoe 

paccroaHHe z h mapora /8. Tpedyerca onpeaeaHTb yroa B0E = 6 h c ero noMomtK) 

cocraBaaionme napaaaaxca. Hponenypa BUHHcaeHHd raxoBa: 

1) H3 npaMoyroabHoro rpeyroabHHxa BAE HaxopHM BA = /Ssiny; AE = /Scosy 
H aareM AZ = z - /3 sin y; 




KoMMeHmapuu k KHuee mecmoa 


547 


2) H3 npHMoyrcwibHoro TpeyrcuibHroca ZAE HaxqnHM aeHHTHoe paccroaHHe pearpa 
JlyHbl 

ZE = VaZ^ + AE^ 

H yrCWI 1 ] H3 OTHOmeHHH 

AE 

sm j; - 2 ^^; 

3) OTCioaa yrcui 6 = y - ij h cocraBjisiomHe napajuiaxca onpeaejiaiOTCH corjiacHO 
(jwpMyjiaM 

= P cos fl; Pp = P sin 

TaxHM o6pa30M IlTOineMeH ycxpanaeT orpy6j!aiomHe ycjiOBHH 2 h 3, npauHTbie b 
ynpomeHHOM MCToae (kommcht. 113), ho coxpanaeT aonymCHHe 1 (xpeyrojibHHK BZ© 
CHHTaercH iuiockhm). Ho rax xax «ocHOBaHHe» TpeyronbHHxa BE Majio (ne 6oaee 
/Sfliax = 5°), TO OHO He BHOCHT 6o;ibinoH norpemHOCTH b onpeaeaaeMbie BeaHHHHbi [PA, 
p.273, n.8; HAMA, p.ll6]. O^^naxo tomhuh Meroia, no-BHflHMOMy, hh paay He Hcno;ib30- 
BancH caMHM OroiaeMeeM b «AjibMarecTe». 

KHHFA UIECTA^ 

1. Cm. Ta6.(iH4y cpegHHX flBHxceHHH Jlynu xh. 1V, rji.8 

2. CpeflHecyToaHoe npapamenne 3.noHrai;HH co = 12;1 l,26,41...'’/d (xh.IV, r.n.3); 
HHTepBaJi BpeMeHH, na xoropbift cpeanee HOBO.nyHHe npeamecTBOBajio nanaJibHoft anoxe, 

as 5:47,33^*; MOMear cjieayiomero HOBoayHHa b Mecape tot 29;31,50‘*- 
_ 

- 5:47,33^* = 23;44,17‘*, rge 29;31,50‘' = m — cpegnaa npofloaacHTeabHOCTb CHHoaHae- 
cxoro MecHua. 

3. VcraHOBHB aaTy cpeaaero coeflHueHHa b Mecaue tot 1 roqa Ha6oHaccapa, see 
ocTaJibHbie aaThi IlToaeMeft onpeflcaaer noaieflOBaTeabHWM cyMMHpoBaHHeM npo- 
aoa^HTeabHocTH CHHOflHHecxoro Mecaua no npaBHjiy, axBHBEUieHTHOMy (JjopMyae 

^n+l “ 

AHajiorHHHbiM o6pa30M HHxe onpeaeaaioTca aaTbi noaiegoBaTeabHux onnosHpHH. B toh 
* e Ta6aHi;e npHBeaeHbi SHaaenHa xpex napaMeTpoB, Heo6xoflHMh[e ajia npeaBbiHHCJieaHa 
aaTMeHHHi cpeaneH aHOMaJiHH CoinHua k, OTcaHTbiBaeMOH or anorea coaneaHOH op6HTbi, 
epeanen aHOMaJiHH JlyHbi a h apryneHTa inHpoTbi w' mia yCTaaoBaeaHhix MOMearOB 
CpeaHHX COeaHHeHHH H OnnOSHUHH. 

4. lleaaa aacTb ancaa npeacTaBJiaex HOMep ana b Mecape, aa xoropbiii npaxoaHrea 
CH3HrHa, apo6Haa — aacTb cyTOx, npomeamyio nocae noayaaa ao MOMeara CH3HrHH. 
Taxaa CHCTeMa o6o3Ha»ieHHH, BCTpeaaiomaaca b «AjibMarecTe» Toabxo b Ta6aHuax ra.3 
3T0li xHHra, uiHpoxo Hcnoabsyerca HTOJieMeeM b «noapyHHbix Ta6aHi;ax» [Halma, 
1822-1825; PA, p.246, n.4]. 

5. Peab HacT o 25-aeTHeM ayaao-coaHeMHOM uaxae; 25 eraneTCxax roaoB paBHbi 309 
CHHoaaaecxHM MecauaM, asBecTHOM b Eranre yxe b cepeaaae 1 tmc. ao a.a. [Parker, 
1950, p. 12-23, a raxate HAMA, p.563-565]. 3 tot i;Hxa noaBoaaer nocTpoHTb Ta6aHi;bi 
TaxHM o6pa30M, aTo6bi aaTa nepBoa CHaaraa b xa*aoM paxae ae Bbixoaaaa 3a 
npeaeabi Mecaua tot [SA, p.222]. B aaaaoM cayaae HMeeTCa b Baay cooTHOiuenae 
25^ X 365^* - 0;2,47,5‘‘ = 29;31,50,8,20“_x 309”. 

6. HMeiOTca b Baay npapameaaa Ak, Aa a AaJ' 3a oaaa caaoaaaecxaa Mecai;. 

7. Kaacabia roa b 25-aeTHeM uaxae moxot coaep^axb 12 aaa 13 caaaraa oaaoro 
Tana, b aaBacBMOcra ot tofo, na xaxyio aaxy npaxoanxea nepaaa caaaraa b roay. Jlse 
nocaeaoBaTeabHbie caaaraa (nepBbie b roay) Moryx noaxOMy oxcxoaxb apyr ox apyra 
Ha 12 aaa 13 caaoaaaecxax MecaueB. OnpeaeaaM, caeaya O.HeHre6ay3py, Beaaaaabi 
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npujioxeHUn 


365“ - 12m = i = 10:37,58,20“ h 13m - 365“ = m - i = 18;53,51,48“. npH6aB.ieHHe 
B&nHMHHbi 12m cflBHraer aary nepBOM cHSHniH b nuay OTHocHTeabHO npeaMaymeii aa e 
aHeii Haaaa, a Bean^HHa 13m — Ha m—'e aHcii enepea- OcHOBbiBaacb Ha 3 toh 
aaKOHOMepHOCTH, mo^kho paccMHxaTB aaru nepBux CHaHraii aaa ocraaMbix 24 roaOB 
UHxaa, cacayromwx aa roaOM 1 , noaaraa, vro b nepBUH roa UHxaa coeaHHenne npoHaouuio 
B HaMaac Mccaua, a onnosHUHa — na m/2 ana nosanee. Flo ycraHOBaeHHbiM aaram 
onpcaeaaiOTCa aaacc cooTBercTByiomHe anaMCHHa «, a h Zu'. noapo6Hee cm. [HAMA, 

p.120-121 1. 

8. ripHBcacHHhic aaech npeaeaBHue anaHCHHa apryMenra uinporhi, orcMHTbiBaeMbie 
OT yaaOB (cu = 90° h cu = 270°), aaa xoropiiix bosmoxcho HacxytuieHHe saTMenHii Coanua 
H JlyHW, o6ocHOBHBaiOTCa b ra.5. 

9. 06mec npaBwao aaa onpeaeaenna aar cpeaHHx cHaHraii moxcho C(lx)pMyaHpo- 
Barb cacayroiuHM o6paaoM: ecaH rpeOyerca naifTH nepayro CHaHraro aaa roaa 
A = (25n + 1) + jfe, rae A — HOMcp roaa no ape Ha6oHaccapa, n, i — ueane nncaa 
(npHMCM k < 24), TO HCo6xoaHMo x aare, xoropyio aaer Ta6aHua cnaHTHH aaa nepaux 
roaoB 25-acTHcro UHxaa (25n +1), npHOaaHTb aary na Ta6aHuhi aaa oraeabHhix roaoa 
aaa roaa it; ccaw cyMMa oxaxcerca MeHbuic 30“, aara OTHOCHxca x Mecauy xox, b 
npoxMBHOM cayaac x Mecauy (t)ao(t)H. 

n p H M c p. OnpcacaHTb aaxbi cpeaHHx onnoanuHH aaa roaa 882 no ape Ha6oHaccapa. 

Ho xa6aMuaM ra.3 naxoaHM 

876^; TOT 8;20,54“ 

6^: 24:47,40“ 

Ha6oHaccapa 882 II 3;8,34 

4To6bi OnpcacaHTb apcMa nepaoil onnoanuHH b 3tom roay, Heo6xoaHMO Ha noayneHHOft 
aaxw BbiMCCTb BcaHHHHy 29;31,50“; see ocraabHue aaxhi naxoaHM npH6aBaeHHeM aroft 
*c BcaHMHHbi, xpoMC MecaueB IV h XI, rae, coraacHO xafiaHue rixoaeMea aaa MecaucB, 
HyxcHO npH6aBHTb 29;31,5l“. 


CM3MrMH 

HOMCp 

MecHua 

Momcht 

onno3MUMM 

1 

882 1 

3:36,44 

2 

II 

3; 8,34 

3 

III 

2:40,24 

4 

IV 

2:12,15 

5 

V 

1:44, 5 

6 

VI 

1:15,55 

7 

VI 

30:47,45 

8 

VII 

30,19,35 

9 

VIII 

29:51,25 

10 

IX 

29:23,15 

11 

X 

28:55, 5 

12 

XI 

28:26,56 

13 

XII 

27:58,46 


flpyrne npHMepn npeaBbiHHcaeHHa aar cpeaHHx cHanrHH c noMonH)K) Ta6aHi; 
rixoacMea cm. b (HAMA, p. 121-122; PA, p.654]. 

10. rixoacMeH roaopHx o6 onpeaeacHHH epeanero bpcmchh no HcxHHHOMy, oanaxo 
b aaHHOM caynac aoaxena hmctb mccto o6paTHaH onepauna; hcxhhhoc apcMa onpeaeaaexca 
no cpcaHCMy, CM. xH.IIl, ra.9. 
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11. Momcht hcthhhoh cH3HrHH (Korna = A^) onpeaejiHercH no BbiMHaiennoMy 

MOMCHTy CpeaHCH CH3HrHH 7^ {Aj=Aq). fljIH MOMCHTa 7^ flOJI^Hbl 6bITb BblMHCJICHbl 

HCTHHHbie aojiroTbi Aj H Aq, a aarcM aaonrauHS Jlynu j; = A^ - A^ (b coeaHHennH) 
HJiH T} = - (Xq - 180°) (B onnoaHUHH). npoMeacyroK BpeMenn Mcamy hcthhhoh h 

CpeaHCH CH3HrHHMH OnpenejIHCTCH COOTHOmeHHCM 

-a; = —2_, 


rae Vq, V- — CKopocTH aBH^enna Coanua h Jlynn no aoarore. IIoaaraH — = 


HaxoaHM 



BeaHHHHa At npHOaBaaerca k t, ecan b momcht cpeancH cH3HrHH A^ > A^ 
(Aq-180°>Aj) (HCTHHHaa CHanraa eme hc Hacrynnaa), b hpothbhom caynae At 
aoaacna BbiHHTaTbca h3 t . 

12. CKopocTb JlyHbi HO aoaroTC cymecrBCHHO mchhctch c tchchhcm bpcmchh. 
rioaroMy b ctwpMyae aaa onpeaeacHHa HHTcpBaaa bpcmchh At Mosay hcthhhoh h 
cpeaHCit cH3HrHaMH aoaxna (|)HrypHpoBaTb HCTHnnaa cKopocrb, a hc cpcaHaa. CoraacHo 
riTOaCMCIO, BCaHHHHa HCTHHHOii CKOpOCTH 


Vj = 0;32,56 + 0;32,40 x Ac(a), °/h, 

rac nepBoe caaracMOC cctb cpcaHaa nacoBaa CKopocrb Jlynbi no aoarore co^, BTopoc — 
npoH3BeaeHHe cpeaHCii nacoBoft CKopoern no anoMaann < 0 ^ (kh.1V, ra.4) na npnpamCHHC 
ayHHoro HcpaBCHcraa Ac(a) = c(a + 1°) — c(a) aaa cooTBcrcTByionicro anancHHa a (cm. 
raM acc); nocKoabKy MaxcHMyM HCpaBCHCTBa hmcct mccto npn a = 96°, hmccm 
Ac < 0°, ccaH a < 96° nan a > 264°, h Ac > 0°, ccan 96° < « < 244° [HAMA, p.122-123; 
SA, p.225-226]. noapo6HbiH anaana cooTHomcHHli, npHBcacHHbix b kommcht. 11, 12, 
CM. B [KypmuK, 1997]. 

n p H M c p. OnpeacaHTb BpcMa hcthhhoh onnoanuHH aaa 882 r. HaOonaccapa, 
Mccau xoiftaK. 

Momcht cpcanCH onno3HuHH b 3tom Mccanc 1 = 2; 12,15“^ (kommcht. 9). 
CooTBercTByiomHe SHaMCHHA < h a naxoaHM no radanuaM b r;i.3: 







K 




59;45.36 

233;43.26 

255:26,22 

6^ 

22;58.47 

136:15.11 

140:17.41 

SSZJ' II 

82;44,23° 

9;58.37° 

35;44. 3“ 


HaiiaeHHbic BcaHHHHbi, kbk h b kommcht. 9, oTHOcarca ko BTopoft onnosnaHH roaa. 
flarbi cacayiomHx onnoaHUH* naxoaHM nocacaoBarcabHbiM cyMMHpoBaHHCM A« h Aa aa 
oaHH CHHoaHHCCKHH MCcau: 



Aic 

Aa 


882^ II 

82:44,23 

9:58,37 

35:44, 3 

III 

111:50,46 

35:47,37 

66:24,17 

IV 

140:57, 9 

61:36,38 

97: 4,31 
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Upunoxenun 


ypaBHCHHc CojiHua (kh.III, r;i.6): = cQc) = —1;33‘’. JlyHHoe ypaBHCHHc (kh.IV, rji.lO): 

Cj = c(a) = -4;12,16‘’, c(a + 1°) = -4;14,56°. cpeaHeii onnosHUHH, KOiaa = 
= Xq - 180°, HMCCM COOTHOmCHHe 


180°) = - Cq = -4:12° + 1:33° = -2:39°. 

IIpHpameHHe HepaBeHCTBa JlyHbi 

Ac(a) = c(a + 1°) - c(a) = -0:2,40°. 

HCTHHHaa CKOpOCTb gBHSKeHHS JlyHIiI 

Vj = 0:32,56 - 0:32,40 x0:2,40 °/h = 0:31,29 °/h. 


HHTepBa.n Me^K^y HCTHHHoii h cpeAHeii onno3H4HaMH 


13 ri 13 2:39° 

^ = ~T2Tr = TIO:31,29°/h’ 


5:28**. 


nocKo.nbKy B MOMCHT cpeflHeft onno3H4 HH Aq —180°>2j (j; < 0), Be;iH»iHHa At 
npH6aB.nBeTca k onpeflCJiCHHOMy panee MOMCHry cpeaHeft onno3Hi;HH Oroofla 

= 2:25,55^*: HCTHHHaa onno3HUHa b mecaue xoiiaKe b 882 r. Ha6oHaccapa 6yfleT 

HMCTb MecTO BO 2-tt flCHb Mccai^a B 10:22** nocne no.niyflHa. 

flpyrae npHMepbi npeaBbiMHOiCHHa hcthhhiiix CH3HrHil, cor.iacHo MeroflHKe nTo.™eMea, 
CM. B [HAMA, p. 123-124: PA, p.654]. 

13. Kh.V, r;i.l4, c.161-162. 

14. B nepHree JlyHa HMeer HaH6oinbinHA bhahmuiI anaMerp: npeaeabHue 3Ha>ieHHa 
apryMCHTa mHpoTbi, aaa xoropfaix B03MoxcHbi aaTMCHHa, 6yflyT b 3tom (yiy»iae 
HaH6oJIbmHMH. 

15. -173, anpeab 30/Maii 1: OunoMerop — 3ajiHHHCTH>iecKHii uapb IlToaeMeft VI 
(DmiOMCTop (180-145 go H.3 .). Cm. TaK*e TaftnHuy b kommcht. 25 k kh.IV. 

16. IlpoBepKy BbiHHOieHHft riToaeMea cm. b [HA I, 350, Anm. b) ]. 

17. IlpHHaToe ypaBHCHHe = -1:33° cooTBercTByer anoMajiHH a = 163:40° npn 
ycaoBHH, eaiH Hcnoab30Bajiacb npocraa ayHHaa nmoreaa (radaHna kh.IV, ra.lO). ToHHbie 
BbiHHcaeHHa no TadaHite kh.V, rji.9 aaior = -1;29°: paccroaHHC Jlynbi or y3.na npn 
3T0M no.ay»iaeTca paBHbiM 8:22° bmccto npHnarbix 8:20° [PA, p.283, n.20]. 

18. -140, aHBapb 27/28. 3to aaTMenne Ha&inoaajiocb PHnnapxoM, ncMy HMcerca 
ncwTBepxaeHHe b r;i.8 3toh khkch, c.2(K): cm. TaK*e Ta6.nHHy b kommcht. 25 k kh.IV. 

19. IlpHHaToe nTOJiCMCCM anaHCHHe no.nyanHTeabHocTH ^ = 1/2** npH6.nH3HTeabHo 
B aBa paaa MCHbme onpcaeacHHoro no ero *e TadanuaM (r;i.8) [HA 1, 450: Hbrnmou, 
1985, c. 204-205; Fothenngham, 1920, p.579; PA, p.284, n.23]. 

20. BeaHHHHa aynnoro HepaBCHCTsa = -0;8° 3aecb TaK*e (cm. kommcht. 7) 
onpeaeacHa na ochobc npocroH rHnoTC3bi no TadaHnaM kh.IV, ra.lO aaa a = 178;46°. 
ToHHbic BbiHHcacHHa (oo TadaHHC KH.V, ra.9) aaiOT = — 0;3° h paccroaHHc Jlynbi ot 
yaaa 10;42° bmccto 10;36° [PA, p.284, n.22]. 

21. Hcpc3 noawcH HaxaoHHoro Kpyra ayHHOii opdHTbi. 

22. IloaoaccHHa HCHrpa Jlynbi h ncm-pa tchh ornocHTcabHo yaaoB aaa Kaxaoro h3 
aaTMCHHH noKaaaHbi na pnc. 6-A. Mcroa BbWHcacHHH anaaoraHCH npoi;caypc, 
Hcnoab3ycMoli b kh.V, ra.l4 aaa onpcaeacHHa naHMCHbrncro BnaHMoro anaMCTpa Jlynw 
(kommcht. 85 K KH.V). B aaHHOM caynac 

Acu^ = 8;20°, Aw'^ = 10;36°, 
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Ha TpeyrojibHHKa BAL no H3BecTHHM Ato' h yrjiy i onpeflcjiaerca paccToaHne ucHTpa 
JlyHbi L OT ucHTpa tchh B: 

*3 = 0;43,3°, = 0;54,50°. 



Phc. 6-A 

IIpHpanteRHe BenHMUHbi aaTeMHeHHoii wacTH ^Hcica b tiacrax ^HaMeTpa 
A 7 -3 ^ 1 , 

a cooTBeTCTByMmee emy HSMeHenHe paccroaHHa uem-pa JlyHhi or ucHTpa tchh 
A 6 = 6^-63 = 0;11,47». 

OTcioaa 

d^ = 3x0;ll,47'«0;35,20'. 

23. PaflHyc tchh, coraacno aanHbiM IlTOAeMea, 

s = *4 - 7 = 0:54,50' - ^ X 0;35,20' = 0;46'; 

2 

TeopeTHMCCKoe sHaaenHe s = 2 ^ = 0;45,56'. 

24. Onpeaenaerca npeaeabHaa mHpora Jlynbi, aaa xoropoH bosmoxho coanewHoe 
aaTMenne. BnaHMbiii paanyc CoaRita, xax noKasano b kh.V, ra.l4, paBen BnaHMOMy 
paaHycy JlyHH (0; 15,40“) npn ee MaKCHMajibHOM yaajiCHHH or HaOaioaaTena. OxcMaa 

I Pma I - '■{max " 0;15,40' + 0;17,40° = 0;33,20'. 

25. HMcerca b BHay ycxbe pexH Anenp. 

26. VcaoBHa naOaioaaeMOCTH coanewHbix aaTMCHHii cymecTBCHHbiM oOpaaoM aaBHcax 

OT noaoxcenna HaOaioaaTeaa na noBepxnocTH SenaH oTHocHreabHO och xonyca aynnoH 
TCHH. riosTOMy npH onpeaeacHHH «npeaeaoB aaTMCHHii^ aoaacen ymrrbiBaTbca napaa- 
aaxc, aaMCTHO BanaiontHH na BcaHHHHy h co'. C yaerOM napaaaaxca 

w' = (p^ + 0;33,20’)11;30 + Py IlToaeMeH orpaHHMHBaerca ccMbio KaHMaraMH or Mepoa 
(<p = 16V'2°) ao ycTbCB BopHc4)eHa (ip = 48V'2‘’), onpeaeaaa aaa hhx MaKCHMaabHbie 
SHaMCHHa Pp H pj^. fla« Mepoa p^ = 0;8‘’ k ceaepy, p^^ = 0;30°, xoiaa coeaHHCHHe 
npoHcxoaHT B paftoHC JIbBa—BaHSHeuoB; aaa BopHC^ena p ^ = 0;58° k rory, 
p^ = 0;15°, Koraa coeaHHCHHc — b Ckophroho—P bi6ax. npoBcpica noKasbiBaer, wto 
B caHMHHbi p^ BbiMHcacHbi IlToaeMeeM npaBnabHO, b to apcMa xax p^ coaepacaT 
HeoObacHHMbie omH6KH. CooTBercTBCHHO IlToaeMeH paccMaTpHBaer aaa KpaiiHHx caynaa: 
a) Jlyna pacnoaoacena k lory or axaRnTHKH h HMcer MaxcHMaabHyro mapoTHyro 
cocraBaaromyro p^ x ceaepy; 6) Jlyna — x ceaepy or axannTHxn, loacnaa xoMnonenra 
Pp MaxcHMaabna. Bbi6op yxasannbix oxpecTHOcren coanuecTOannH csasan, no-snaHMOMy, 
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c flsyMa KpaiiHHMH nanoxeHHaMH aicnHnTHKH oTHocHrejibHo seHirra: HaH6o;iee ceBepHbiM 
(CoOTue B Paxe), flaromHM HaH6o;ibinee napajuiaxTHMecKoe CMcmcHHe k ceaepy, h 
caMbiM loacHbiM (CcwiHue B CxopnHOHe), npH xoropoM HMcer mccto MaxcHMajibHoe 
CMeiqeHHe k rory [HAMA, p. 126-129; SA, p.228-230]. 

27. 1;31° as 0;33,20° + 0;58°. IlycTb (Ha pHC. 6-B) AA — amiHnTHxa, AP — op6HTa 
JlyHbi, (o — BHflHMoe paccTOHHHe JlyHbi or yana, p — mapora, i = 5 ° — HamioH 
op6HTbi. TpeyrojibHHK AFA CMHraerca ancx:KHM; cooTBercTBCHHO HaxoflHM 



Phc. 6 -b 


eo= ll;30x/3; 

K03(t)4)Hi;HeHT npH p onpeaejiaerca no Ta6;raue xopfl (kh.I, 
ra.ll) H3 OTHomeHHB 


saw 

[HA I, 450-451; HAMA, p.l25]. 

HcTHHHoe paccTOflHHe ucHTpa JlyHH or y3.na onpcflc- 
jiaerca najiee coraacHo ^pMy.ne 


28 . Ot 3 HaMeHHH hcthkhoix) apryMCHTa mupoTbi <o' nTO.neMeH nepexoAHT k cpe^KHM 
3 HaMeHHaM w', nocKOjibxy hx onpe^eneHue nponie. HTo 6 bi ncuiyHHTb ai ', aHaneKHa a>', 
onpefleneHHbie Bbime, HyxcKo yaenHMHTb aa BCJiHHHHy x = AM — paccroaHHe no aoairore 

MeXAy HCTHHHbIM H CpeflHHM COeAHHeHHaMH (pHC. 6-C). B MOMOKT MCTHHHOH CH3HrHH, 

KoiTia Xq = Aj, cpeziHHe flo.mt)TH CojiHua h JlyHbi Moryr pa 3 .imHaTbca camoe 6 o;ibniee 
Ha BCJiHHHHy A = Cq + Cj = 2 ; 23 ® + 5 ; 1 ® = 7 ; 24 ®. flBHraacb no amiHnTHxe, xoHKa <t 


aoroHaer 0. Oxcioaa 


X 



= 2;23“ + 7;24»[-j^ + ] » 2;23“ + 0;34“ + 0;3“ = 3;0“. 

3aecb IlToaeMeli cyMMHpyer paa 6ecKOHeHHoft reoMerpHnecKofl nporpeccini, orpaHHHH- 
Baacb aayina ero »i;ieHaMH; npH 3 tom OTHomcHHC CKopocTeii Co;aHi;a h JlyHH 

aa -j^, a ■^ + noapoOHce cm. [HA I, 

T 451; HAMA, p.125-126; SA, p.224, a Taxxce KypmuK, 
1997]. 

29. CpeaHHH apryMOHT mHpOTH, OTCMHTHSaeMHH 
OT yaaa, 

0° < II < 17;41“ + 3“ = 20;41“, eaiH /3 > 0, 

Phc. 6 -C 

0“ < 157' I < 8;22“ + 3“ = 11;22“, eaiH /3 < 0. 
OTCioaa HaxoaHM_B03MoxHHe npeaeaH H3MeHeHHa 57' aJia co;iHeMHHx aaTMCHHii; aaa 
Bocxoaamero yaaa (w' = 270°) 

270° - 11;22° < 57' < 270° + 20;41°, hjih 



258:38° < 57' < 290;41°, 
aaa HHCxoaaniero y3.na (57' = 90°) 

90° - 20;41° < 57' < 90° + 11;22°, hjih 
69; 19° < 57' < 101;22°. 
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30. nTo.neMeii npHBOflHT TeopexHMecKyio Be;iH»iHHy paflHyca tchh s (cm. kom- 
MCHT. 23), BMCCTO BbiMHCJicHHOM Ha ocHOBaHHH Ha6.nK)fleHHii (0;46°). ripeanoMTCHHe 
TcopHH nepea HafiawacHHaMH b ueaOM CBoiiCTBeHHO noaxoay FlToaeMea, ho b aannoM 
cjiyaac oho onpaBflbiBaeTca eme h xapaKTepoM cbmhx BbiHHcaeimH, nocKoabxy 
TCopcTHHecKaa BeanaHHa paciuHpaer aonycTHMyio odaacTb HSMCHCHHa ci>'. 

31. OnpcaeaaioTca npeaeabHbie anaHCHHa cpeanero apryMcnra mapoTbi aaa aynnux 
saTMCHHii. riToaeMeii naxoaHT npeaeabHoe anaHCHHe paccroaHHa ucHTpa Jlynbi or ueHrpa 

TCHH 

I < 0; 17,40“ + 0;45,56“ = 1;3,36“, 

npcacabHhic anaMCHHa HCTHHHoro apryMcnra lUHpoTbi, OTCWHTaHHbie ot yaaOB, 

|(u' I < 11;30 = 12;12“. 

riepcxoaHM K cpcaHCMy apryMcnry lUHpoTbi: 

|w'| = l<w' +3“| £ 15;12“. 

OTCioaa aonyCTHMaa oOaacTb HSMCHCHHa w' aaa Bocxoaaiaero yaaa (a>' = 270°) 
270“ - 15;12“ < w' < 270“ + 15;12“ 


254;48“ s S' s 285; 12“, 
a.aa HMCxoaamero yaaa (S' = 90“) 
90“ - 15;12“ s S' < 90“ + 15;12“ 


HaH 

74:48“ s S' < 105:12“. 

32. TaOanua kh.VI, ra.3, croaOeu 5. 

33. Saaaaa, cctxjpMyaHpoeaHHaa flToacMeeM, b tom, hto xacaerca aynnbix aaTMCHHit, 
peuiaaacb b BaBHaoHCKoii acxpoHOMHH npH noMomH «capoca» (kommcht. 7 k kh.IV) — 
ncpHoaa, coacpxcaBuicro 33 luecTHMecaMHbix h 5 naTHMCcaanbix HHTcpBaaoB Mcxay 
saTMCHHaMH. CoxpaHHanCb xaHHonHCHbie chhckh aaTMCHMii, b xoropbix npHBeaenbi aaTbi 
aaTMCHHM aaa Bccro «capoca» {HAMA, p.525-526]. flToaeMeii o «capoce» b aroii csaan 
HC ynoMHHacT, ho waea nepHoaHMHOCTH aaTMCHHH 6biaa MSBecTHa aHTHWHhiM acrponoMaM 
aaaoaro ao niToaCMca [HAMA, p.321-3221. Tax, nanpHMcp, HannHii (Ectcctb. Hcropna, 
11, 57) npHHHCbiBacT fHnnapxy ycranoBacHHe naTHMCcawHoro HHTcpBaaa aaa ayHHbix 
aaTMCHHii, a Taxxc ccmh- h oaHOMccaanbix HHTcpaaaoB aaa coaHcwHiiix aaTMCHHii, ho 
HC BO BCaKOM MCCTHOCTH. Bo3MOX(HO 
nooTOMy, MTO nacToaiaaa raaBa 
BKawaacT, no KpaMHcii Mcpe aac- 
TMMHO, HsaoxccHHC TcopHH PHnnap- 
xa I HAMA, p.l29|. 

34. PaccyxcacHHa HToacMca no- 
acHaiOTca na pnc. 6-D, xoropbii) mu 
saHMCTBOBaaH h 3 [PA, p.288. 

Fig. H j. Bo spcMa 3aTMeHHa, xax 
ayHHoro, Tax h coaneMHoro, cpeaHaa 
JlyHa aoaxcHa naxoaHTbCa b npeae- 
aax aaTMCHHoii 3 ohu AB wjik CD 
CBocii op6htu. SaTMCHHC b xaxyx)- 
jik6o CH3HrHio B03M0JKH0, ecan npH- _ 
pamcHHC cpcancro apryMCHTa ninporu Aat’ 3a Bpeua, npomeamee or HcxoaHoii chshthh, 
BO BpcMa xoTopoii Ha6aK)aaaocb aaTMCHHC, hc BUBoaHT cpeaHK)K) Jlyny aa sth 
npcacau. J[aa aynnoro aaTMcnna raxaa CHTyauna Oyaer hmctb mccto, ecaa 
149;36“ < AS' < 210;24“; b stom ca^ae naiiaerca no xpaHHCii Mcpe oana -roaxa 
M e AB (HaH CD) Taxaa, wto M + Aw' e CD (nan AB). Zlaa coancHHUx aaTMCHHii 
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138 ; 38 ° < AEiJ' < 202 ; 44 ° (eciH MGAB) h 157 ; 16 ° < Aw' < 221 ; 22 ° iM&CD). 

IlpHpaiiieHHe cpeflHero aprymeHTa mupoTH aa 6 Mecauea (raCjiHua kh.VI, r;i. 3 , 
CTo;i 6 eu 5 ) AaJ' = 184 ; 1 , 25 ° yaoBJiCTBopaer bccm sthm Tpe 6 oBaHHaM. 

35 . npoflo.™*HTe;ibHOCTb CHHogHMeCKoro Mecaua onpenanaerca, cor.™acHo nTo.™eMeK3, 
no npaamiy, axBHBajieHTHOMy ((xiPMyjie 



rflc m — cpeflHaa npoao.nacHTe;ibHoCTb Mecaua, m — HCTHHHaa npoao.n*HTe;ibHOCTb, 
Vq, Vj — HCTHHHbie CKOpOCTH UBH^KCHHa CojIHUa H JlyHH HO a0.nrOTe; BejIHMHHa m 
6yfleT HaH6o.™bmeH, ecjiH Vq MaKCHMajibHa, a MHHHMa.iibHa. 

36. IlpapameKHa AA h Aa aa 5 cpeuHHX MecaueB onpeuenaiOTCa no Ta6.a. kh.VI, 
r.n.3, CTO.a6uH 3-4; aBHaccHHa no flojirore CojiHua aa naTHMecanHWH HHTcpBaJi 6yaeT 
HaH6o.rtbmHM, ecjiH ayra AA CHMMerpHWHa oTHocHrenbHo nepHrea op6HTbi h nepHreft 
HaxonHTca B ee cepeaHHc; roraa aHaacHHC cojiHeHHOH anoMajiHH aaa nepBoii cHaHraa 
iCj = 180° - 145;32/2 = 107; 14°, aaa btopoh CHaHCHH Ic^ = 180° + 145;32/2 = 252;46°; 
cooTBCTCTByiomee ypaBHCHHC (raOji. kh.III, rji.6) Cq = ±2; 19°; npHpamcHHC hcthhhoh 
aoaroTH AA^^^ = AA + 4;38°; hcthkhwc aoaroTbi Coanua Aj = 170;25° » 20° fleBw, 
Aj = 320;35° » 20° Boaoaea. 

flBH*eHHe JlyHbi no aoarore Oyaer HaHMeHbmHM, ecaH ayra Aa (npcBbimcHHe 
aHOMaaHH naa natbio noaHbiMH o6opoTaMH) CHMMerpHHHa oTHOCHteabHo anorea anHUHKaa 
H anorelt HaxoaHTCa b ee ueHTpe; aHaaeKHe ayHHoii aHOMaanH aaa nepBoii CHanniH 
Oj = 64;32°, aaa BTopoii CHanniH a^ = 360° - 64;32° = 295;28°; ypaBHeHHe (Ta6a. kh.IV, 

ra.lO) Cj = ±4;20°; npHpaiueHne HCXHHHoii aoaroTbi; AA^ = AA - 8;40° [HAMA, p.l30]. 

37. npapamcHHC aaoHrauHH aa naTHMecaHHbiii HHrepBaa AA^ - AA^ = 4;38° + 
+ 8;40° = 13;18°. 3a apcMa, Koropoe norpeOyerca JlyHC, HTo6bi npofttH ary ayry, CoaHue 
npoaBHHCTca no aoarore na 13;18/12= 1;6°, cm. kommcht. 11, 28. 

38. Ta6aHua aaa MecaueB kh.VI, ra.3, croaGeu 5. 

39. B MOMeHTM CHaHCHH JlyHa naxoaHTca npHOaHaHreabno Ha cpeaneM paccroaHHH, 

nocKoabKy a » 65°. IlpeaeabHaa mupora JlyHbi na cpeaHeM paccroaHHH, npn KoropoA 
BoaMoacHo aarMCHHe, onpeaeaaerca khk noaycyMMa ninpor aaa HanOcabmero h 
H aHMCHbrnero paccroaHHH. B HaHOoabiueM paccroaHHH + s = 0; 15,40° + 

+ 23^5 X 0; 15,40° = 0;56,24° (c.161-162 h KOMMenr. 85 kh.V), b HaHMCHbrneM — 
/Sfflax = 1;3,36° (kommcht. 31). Orcioaa | | < (1;3,36 + 0;56,24):2 = 1°; npeaeab- 

Hoe paccroaHHe Jlyns or yaaoB Iwl < 11;3C^ = 11;30° (KOMMenr. 27); ayra 
BC = 180° - 2 X 11;30° = 157;0°. 

40. Cm. kommcht. 35; npoaoaacHreabHocrb CHHonHaecKoro Mecaua Gyaer MHHHMaab- 
Hoii, ecaH CKopocrb Coauua uaHMeubinaa, a Jlyuia HanOoabmaa. 

41. ripHpameHHe cpeaneii aoarorbi AA h cpeaneii aHOMaaHH Aa onpeaeaaerca no 
Ta6aHue kh.VI, ra.3, croaOuH 3-4. AiBHxeHHe Coanua no aoarore aa 7 MecaueB Oyaer 
HaHMeHbmHM, ecan ayra AA cHMMerpHqna orHocnreabHO anorea; b stom cayuae 
coaneMHaa anoMaana j = ±101;52°, ypaBHenne Cq = ±2;2r, npHpamenne HcrHHHoii 

aoarorbi AA^ = AA - 4;42°; HcrHHHbie aoarorbi Aj = 65;30° + ^ (203;45° - 4;42°) = 

= 15;l,30°fleBbi, A^ = 65;30° - | (203;45° - 4;42°) = 25;58,30° Boaoaea [PA, p.292, 
n.41]. HBHxceHHe JlyHbi no aoarore 6yaer HanOoabmHM aa HHrepBaa b 7 MecaueB, ecan 
OHa npoxoanr anoreii anuuHKaa b cepeaHue 4-ro Mecaua; npn aroM aaoMaana b cuan- 
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FHH ^ = ± ^Aa = ±90;21°, eaiH CMirraTb or nepHrea ^^H^HIUIa; ypaBHCHHC 
Cj = ±4;59°; npapamcHHC hcthhhoh flojiroriii = aX + 9;58°. 3a ceMHMecaMHbiii 
HHTcpBaJi ajiOHrauHa HBMeHHrca aa BeamHHy AA^j - AA^ = 14;40°. 

42. BbiMHCJicHHa cjieayioT npoueaype, paccMOTpeHHoii b kommcht. 36-39; aa ccmb 
Mecai^CB MHHHMaJibHoii npoao.nacHTenbHOCTH JlyHa, craprya h3 tomkh A, npoiifler no 
op6HTe flyry AM, 66;ibmyK) ayra ABCD {pnc. 6-D). IIoaoxeHHe BTopoH chshthh 
OKasbiBaerca noaroMy aa npeaeaaMH aym CD, hto aenaer aaTMCHHC HeB03M0*HbiM. 

43. C.185. 

44. MaxcHMaabHaa ninpora Jlynbi na cpeaneM paccroaHHH, npn KoropoH enje 
B03M0*H0 aaTMCHHC, pHBHa cyMMC paauyca CoaHita = 0:15,40°, kh.VI, ra.5, c.l83) 
H paanyca Jlyaw (r^ = 0; 16,40°), Koropboi b cboio oHcpcab paBCH noaycyMMC paanycoB 
JlyHH Ha MaxcHMaabHOM (0;15,40°) h MHHHMaabHOM (0;17,40°) paccroaHnax, t.c. 

I I < 0;15,40° + (0;17,40° + 0;15,40°): 2 = 0;32,20°. OxcMaa npcacabHoc aHaacHHC 
apryMCHTa mHporbi, OTcawraHHoc or yaaa, I col < 11;30 X 0;32,20° = 6;11,50° *= 6;12° 
(XOMMCHT. 27); BCaHHHHH ayT BC H DA (pHC. 6-D), Ha XOTOpbIX HC npOHCXOaaT 

aaTMCHHa, Aco = 180° - 2 X 6;12° = 167;36° [PA, p.290, n.34]. 

45. IIpHMCHacTca ([lopMyaa, CBaabiBaiOntaa aHancHMa apryMCHxa mupoTbi h mHpoTbi 
B6aH3H yaaoB: 

A/3 = = 0;44,26 « 0;45°. 

46. Ha xoHTCxcxa h coraacHo paay pyxonHCcft acHo, hto aaccb aoaxHo 6biTb hc 
«HaH6oabmcc naTHMCcaMHC*, a «ncpHoa h3 5 cpcaHHX MCcaiiCB raxHX, hto...» [PA, 
p.290, n.35]. 

47. Cm. Bbimc c.185 h xommcht. 37. 

48. JJcftCTBHTCabHO, 

(13;18°+ 1/12 X 13;18°): 13;10,34 °/d = (13;18°-t- 1;6°): 13;10,34 °/d = l‘*2;14^ 

CM. C.185 H XOMMCHT. 38. 

49. npoaoaacHTcabHocTb 5 cpcaHHX mccshicb, coraacHo Ta6aHUC b ra.3, croaGcu 2, 
paBHa 147;39,11‘* = 147‘‘15;40*', xoTopbic riToaCMCii oxpyraacT ao 147** 15^4^. 

50. ^ToObi napaaaaxc Gua naHOoabniHM, npcanoaaracrca, hto ncpaoc aaTMCHHC 
npoHaomao B6aH3H ropHaoHTa, a BTopoc 5 mcchi^cb cnycra b McpHanaHc. B momchtm 
aaTMCHHH CoaHuc HMcao aoaroTH cootbctctbchho Aj = 20° flcBH, A^ = 20° Boaoaca h 
ccpcaHHa ayra coBnaaaaa c ncpurecM, cm. xommcht. 37. 

51. Ilocxoabxy Aw' aa naTb MCcai^CB nocac BbiHHTaHHa i^caHX o6opoTOB 6yacT 
MCHbmc 180°, JlyHa b xa*aoM h3 aaTMCHHH b paccMaTpHBacMoii CHTyaiyiH 6yacT 
HaxoaHTbca X rory or axanoraxH h hmctb napaaaaxc oanoro aaaxa b xa*aoM caywac 
MCHbmc 0;45°. YBcaHMCHHC Aco' MC*ay aaTMCHHaMH aa cmct napaaaaxca, TaxHM oOpaaoM, 
HC MoaccT aocTHMb Tpc6ycMoH BeaHMHHbi 0;45°, nocxoabxy napaaaaxcbi BbWHTaiOTca. 

52. CyMMapHbiii napaaaaxc aasi Ha6aioaaTcaH Ha axaaTopc MCHbmc TpcOycMoii 
BcaHMHHbi 0;45°, oanaxo yxc b cacayiomeM xanMaTC (Af = 121/2*'), oh 6yacT 6oabmc 
0;45° H, 3HaMHT, aaa bccx tomcx, acxaiqRX x ccBcpy, BoaMoacHbi aBa coaHCWHbix 
aaTMCHHa c HHTcpBaaOM 5 MeCHi;cB, Tax xax npn aanacCHnn x cCBCpy loacHbiH napaaaaxc 
BoapacracT. BbiMHcacnna IlToacMca npoanaananpoBanbi IlannoM [Rome, 1931, p.225- 
229], CM. Taxacc [HAMA, p.131-132, PA, p.291, n.39]. 

53. C.186; ayra ABCD (pnc. 6-D) na cpcancM paccroaHHH 6c3 ywcra napaaaaxca 
paBHa 180° + 2 X 6;12° = 192;24°, cm. raxxc xommcht. 44. 

54. ripcacabHbic 3HaMCHHa apryMCsrra mnpoTbi Aw' = 208;47° - 92;24° = 

= 16;23°, HTo cooTBCTCTBycT Ap = = 1;25°, cm. xommcht. 27. 
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55. Cm. kommcht. 41. 

56. C.186; flyra, Koropyio npoxoairr JlyHa no CBoeii op 6 HTe aa apcMa Me*ay cpeanHM 
H HCTHHHbiM coeaHHCHHaMH, acaHTCa Ha cpeaHCcyTOWHyio CKopocTb no aoarore 
(14;40° + 1/12 X 14;40”) : 13;10,34 “/d = l‘'4;56'' * l‘'5^ 

57. riapajuiaxc k ceaepy b ceBepHOM noaymapHH hmcct MaxcHMyM na axBaTope. 
rioaaraa acHHTHoe paccroaHHc z = 24° (HaH6anbniee aeHHTHoe paccroaHHc axjiHnTHKH b 
MepHAHaHe na scmhom aKBarope), no radjiHue kh.V, ra.l8 naxoaHM cyMMapHbiii 
napajuiaxc (aynKbiii MHHyc coaHewHbiH) Ha cpenneM paccroaHHH 

p = - Cj = 0;22,6° + 1/2 X 0;4,18“ - 0;1,9° = 0;23,6°, 

HTO cooTBercTByex Texcry [PA, p.292, n.43]. 

58. napajuiaxc no ninpore k ceaepy Boapacraer c yaeaHHCHHeM reorpa4)HwecKoft 
mHpoTH, H ecaH aaa napaaaeaH Poaoca cyMMapHbiii napaaaaxc tomck axjiHnTHKH c 
aoaroraMH h Aj (0;46° + 0;46° = 1;32°) dixabme BeaHWHHbi 1;25°, to npH aBHxccHHH 
K ceaepy oh 6 yaeT eme 6 oabme, h, anaHur, BoaMoxcHbi aaa coanewnbix aaTMCHna c 
HHTepBaaoM 7 MCCaacB. 

59. Aaa aaTMCHHa c HHTepaaaoM b 1 Mccan BoaMoxcHbi aumb b tom cay<iae, ecau 
o6e CHaHTHH OKaxcyTca b npeaeaax oanoii h toh ace aaTMCHHoii aym AB HaH CD 
(pHC. 6 -D). BepoaTHOCTb aroto codbiTHa npoaepaerca b npeaeabHoii CHTyauHH, xoraa 
ayra AB (CD) hmcct MaxcHMaabnyio BcaHHHHy, a npHpamcHHc aoaroTw aa oaHH 
Mccaa — MHHHMaabHyK). 06a 3th ycaoBHa, oanaxo, hc MoryT 6HTb BunoaHCHia 
oaHOBpcMCHHo, ncKKoabxy yaeaHHCHHC ayr AB (CD) npoHCxoaHT aa chct napaaaaxca, 
KOTOpblii HMCCT MaXCHMyM npH MHHHMaabHOM paCCTOaHHH JlyHbl, Koraa OHa HaXOaHTCa 
B nepHTce annuHKaa, a MHHHMaabHoe npHpanicHHc aoaroTbi hmcct mccto, xoraa o6e 
CHaHTHH CHMMCTpHHHbl OTHOCHTCabHO ncpHTCH. 

60. ripHpamcHHa AA = 29;6°; Ao = 25;49°; AS> = 30;40° onpeacacHH no TaOanue b 

ra.3 ana MCCaitcB. nocKoabxy aJiHHa Mccaita naHMCHbrnaa, npoiiacHHaa CoaHitcM ayra 
AA CHMMcrpHMHa OTHOCHTCabHO anoTCH H anoreii naxoanrca b ee acHTpe; orcioaa 
Kj 2 = 14;33°; ypaBHCHHc (TaOaniw kh.III, ra.6) = ±0;34°; npHpanjcHHc HCTHHHoii 

aoaroTbi AAq = AA — 1;8°. 

Hyra na annitHKae Aa cHMMcrpHHHa oTHocHreabHo nepHrea; «] 2 “ * 

± i/2Aa, ypaBHCHHC (TaOnaa kh.IV, ra.lO) = ±1:14°, npHpanjcHHc ncTHHHoii aoaroTH 
AAj = AA + 2;28°. Hyra axaHOTHKH Mcacay aayMa HcrHHHbiMH coeanHCHHaMH xopowe 
ayra Mcxay cpeanHMH coeaHHcnnsiMH na BcaHMHHy AA^ — AA^ = 3;36°. 3a apcMa, 
KOTopoe JlyHa aaTpaTHaa 6bi na npoxoacacHHc aroii ayra, Coanae npoaBHHCrca Ha 
axanoTHKc na BeanwHHy ’^2 ~ 0;18°, Koropaa cyMMHpyerca c BcanaHHOH 1;8°. Ta- 
KHM o6pa30M, HCTHHHoe aBHaccHHc CoaHua no aoaroTc aa HaHMCHbrnnii Mccai; 
AAq = AAq — 1;26° H npHOaBacHHC apryMcarra mHpoTbi Aco' = AcU’ — 1;26° = 29:14°. 

61. IlpH HaHMCHbmcM paccTOsniHH JlyHbi 6e3 yacra ee napaaaaxca £ 

< 0:33,20 » 0;33° (c.183); nToacMcii yaBaHBaer ary BcaHWHHy, nocKoabxy pewb nacr 
o aByx aaTMCHHHX. IlpeaeabHoe anaHCHHc apryMCHra iimporbi oTHocHTcabHO yaaoB 
Icol £ 29:14/2 = 14;37°, orcroaa — I ' i - 3^ ~ 1:16°: yaaocHHaa pasHocrb BcaHWHH 

2 X (1;16° - 0;33°) = 1:26° (b tckctc: 1:27°) aoaacHa KOMncHcnpoBaTbca napaaaaxcoM 
[HAMA, p.l33: PA, p.293, n.46]. 

62. IlocKoabKy Jlyaa Haxoanrca no paaHbie cropoHH or axanoTHKH b Kaxayro h3 
CH3Hraii. 

63. B caMOM aeae, no TaOanite kh.V, ra.l 8 , CToa 6 abi 2, 3, 4, 7 naxoaHM cyMMapHbiii 

napaaaaxc JlyHbi h Coanaa b cnanrasix npn z = 90° h a = 180°, p = - c^ = 

= C 3 + X Cj - Cj = 0:53,34° + 1 X 0:10,17° - 0;2,51° = 1:1°. 
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64. Avr^Oovmv, CyKsajibHo «npoTHB03eMinix», T.e. cpe^H .mo^eii, xcHsyntHX Ha 
npoTHBono.™o*Hoii cropOHC SeMjiH x lory or axsaTopa, rax HasbisaeMux «aHTHnoflOB». 
Cm. b 3T0H CBasH [Paiim, 1988, c.58-^]. 

65. S^ecb, OMeBHflHo, omH6xa nepenHCHHxa, nocxanbxy hhxchhh bosmoxchiiih npegeji 
.nyHHoro napawiaxca Ha axBaTope na caMOM nejie paaen nyjix) [PA, p.294, n.47]. 

66. HaH6o.nbmHH napajuiaxc no mupore na axBaTope 6yaeT HMCTb mccto npn 
npoxoxAOHHH wepea MepH^Han, xoma z = 24° (HaH6cwibmee paccroaHHC 3x.nHnTHXH or 
axBaxopa) h a = 180°. CooTBercrBeHHo no raOjiHue xh.V, r.n.18 naxo^HM cyMMapHbiii 
napajuiaxc Co;iHua h Jlynw: p^ — = c^ + Cy X c^ — C2 = 0;22,6° + 1 x 0;4,18° - 


- 0;1,9° = 0;25,15°. 

67. Ha caMOM geae gaa wacTHbix cojiHewHbtx saxMenHa c HHxepBajiOM b 1 Mecai; 
B03M0xcHbi [Muxaujioe, 1945, c. 22-23]. OmuOxa IlTOaeMea o6ycjiOB.neHa HerowHOcraMH, 
flonymeHHbiMH npH onpea&acHHH bhahmux paaMcpoB Jlynw h Co.nHua. 

68. BejiHHHHy 4>33w aaTMenna nTO.neMeH H3MepaeT b «najibi;ax»(5dnauXoi) — 
^BeHafluaTwx wacrax ^HaMerpa cBexHJia, xoropwM cooTBercTByioT <;qk)hmw» coBpeMeHHOii 
TcopHH aaTMCHHH [MuxauAoe, 1945, c. 59). B paccMarpHaaeMOH Ta6.aHue anaHeKHa 
aprywenra mHporw (b CTOJi6i;ax 1 h 2) BwwHOieHw na ocHOBaHHH b&hhhhh (|>a3w 
aaTMeHHH (b crojiOue 3), BoapacraioniHx noaie;ioBaTenbHo na o^hh «najie4», hjih na 
V 12 wacTb flHaMerpa cBCTHJia. 

69. C.161-162 H xoMMCHT. 85 b xh.V. 

70. ITpeaeabHoe aHawcHHC apryMenra mHporw oTHocHrenbHo yaaa na MaxcHMa.iibHOM 
paccToaHHH Ao)' = 0;31,20° X 11;30 = 6;0°, cm. xommcht. 27. 

71. ripupamcHHe apryMenra mHporw, cooTBercrByiomce HaMeneHHKj BennnHHw (t>a3w 

^n«x 

aarMCHHa b 1 «na;ieu», 11;30 » 0;30°. 

72. BejiHHHHa <i)a3w aarMcnna m = 12 «na;n>i(eB» HMeer mccto, xoma mnpora Jlynw 
c MOMCHra Hanajia aarMenna yMCHbunuiacb Ha yr.aoByio Be;iHHHHy d = Oma 


cojiHCWHoro aarMCHHa) h d = d^ (ana jiyHHoro) OTHOCHranbHo anancHHa /3^. 
HaH6o.nbmaa BoaMoacnaa BCJiHunna 4)a3w onpeflenaerca no npaBH.ay, axBHBaJieHTHOMy 
(l)opMy.ae 


m > 12 cooTBCTCTByioT no;iHOH (traae aarMcnna. B aannoM 
CJiynae 


Ecjih onpcflcaHTb, cneaya O.HcftreOayapy, nonarHC 
«norpy*eHHa» xax yraoBoe paccroaHHC /* or xpaa aarMHBme- 
roca CBCTHaa ao 6aHacaiimeft x ero itCHrpy tomxh tchh b 



Phc. 6-e 


MOMCHT cepeaHHw aarMcnna, to BcaHHHHa 4>a3w 


1^ 6ik 

n = = -y, rae d = d^ ann 


coanewHoro n d = d^ aaa aynnoro aarMCHHH [HAMA, p.l35]. 


73. B wcTBcprOH xoaoHxe Ta6aH4w npHBoanrca paccroanHC no aoarore rj 
(npH6aH3HTeabHo paBHoe npnpanieHHio apryMenra mnpoTw), xoropoe Jlyna npoxoanr 
or MOMcnra nepBoro xacanna c ancxOM Coanaa ao MOMCHra cepeannw aarMCHHa (ayra 
Br = TA na pnc. 6.3 h 6-E). 

74. C.183 H XOMMCHT. 22. 

75. IlpeaeabHaa mnpora Jlynw 


r^ + rQ = 0;17,40° + 0;15,40° = 0;33,20°; 


cooTBCTCTByioniee anawcHHC apryMenra mnporw, orcaHTannoro or yaaa, 
Aa)'=/3^ax^ 11;30 = 6;23°. 
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fJptuioxeHux 


76. MaKCMMyM BCJiMMMHbi aaTMeHHJi 


= 12- 


^ = 12 


0;33,20° 


= 12;46' 


< 0; 15,40“ ~ 

(b tckctc 12;48). OpHpamenHe Aco', cooTBcrcTByiomee BCJiHMHHe 0;46: Acu' = 
= 0;46 X 0;30“ = 0;23° (b tckctc: 0;24“). Cm. TaKxe [HA 1, 375; PA, p.296, n.53]. 

77. C.162 M KOMMCHT. 85 K KH.V. 

78. npcflC.nhHa$i uiwpoTa Jlyubi + s = 0:15,40“ + 0;40,44“ = 0;56,24“; co- 

OTBCTCTByiomcc 3Ha«iCHHC apryMCHTa uiMpoTU, OTCMMTaHHoe ot y3.na, Acu' = x 
X 11;30 = 10:48,36“. 

79. C. 182-184 H KOMMCHT. 22-23. 

80. = r^ + s = 0:17,40“ + 0;45,56“ = 1;3,36, OTCiofla Acu' = /3^^^x 11;30 = 
= 12 : 11 “. 

0-3S 20“ 

1 3 TOii Ta 6 .nM 4 C Acu^ = x 11;30 = - ’ —x 11;30 = 0:33,52“ = 


» 0:34“, 


12 

CM. TaKXC KOMMCHT. 71. 

82. HaH6o.nhuia$i B03MoxHa$i BCJiHiHHa Jiynnoro 3aTMeHHSi npn MaKCHMa.)ibHOM 

paCCTOSIHHH 


= 12 > 


= 21:36'; 


= 0;30“ x 0,36 = 0;18“ (b TaO^ue 


1;3,36“ 

^ 0:35,20“ ■ 

cooTBCTCTBCHHO flasi Am = 0;36" naxoaHM Acu' 

0;18“). 

83. B MCTBcproM cTO.a6uc TadnHubi ashu nepcMCmCHHsi JlyHH no flOAroTC or 

MOMCHTa ncpBoro KacaHna AHCKa Jlynu h Kpaa tchh. ao MOMCHTa Ha>ia.iia noAHoft 4}33bi 
(AyPM BF MAH EZ Ha PMC. 6-F); KOAOHKa 5 coAepxMT nepcMemcHMa Jlynw no AOJirore 
** MOMCHTa HaqaAa noAHoii (]>a3bi ao cepeaHHw 

3aTMCHM« (AyrM FA = AE Ha pnc. 6-F), cp. kommcht. 74. 

84. ripH OnpCACACHHM BCAMHMH B Ta6AMI(aX aaTMCHHl) 
npMH«TH CACAyioiuMe ABa AonymcHHa: 1) bcc TpeyroAbHHKM 
CHMTaiOTCfl HAOCKHMH H COOTBCTCTBCHHO Ay™ — npaMWMH; 
2) MOMCHT CCpCAHHbl BaTMCHMH COBnAABCT C MOMCHTOM 
MCTMHHOH CM3MrHM, KOPAa = A^, T.C. ({>aKTHMCCKH HC 

) yqHTWBaCTCfl HaKAOH AyHHOM OpOuTbl. 

85. Saccb hcoOxoamm Apyroii pncyHOK, Ha KoropoM 

6-1 AF m BF X AB. B 3T0M CAywac, Koraa Coahi^c 

HaxoAMTCH B TOMKC B, a JlyHa Ha npaMOH AT, MOMCHry 
MCTHHHOii CHSMTHH 6yACT COOTBCTCTBOBaTb TOqKa A, a CCPCAMHC aaTMCHHS — TOMKa F 

|HA 1, 452-453; PA, p.297, n.541. 

86 . Kh.1, pa. 16 M Ta6AMu,a kh.II, rA.8 aah «npaMOH c(|)cpbi». 



87. Htoacmcm npMHMMacT npMdnMxCHHO BA = 


BA 

11;30 


» 1 


==11;58, OTciOAa FA = 0;2°. Taxosa Oyaer MaxcHMaAbHaa norpemHOCTb b aoapotc 
bcacactbmc Hcyacra naKAona AynHOH opOhtu. Ho 04Chkc O.Hciireeayapa, OAHaKO, 
MaKCMMyM pasHOCTM FA = 6' [HAMA, p.83, n.53I, a coPAacHO JJx.TyMcpy 6 V 2 ' npn 
cu = 45:3“ M i = 5°: CCAM xe npoM3BCCTH pacaerbi aah cu = 12“, HanOoAbmero apryMCHTa 
UIHpOTM, npM KOTOPOM B03M0XH0 3aTMCHHC (KAK 3T0 ACAaCT riTOACMCH), TO 

FA = 0:2,40“ [PA, p.298, n.551. 

88. Cm. TaKxe pnc. 6-E; (pnc. 6-E h 6-F, Ha xoropbix Coahuc, Jlyna m tchb 
M. 3o6p:»xcHhi KpypaMM, aaMMCTBOBaHN h3 [PA, p.299-300. Fig. K, LJ). 

89. C.161-162 M KOMMCHT. 85 kh.V. 

90. C.190-191 M kommcht. 75. 

91. C.191 M KOMMCHT. 78. 
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92. + 45;56° = 63;36 (c.l91). 

93. Pewb HflCT o nojiHbix jiyHHbix saTMeRHax. 

94. 15 nanbUCB = 15 yj = <^<C + 

95. C.191, 193. 

96. C.191, 193. 

97. 63;36 - (35;20 + 8;50) = 19;26. 

98. 3to CJioxcHoe mccto flxc.TyMcp nepcBOflirr oieayiomHM o6pa30M: «^To6bi HMCTb 
yAodabiH cnoco6 gjia Kaxoac^eHRa wacTeii paSHOcra [ne^y Be.nH<iHHaMH, onpegejieHHbiMH 
c noMOmbK) nepBOH h BTopoH Ta6jnm] nfls nojioxceHHii JlyHbi Ha anHUHiuie, He 
coBnagaioiiiHX c HaH6ojibmHM h HaHMeHbmHM paccrosHHaMH ([hto mm nojiyRacM] 
nocpeflCTBOM [HHTepnojiauHOHHoro ] Merofla mecnwecaTMX), mm homccthtih BCJiea 3a 
BMmeyxaaaHRMMH Ta6jiHi;aMH eme onny ManeHbxyio Ta6jiHuy. Ona coAcpxcHT, xax 
apryMCHT, nojioxceRHH [no aaoManKH] na anHionuie h [xax 4>yHKi;Hio] cooTBCTCTByroniHe 
3HaweHH« mecTHflecsTMX, kotopmc aojixchm Hcno.Bb30BaTbC9 [xax HHxepnojiaUHOHHMe 
K03(t)4)HUHeHTM ], npHMCHaeMMe BCaxHii pa3 k paSHOcra [3Ha»ieHHii ], BMBC^eHHMX h 3 
nepBOH H BTopoii Ta6jiHi; aaTMCHHii. Mm yxce onpefle.na;iH BeanwHHM sthx mecTimecaTMX 
ffjisi Ta6jiHi;M jiyRRoro napajuiaxca (kh.V, r;i.l8): ohh noMentCHM b ce^bMOH kojiohkc 
[ 3T0H Ta6jiHUM], Tax xax annuHiui AOjixceH naxo^HTbca b anoree axcucHTpa, »ito6m 
cooTBCTCTBOBaTb [oiywaK) ] CH3HrHH» [PA, p.301-302]. 

BeaHRHHM <f^3 aaTMCHHii m h ajioHraitHH r/ xax ftna wacTHoii, rax h hjih nojiHoii 
(J)a3 aaTMCHHa ajia npoH3BoabHMX SHaweHHH aHOMajiHH a onpeaeaaxjrca no npaanay, 
sxBHBaneHTHOMy ([xipMyjiaM 

m = /n^ + <7(a)-(mp-m^), 

V = Va + «(«)-(»7p - Va)> 

lae m^, Ti^ — SHaHCHHa aaa MaxcHManbHoro paccroaHHa JlyHM b anoree, m^, ri^ — 
ana MHHHMajibHoro paccroaHHa b nepHree, BMHHOieHHMe c noMonibio nepBMX aByx 
Ta6aHu;; \q(a)\ S 1 — HHTepnoaauHOHHMft xo3(})4)Hi)iHeHT, o xoxopoM b gaHHOM oiywae 
Hfler peHb; noflpo6Hee cm. [HAMA, p.l34; SA, p.233-234]. 

99. VxaaaHHMe npeaeaM ana n nojiyneHM ApxHMCgoM b rpaxTare «06 H3MepeHHH 
xpyra» [Apxujued, 1964, c.266-271]. 

100. IlTOjieMeeM aaecb aonymeHa BMMHCiiHTeabHaa omH6xa. Paanyc Coanpa 
Tq = 0; 15,40°, paanyc JlyHM Ha cpeaHCM paccroaHHH = 0; 16,40° (xommcht. 45), 

OTcroaa ZH = 12 x * 12;46' [HA I, 385, Anm. b); PA, p.302, n.61]. 

101. \ (12 + 12;20) - 3 = 9;10. 

102. B xpeyroabHHxe EA0 hmccm EK^ = AE^ - AK^ h K0^ = A0^ - AK^, bmwh- 

Taa, HaxoaHM - AE^ = - EK^ = (K0 + EK)(K0 - EK) = E0(K0 - EK) 

[HA I, 386; PA, p.303, n.62). 

103. flHaMerp tchh ZH = BA x 25^5 = 0;31,12, orcioaa EK0 = ^ (12 + 32;12) - 
- 3 = 18;36P. 

104. Cm. xommcht. 102. 

105. TaOaHiTM aaTMCHHii coaepxar pw omnOox, oraoCHTeabHO xoropMX hc Bceiaa 
acHo, xaxHC h3 hhx npHHaaJiexar IlTOiaeMeK), a xaxHC bhccchm nepenHcraxaMH. 
HcnpaBacHHa, npHHaTMC b H3aaHHH flx.XyMcpa (PA, p.305, n.63 ], ywTCHM b HacroanieM 

H3aaHHH. 

106. Momchtm Hawaaa Tj h oxoHHaHHa ayHHoro aaTMCHHa onpeaeaarorca no 
HBBCCTHOMy MOMCHTy HCTHHHOft onno3H4HH H noayftaHTeabHocTH aaTMCHna ^ coraacHo 
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npiuioxemiM 


4x)pMy;iaM Tj = — Y< ^2 “ ^0 ~T' noJiyanHTejibHOCTb “j* “ ^ ^ ^ — Bpena 

norpy*eHHa b TCHb miH Bbixofla h 3 nee, r" — nanoBHHa hjihhn nojiHoii ^aan. BejiHMHHbi 
r' H t" onpeaejiawTca no npaBiuiy, SKBHBaJieHTHOMy (Jx)pMy;iaM 


13 t]' 

= TI V 


13 »7" 

= TI V 


TflC t]', rj" — paccTOaHHa no floarore, Koropbie npoxoanr Jlyna 3a npoMexcyxKH t' h 
t" (CTo;i6ma 4 h 5 Ta6;iHma Jiynniax aaTMOiuiH, cm. raxxce kommcht. 84), — ncTHKHaa 

CKopocTb ABHXceHna Jlynw no flonrore xax (t>yHK4Ha a (kommcht. 12). 

107. n p H M e p. OnpcA&aHTb napaMcrpiii .nyHHoro aatMCHHa njin 882 ro^a Ha6o- 
Haccapa, Mccau xoifax (kh.IV, r;i.6, c.l23). 

1. Momcht cpeaHcii onno3HUHH = 2:12,15^*, cooTBcrcTByioniHe aHawcHHa a = 
= 61;37°, CO = 97;5° (kommcht. 9). 

2. HoCKOJibKy CO naxo^HTca b ycraHoancHHbix npcflcnax aaTMCHHii (kh.VI, r;i.3, 
C.179), JiyHHOc aaTMCHHC bo3mox(ho. 

3. Momcht hcthhhoh onnoaHimw t^=l^ + At = 2;25,55‘*, t.c. 10;22*' nooic nojiyana 
2 xoiiaKa, nocKo.abKy A( = 0;13,40‘‘ = 5;28‘’ (kommcht. 12). 

4. CpcflHHif apryMCHT niHpoTbi h cpcanaa anoMajiHa b momcht hcthhhoh onnoaniiHH 

w = 97;5“ + 0;33,4Vh x 5;28'’ = 100;6', 


a = 61;37‘’ + 0;32,407h x 5;28'’ = 64;36'. 

VpaBHCHHC JlyHN (KH.IV, ra.lO) 

Cj = -4;20». 

Hcthhhhh apryMCHT niHpoTbi b momcht hcthhhoh onno3Hi(HH 

CO' = 100;6“ - 4;20‘' = 95;46“. 

5. BcjiHHHHa aaTMCHHa. Jins co' = 95;46® no TaGaniic kh.VI r;i .8 naxoflHM 

= 10", = 11,5”; wia a = 64;36® q(cx) = 0;16,9. Orcjona 

m = 10 + 0;16,9 X (11,5 - 10) = 10,4" (kommcht. 98). 

noCKo;ibKy m < 12, aaTMCHHC aacTHOc (npHMcp npeUBHHHCJiCHHa nojiHoro .ayHHOro 
aaTMCHHa cm. b kommcht. 26 k kh.IV). 

6 . nojiyfljiHTcabHOCTb aaTMcnna. Una tcx *c BHaacHHii co' h a, HHTcpnojinpya, 
HaXOAHM 

ri^ = 0;47,35‘’; = 0;56,26°, g(a) = 0;16,9. 

SjiOHrauHa JlyHbi b momcht Tj 


V' = 0;47,35° + 0;16,9 x (0;56,26 - 0;47,35) = 0;49,58“. 
noCKo;ibKy At hcbcjihko, HcnojibaycM ana momchth cpc«Hcft onnoananH (kom¬ 
mcht. 12 ). 

riojiyaaHTcabHOCTb 

At _ _l3v' _ 13 0;49,58“ , 

T " ~ I2v^ “TI 0;31,297h “ ’ 

7. MoMCHTbi Haaajia h oKOHwaHHa aaTMcnna 
T, = 10;22^ - 1;43^ = 9;39^ nooic noayaHa, 

Tj = 10;22'’ -I- 1;43^ = 0;5^ noaic noayHOWH. 
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flpynie npHinepn npesBHMHCJieHHa ;iyHHux saxMCHHii corjiacHo MeroaHKC IlTOjieMea 
CM. B [HAMA, p.138-139; PA, p.654, N? 11; HA 1, 453-454]. 

108. npapamcHHc cpeflHero apryMeHxa mHpoxu aa HHxepBaji A< = 211438‘*23*' Mcxmy 
flByMa saxMCHHaMH, o Koxopwx cxasaHo hhxc, = <o^t = 7770 x 360° + 0;3,12°, ec- 
jiw Hcno.ab30Baxb ninnapxoBo aHaaeHne cpe^HeH cxopocxH, h AS = 7770 x 360° + 
+ 0;11,40°, ecjiH Bsaxb BMHaHHy IIxoneMea, cm. kh.1V, r.a.3, c. 108-109, kh.IV, r.a. 9, 
C.129, a xaK*e [PA, p.309, n.66]. 

109. PcHb Hnex o aaxMCHHax -719, Mapx 8 h -140, aHBapb 27, Koxopbie nxo.aeMeH 
Hcno.ab3yex b kh.IV, r.a.6, c.118, kh.IV, r.n.9, c.l29 h kh.VI, r.a.5, c.182. 

110. Cor.aacHO BbiwHCJicHHaM IIxoneMea, b MOMenx cpeaneii c}>a3ia nepBoro aaxMenna 

a = 12:24°, Cj = -0;59° (c.l30), b MOMeHx cpeAHeft (jjaaw Bxoporo saxMenna 

a = 178;46°, = -0;8° <c.l82). 

111. PaaeHCxBo BeAHMHH (j)a3 AByx aaxMeHHii ne CBHAexeAbcxByex eme o paBencxBe 
paccxoaHHH ox y3AOB. Ujia m = 3* no xadjiHue kh.IV, rA.8 ana Aynnax aaxMeHHii 
HaxoflHM co^ = 279; 18° b naHOonbiueM paccxoaHHH h = 280;30° — b HaHMCHbineM; 
paanocxb co'-co^= 1;12° = 11/5°. 

112. HanOonbinaa norpeniHocxb, BoaHHxaiomaa H3-3a neywexa anoMajinn Jlyna h 
HeoAHHaKOBOcxH paccxoaHHH B MOMCHxbi cpeAHHx (i)a3 AByx aaxMeHHH, paBHa 
7/8° + 11/5° » 2°; HO B aahhom cnyaae abc yxaaaHHHe BeAHHHHa BaHHxaroxca, oxcioga 
11/5° - 7/8° = 0; 20° [HAMA, p.314]. npooenypa Fnnnapxa sAa onpeaeAenna cpeaHeii 
CKopocxH ABHAcenna Jlyna no ninpoxe paccMOxpena xaKA;e b kh.IV, rA.9 h b kommcht. 54, 
60 xoii xs KHHrH. 

113. Kh.II, rA.13 H KH.V, rA.18-19. 

114. IIpH onpeACAeHHH MOMenxa bhahmoix) coeAHHenna no HCXHHHOMy BBOAHxca 
nonpaBKa 3a napaAAaKC. Ilycxb b momchx hcxhhhopo coeAHHenna AOAroxnaa cocxaBAa- 
lomaa AyHHoro napaAAaKca paBHa axo oanaaaex, mxo HcxHHHoe coeAHHeHne ne 
coBnaAaex c bhahmhm, KOxopoMy cooxBexcxByex Apyroe aHaneHHe aeHHXHoro paccxoanna 
H, 3HaHHx, APyroe aHaaeHHe p^. IIxoAeMeli onpeACAaex paanocxb e-pj^-pj^ h aaxcM 
HaxoAHx xaK HaauBaeMaft «3nHnapaAAaKc» e' = e + x, b KOxopoM cnaraeMoe x Moxex 


6axb HailACHO h3 oxHonienna — = —. BeAHHHHa hoahoh nonpaBKH 3 a napaAAaKC cocxaBHx 
e Pj^ 

npH 3XOM p = p^ + e' = p^ + (p^ - p^) +- - - [PA, p.311, n.71 ]. 


115. Kh.V, rA.19, c.170-171. 

116. SACCb, oneBHAHO, HMeexca b SHAy oxHomenne apryMenxa ninpoxa, oxcMHxaHHoro 
ox y3Aa, K niHpoxe npn i = 5°, Koxopoe bo Bcex ocxaAbnax CAynaax npnnaxo paBHHM 
11;30, CM. KOMMCHX. 27. 

117. TaKHM o6pa30M MexoAHKa npeABUMHCACHHa napaMexpoB coAHCMHoro aaxMenna 
no H3BecxHoii Aaxe (roA, Mecau) h Mecxy HaOAioACHHa moxcho npeACxaBHXb CACAyiomeii 
cxcMoii. HocACAOBaxeAbHO onpeACAaeM: 

1) MOMCHx cpeAHero coeAHHenna t h CBaaaHHue c hhm napaMexpa a h S; 

2) BeAHHHHy S, Koxopaa noaBonaex CACAaxb bmboa o npnHnHnnaAbHOH bo3moa:hocxh 
aaxMenna; 

3) MOMenx HcxHHHoro coeAHHenna t h cooxBexcxByiomHe BeAHanna a» h a; 

4) MOMenx bhahmofo coeAHHenna (coBnapaer c MOMenxoM cpeAneii ci)a3a aaxMenna) 
H cooxBexcxByiomHe BeAHHHHa A, < 0 , a; npn sxom nocAepoBaxeAbHO naxoAHM: 

a) ypaBHenne BpeMenn, 

6) MecxHoe BpeMa HCXHHHoro coeAHHenna, 

b) nonpaBKy 3a napaAAaKC p (kommchx. 114), 


r) 


npoMexcyxoK At = -^ 


ox HcxHHHoro AO BHAHMoro coeAHHenna; 
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IJpujutxeHU* 


5) napajuiaKc JlyHH no ninpore hjm MOMCirra BnnHMoro coeflHHCHHa h cootbctct- 
Byiomyio nonpaBxy x 11;30 ana yroMHeiiHa tu; 

6) BenHHHHy ci)a3i>i h noLnywiHTenbHOcrb aaTMCHHa. 

B «AnbMarecTe» ne cogepxHTca ^anHiax o HaSmoaennax conneaHiiix saTMenHii. 
Ilpninep npeflBHHHOieHHa conHcaHoro aaTMenna (364, niOHb 16), cornacno MeroflHKe 
IlTOJieMea, aaerca Tcohom AjieKcannpHHCKHM b ero KOMMenrapnax k «AjibMarecTy» 
IJtome, 1950] h b «MajiOM KOMMeHTapHH» k «noApy'iHiaM xaSnHuaM* [Tifion, 1976]. 
3tot xe BHHHOiHTenbHHH npHMcp paccMorpcH Zl^x. TyinepoM [PA, p.654-657]. 

118. Hineerca b BHfly cayaaii, xonta ^ ^2 ~ ^0’ 3^*** npoMC- 

xyncoB oObacnaerca ne HSMeHCHHeM CKopocreii Cojinna h Jlyma bo Bpeina saxMCHHa, 
Koxopoe HecymecxBCHHO (c.200), a paanocxbio BeaHnHH napajuiaxcoB b momchxh Tj, 


119. TaSanua kh.V, ra.l8, cxoa6eu 3. 

120. BuMHcacHHa lixoaeinea nocax HjuiiocxpaxHBHbiii xapaxxep. HanOonbuiaa npo- 
aoaxHxejibHOCxb coaHcaHoro aaxMCHHa, coraacno xaOanue b ra.8, cocxaBaaex 2*’, noaxoMy 
aaecb npnnaxo ^ = I**, napaanaxc MaKCHManen b6jih3h ropnaoHxa, noaxoiay z = 90° 
flaa MOMCHxa t^. HaH6oabniee bosmoxhoc npHpameraie acHHxHoro paccxoanna aa l’’ 
paBHO 15°, noaxoMy HSMeHCHHe z aa Bpeiaa ^ ox nanajia saxMenna ao ero cepeaHHH 
H ox cepeflHHH go xonna aaxMeinia paano 15°. AHaaornnHUM oOpaaOM npHnaxo, nxo 
napaaaaxc no aoaroxe paaen noanoMy napaaaaxcy. Hxo6bi 6iaxb nocaeaoaaxeabHHM, 
IIxoaeMcd aoaxcH 6bia 6bi saaxb BeanaHHia napaaaaxca aaa MaxcHMaabHoro paccxoanna, 
nocKoabxy b axoM cayaae noayaacMbie paanocxn 6oabme [PA, p.313, n.75]. IIocKoabKy 
napaaaaKCbi b MOMcnxbi Tj, h ne pasnu, neoannaKOBhiMH 6yayx n npoftaennbie 
Jlynoft yraoBhie paccxoanna aa npoMexyxxn ox nanaaa ao cepeannhi n ox cepeannbi go 
OKOnnanna aaxMenna; cooxBexcxByiomyK) paanocxb Jlyna npoliwex co cpeanen cxopocxbio 
aa Bpeiaa 0;3,30° : 0;32,56°/h = 0;6,22'’ » 1/9". 

121. Kn.II, ra.9. 

122. B nacxoameli raaae paccMaxpnaaexca MaxeMaxHnecKaa npoueaypa, xoxopaa 
cxaanx b cooxBexcxane xaxgoMy aynnoMy nan coanennoMy aaxMcnnio c napaMexpaMH 

Tq, m paa xonex ropnaonxa. IIpeanoaaraeMaa ueab BhinHcaennii — npeacKaaanne 
noroau. Coanue n Jlyna b anxnnnoH nayxe paccMaxpnBaancb b xanecxBe BoaMOxnoro 
HCxonnHKa npeacxaaannii aaaoaro ao IlxoaeMea (cm. IPoccuyc, 1992, c.88, 89]). 

Hacxoainaa cxena ecxb paunonaanaanna apesanx mcxo- 
aoB. Tomkh ropnaonxa, BwaeaaeMbie npn noMomn aa- 
xMennii, aaaaiox nanpaBaenne Bexpa, onpeaeaaiontero 
noroay b aannoil Mecxnocxn [HAMA, p.141-142, 999]. 

«HaKaonenHe» nan «nanpaBaenHe» aaxMenna b xexcxe 
oOoananaexca xcm xe xepMnnoM (apoovebou;), Koxopbiii 
HcnoabaoBaaca Bbinie npn onpeaeaennn Bxoporo aynnoro 
nepaBencxBa, cm. xn.V, ra.5 n xoMMenx. 20. 

123. flaa onpeaeaenna xonex ropnaonxa, cBaaannbix 
c aaxMenncM, n^xoanMO Bbiancanxb a^a yraa: a) pac- 
cxoanne 7 Bocxoannten nan aaxoaameii xonex axannxnxn 
oxHOcnxeabHO annnn bocxok —aanaa, xax nasHBacMyio 
«BOCxoanyio aMnanxyay* (na pnc. 6-G, rae E — xoaxa Bocxoxa, 7 = EW; 6) yroa 
t7, oOpaaycMbiH axannxnKoft n ayroii Kpyra, npoxoanmero nepea uenxp Jlynbi n nenxp 
Coanua nan uenxp xenn; pnc. 6-G aanMCXBOBan na [HAMA, p.l244. Fig. 123]. 

124. HaSaioaenna xaxoro poaa nponanoanancb panee anayaabno, n aocxnraeMaa npn 
axoM xoHHOCxb yaoBaexBopaaa npeacxaaaxeaen. CxeMa HxoaeMea (jwpMaanayex axy 
npoueaypy, aeaaa nenyxnbiM naSaioaenne. 
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125. Opaaa «ecnM oho hc aBjiaerca no;aHUM», no mhchmio fljK.TyMcpa, aoaacna 
6biTb onymena KaK hc MMCromaa CMucna [PA, p.314, n.78]. 

126. Ha npoTaacCHMM .lyHHoro aaTMenna BbiaejiaioTca narb momchtob, HMCiomHX 
npcaaHaMeHOBaTcabHoe SHaMeHne: naiaao h OKOHiaHMC aacTHOM h noaHOii cjias h cepeanHa 
aaTMCHMa; yroa a m ayra PE BbmMcaaioTca aniub a.’i« 3 tmx naxM momchtob. 

127. BoccMb HanpaBacHHM na aHHHH ropHSOHTa (ccBcp—ror, boctok—S anaa, toh- 
KM Bocxoaa m saxoaa b aHM aCTHCro m aHMHcro coaHuecToaHMM) BbiaeaaaHCb b aHTHMHOii 
acTpoHOMMM yace bo BpcMCHa ApMCTOreaa [McTCop., II, 6]; o rpeaecKOM cmctcmc 
H aMMCHOBaHMa BCTpoB, CBasuBaCMbix c 3THMH HanpaBaCHHaMH, CM. [Rehm, 1916]. 

128. Kh. 1I, ra.2. 

129. PcMb, no-BHaMMOMy, MaCT o6 yraax, o6pa3yeMbix OKaMOTHKOM m xpyroM bwcotw, 
BbiMMcacHHbix c HHTcpBaaoM B oaMH 3HaK B Ta6aMu,e B KH.II, ra.l3, KOTopue, oanaKO, 
HC McnoabSyroTca b HacTOaiucii raaBC. 

130. T.c. BcaMMMHy yraa j/ (pHC. 6-G) aaa bocxo- 
aaiuHX M saxoaaiuMx tomck oicaHnTHKH c aoaroraMM, 
cooTBCTCTByiomHMM HaaaaaM anaxoB soanaxa, aaa xa*- 
aoro H3 ccMH KaHMaTOB; o cnoco6c onpcacaCHua othx 
yraOB cm. kh. 11, ra.2, c.35 m kommcht. 7, a Taxacc 
I HAMA, p.37-38, n.7; SA, p. 101-102]. 

131. KpoMc HaanHCCH, ncpcHHcacHHux FlTOacMCCM, 

Ha ayaax bo BHyrpcHHCM Kpyrc aHarpaMMbi npHBoaflTca 
TaKxce HaSBaHMa bctpob, hc noMCCTHBuiHCca na pHC. 6.7: 

Ha awHHH c HaanHCbK) «ior» — hot, «BoaoaeH—CTpc- 
ac4» — awOoHOT, «Pbi6a—CKOpnHOH» — anOHCu, «Becbi— 

Obch* — 3C(J)Hp, «flCBa—Tcaeu.» — annr, «JleB— 

BaH3Hei;bi» — (jjpacKHti, «cCBcp» — anapKTHH, «BaH3HC- 
4bi—JIcB» — 6opcii, «Tcacu—/ICBa» — KaiiKHil, «OBeH— 

Bccbi» — ancanOT, «CKopnMOH—Pbi6a» — aap, «CTpe- 
ac4—Boaoacii» — dbpohot. Kpyraaa anarpaMMa, xaK 
yTBep*aacT caM flTOacMCH, cctb BHaOHSMCHCHHC npaMO- 
yroabHoU Ta6aM4bi. 

132. OnpcacaacTca yroa a (pHC. 6-H) KaK (j)yHK4Ma 

BcaHMMHM ^asbi saTMCHHa m. B pacaerax riToacMCH 
npcHc6pcracT naxaonOM aynHoii opOnTbi, caHTaa uiHpory 
JlyHW nocTOaHHoU na npoTa*CHHH Bccro saTMCHHa. Hycrb ^ ^ 

Ha pwc. 6-H AB — oxaHOTHKa, FE — aynnaa opOuTa, 

A — 4CHTP TCHH, E, A — 4CHTpbi JlyHbi B HaaaabHbic momchtw aacTHOft h noanoii 




(})a3, Toraa hckommh yroa a = BAE = AEF Man (7 = BAA = AAF m : 


"ae 


npMMCM AE = 


f r^, AA = s — r^, AT = s -I- rac ^ — norpyaccHHC, 


onpeaeacHHOc b kommcht. 72. 

SnaacHMa a b Ta6aM4C onpcaeaaaMCb no npaaiiay, axBHBaaCHTHOMy othm (^pMyaaM 
IHAMA, p. 142-143, 244, Fig. 124], 

133. AE = Tq = 0; 15,40“ + 0; 16,40“ = 0;32,20“. 

134. AE = A = 0;43,20“ + 0; 16,40“ = 1“, AA = s-r = 0;43,20“-0;16,40“= 


135. Ho onpcacacHMK) (pHC. 6-1), AA = s - h ZY = 18", Han, aTO to acc, 

ZY = 3r^; orcioaa AT = s - 2r^, AA- AT = (s- r^) - (s - 2r^) = m AT = AA - 
- = 0;26,40“ - 0; 16,40“ = 0;l(f. 

136. CToa6c4 1 coacp*HT BcaHaHHu ^3 saxMCHHii; CToa6c4 2 — yroa Mcacay 
OKaMnTMKOH M ayroii, npoxoaamCM aepc3 ucHTpu JlyHbi h CoaH4a b momchtw naaaaa 
M OKOHaaHHa coancanoro saTMCHHa; CToa6c4 3 — BcaHaHHw TOro *c THna, a-ro b 
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CTOJiSue 2, HO ana ayHHoro aaTMCHHa; cT0Ji6eH 4 — yixwi a ana momchtob Haaana h 
oKOHaaHHa hojihoh (i>a3i>i ayHHoro aaTMOHna (pHC. 6-G). 

137. B xaSaHue yarcHH HcnpasaeKHa, caeaaHHiae fl*.TyMepoM [PA, p.318, n.86]. 

138. B HacToameii raaae aaiOTca npasHaa ana orcaera seanaHH yraa a Ha aHHHH 
ropHaoHxa oxHOCHxeabHo Bocxoflameii H h aaxoaameil A xoaex amiHnxHKH (cm. pnc. 6-K 
H 6-L cooxBexcxBCHHo flaa saxMCHHii Jlynia h CoJiHua). IlpeaBapHxeabHo neo^xoaHMo 
onpeneaHXb MOMCHXbi Haaaaa h oxoHwaHHa aacxHoii h hcwihoh (J)a3 h cepeaHHH aaxMCHHa 
(coraacHo MexoflHxe, HanoxcenHoil b kh.VI, ra.9-10) h cooxBCxcxByiomHe aoaroxH 
Bocxoaameii h saxonameii xoaex aiuiHnxHKH (kh.II, ra.9, c.56); oxcioaa yroa a 
onpeaeaaexca npn noMomH xpyraoH anarpaMMu (pnc. 6.7], HHxepnoaauHeft SHaacHHii 
ana aByx coceaHHx anaxoB aoaHaxa b cooxBexcxByromeM KJiHMaxe. 

139. 06o3HaaHM, caeaya O.Heftre6ay3py, (t>a3bi aynnoro saxMenna: I — nepBbift 
KOHxaxx, 2 — Haaaao noanoH (t>a3fai, 3 — cepeaHna aaxMenna, 4 — kohcu noaHoii 
(Jjasbi, 5 — nocaeaHHii xoHxaxx; ana coaneaHoro aaxMCHHa cJjaSH 2, i h 4 coBnaaawx. 
HoMcpa (Jjaa, o Koxopbix b aannoM cayaae Haex peab, bhccchm b xexcx b xBaapaxHbix 
CKo6Kax H oxMeaeHbi na pnc. 6-K h 6-L. 

rixoaeMCH paccMaxpHBaex cnaaaaa xpHBHaabHbiil cayaaii, xoraa niHpoxa Jlynia paana 
Hyaio H, caeaoBaxeabHo, yroa a = 0 h paccxoanHC PE = HE = tj (pnc. 6-G, 6-K h 
6-L). Oashi J m 4 aynnoro aaxMCHHa oxHCcenbi k BOCxoanoMy ropnaoHxy, nocxoabxy 



nepBHii xoHxaxx c xenbio, xax h Haaaao Buxoaa h3 xchh, Ha6aioaaioxca na BocxoaHoii 
cxopone aynnoro aHCxa; (})a3H 2 n 5 oxnecenbi k aanaanoMy ropnaonxy, xax xax 
nocaeannii oCBemennwH yaacxoK n nocaeannii aaneMnennhin BnaHbi na aanaanoM xpae 
ancxa; ana coaneanoro aaxMcnna cooxHomenne o6paxHoe; (Jjaaa 7 oxnecena k aanaay, 
nocKoabxy npn nepBOM Konxaxxe aaxcMnaexca aanaaHaa aacxb coaneanoro ancxa, (Jjaaa 
5 — K Bocxoxy, rae naSaioaaexca nocaeannii yaacxox anxeMnenna [HAMA, p.l43 — 
145]. yxaaaHHbie cooxHoiuenna nocax ne MaxeMaxnaecKnii, a xaaecxBeHHbiii xapaxxep, 
axo B o6meM He cbohcxbchho noaxoay HxoaeMea. 

140. TaxHM o6pa30M, coraacno IlxoaeMeio, PE = j/ + cr (pnc. 6-G), axo b npnHunne 
HeaepHo, xax xax ayra PH b o6meM cayaae ne pasna a. IlxoaeMeii aaecb coanaxeabHo 
ynpomaex Mexoa BHancaennii, axo6bi naOeamxb xpyanocxeii, CBaaaHHbix c Heo6xoaHMo- 
cxbKj pemaxb cejjepnaecxnii xpeyroabnnx P2H. 

141. IlpaBHaa onpeaeaenna noaea^ennii xoaex P na ropnaonre no BbiancaeHHbiM 
3HaaeHHaM ayr j? n cr noacnaioxca na pnc. 6-K (aaxMenne JlyHH) n pnc. 6-L (aaxMenne 
CoaHua), aanMCXBOBanHHx na [HAMA, p.1245-1246. Fig. 126, 127]. B hhx npeanoaa- 
raexca, axo aaxMenne HMeao Mecxo b aennxe n Jlyna naxoanaacb npn axoM x ceBepy 
ox axannxHXH. 
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KHHFA CE/lbMAH 

1. riTOJiCMeii npHcxynaer k paccMOTpcHHio xeopHM npeueccMM, noaBOJiaromeii 
onpe«e;iaxb aKjiMnxMwecKHe KOopaHnaxM aBeaa b npoM3Bo;ibHHH momchx bpcmchm. 3xa 
xcopna cnyjKMx ochoboh a;ia nocxpoCHMa xeopHH aBM*eHMa oianex, Koxopoii nocBamCHH 
KH.IX-XIII <i(AjibMarecxa». B nocnesHeii 6o;ibuioe SHaaenMe npHaaexca naSjiioaeHMaM 
no;io*eHMH oianex oxnocHxejibHO HenoaBH;KHbix SBcaa b cJjMKCMpoBaHHbie momchxh mx 
«BH* eHMa; KOopaMnaxu aBeag npn 3 xom cwHxaioxca HSBecxHHMM. rioaxOMy xcopna 
SBMjKeHMa njianex paccMaxpHBaexca noasnee xeopHH, onncbiBaiomeH MaMeneHMa ko- 
opflMHax aaeafl. 

2. Pewb Hflex o aBjienHH oyHHO-CQiHewHoii npeueccHH, h;ih o xbk naabiBaeMOH 
«npeu.eccMH xowck paBHOaencxBHH h coiHoecxoaHHii^. KHncMaxHaecKM nxojieMeii 
oSbacnaex ee BpamenneM c^Jepw nenoaBHxcHbix aBeaa BOKpyr no;iiocoB amiMnxMKM b 
H anpaBjiCHHH nocieaOBaxejibHOcxH anaKOB aoaHaKa, x.e. c aanaaa na bocxok. Cor;iacHO 
rixojieMeio, npeoeccHOHHHM aanxceHneM o6oaflaex cama ccjjepa aacaa, a ne xowkm 
paBHOfleHCXBHH H cojiHoecxoaHHH oxHOCHxeobHO aaeaa, Kax nepBOHaaa;ibHO npeano;iara;i 
rnnnapx. 06 axoM CBHflexeobcxayex HaaaaHHe ero xpaxxaxa «0 CMemenMM co;iHoeBO- 
poxHux H paBHoaeHcxBCHHbix xo>ieK)> H psw apyxHx BHCKaawBaHMH B «A;ibMarecxe» 
[Dreyer, 1906, p.205-206; Kurlik, 1984, S.75-76; PA, p.321, n.2]. B MOaaiM nxo;ieMea, 
nanpoxHB, xowkh paBHoaeHcxBHii h coiHoecxoaHHii cawxaioxca a6co;iioxHO HenoaBM*HbiMM 
B npocxpancxBe, nocKo;ibKy HenoaBHxcHbi paBHOflCHCXBeHHbiH h 30aMaKa;ibHbiM xpyrH. 
Toaxa BeceHnero paBHOaencxBHa MO*ex 6HXb noaxoMy HcnoabaoBana b xawecxBe naaaaa 
oxcwexa aoaroxbi na amiHnxHxe. Sseaabi *e b paMxax axofl MOa&iH, cxporo roBopa, ne 
a&naioxca nenoaBHacHbiMH, nocxoibxy o6aaaaiox, noao6HO naanexaM, codcxBCHHbiM 
aBHacenHCM b HanpaRiCHHH nocaeaOBaxeabHOCxH anaxoB aoaMaxa. 

3. rixoaeMeii b aannOM ciywae HMeex b BHay ocoObiil Bna naOaioaeHMH aBcaa, npn 
xoxopoM noaoJKCHHe aBeaabi na He6e onpeaeaaexca ne oxHOCMxeabHo apyrax aaeaa hoh 
xaxHX-aH6o apyrnx HenocpeacxBCHHO Ha6aioaaeMbix o6bexxoB, a oxcwHxuBaexca 
MaxcMaxHwecxH oxnocHxeabHO xpyroB h xowex He6ecHojl cijjepbi, ne cymecxByiomHx b 
peaabHocxH, Toabxo xaxne naOaioaeHHa noaBOaaiox o6Hapy*HXb h MaxCMaxHwecxH 
onucaxb npeoeccHOHHoe asHaccHHe. 

4. Pannaa ninoxeaa rnnnapxa o xom, wxo b npeoeccHOHHOM aBHxcHHH npHHHMaxsx 
yaacxHC oaHH xoabxo aoawaxaabHbie coaBcaana, cBaaana, no-BHaHMOMy, c xcm cJjaxxoM, 
axo eaMHCxBeHHo MaBecxHwe aHXHWHHM acxponoMaM aBM^ymneca aaeaaH, x.e. naanexu, 
nepcMemaioxca b npeaeaax aoaHaxajibHoro noaca. KpoMC xoro, b pacnopa*eHMM pMnnapxa 
nepBOHaaaabHO, no-BHanMOMy, ne Obiao naOaioaeHHH, noaBoaaiomHx npoBepnxb 6oaee 
oOiayio ninoxeay o6 yaacxHH b npeoeccHonnoM aBHa^CHHH h aPyrnx aBcaa. BbiBOabi 
rnnnapxa b aannoM cayaae aaexBaxHbi HMCBoiHMca b ero pacnopaxennH ({jaxxaM. 

5. He Bnoane acHO, xaxne HMenno coaHHeHna rnnnapxa HMeioxca b Bnay. Bo3mo;kho, 
aaecb peab Maex o aBeaanoM xaxaaore rHiraapxa, ho cxopee Bcero — o cneonaabHOM 
xpaxxaxe «0 HenoaBHacHbix 3Be3aax» oih, coraacno apyroii Bepcnn, «06 ycxpoenHM 
aBeaa m xaxacxepnaMax*, oxxyaa rixoaeMeii aanMcxByex npHBoaMMue nnace naOaioaeHMa 
[HAMA, p.277, n.4, p.287I. 

6 . B xexcxe b xBaapaxHbix cxoOxax npuBeaenu coBpeMeHHue oOoaHaaeHHa aBeaa, 
ynoMHHaeMHX HxoaeMeeM; ccbiaxH na cooxBexcxByiomMe onncaHna aaeaa b xaxaaore 
rixoaCMea yxaaaHw b xoMMeaxapnax; paa aaeaa, ynOMKHaeMux rnnnapxOM, ne BxaxjweH 
B xaxaaor HxoaeMea. CoBpeMeHHoe HCcaeaoBanHe aBeaaHux ypaBHHBaHHii rnnnapxa h 
rixoaeMea cm. b [Manitius, 1904; PA]. 

pMnnapx ne nepBHii nponaBOaHa noaoOnbie naOaioaeHHa. HaBecxen no xpaftHeli Mepe 
oaMH KaMHonMCHHii acxpoHOMHaecxMH xexcx, aaxHpyeMuii npM6aH3MxeabHO Vll b. ao 
H.3., B xoxopoM coaepjKHxca paa aBeaaHwx ypaBHHBaHHii [Pingree, Walker, 1988]. HpH 
Ha6aioaeHHH Pnnnapx, no-BHanMOMy, HcnoabaoBaa acxpoaaOHXJ, rpaaywpoBaHHyKJ, 
oanaxo. He b rpaaycax, a b «aoxxax» {2V2°, nan 2®) h «naaboax» (5') — yraoBux 
eaHHHoax, HMexJmnx BaBnaoHCxoe npoHCxoaEaenne. 

7. y Fnnnapxa, xax BHaHM, chhcox aoanaxaabHbix coaBeaaHii nawHHaexca c coaBcaana 
Paxa; xa *e oco6eHHOCxb aacBHaexeabcxBOBaHa b «KoMMeHxapHax x Apaxy» [Manitius, 
1894, S.244 H ca.]; ona HMeex, no-BHaHMOMy, BaBHaoncxoe npoHCxoacaenne. MaaecxHO, 
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>iTO noflpa3fle;ieHHe roaa na acxpoHOMHwecKHe ceaoHbi b HeKOToptJx BaBHjioncKHx xcKcrax 
nawHHaexca c jiexHero co;iHuecxo«HHa [HAMA, p.286]. 

8. nxojieMCH (JjMKCHpyex BaaHMHue no;io*eHMa SBesa b cosBeasHH, Hcno;ib3ya 
cyxowHOe Bpamenne xax axanon, onpe^ejiaioiaHH HanpaB;ieHHe aBHjKCHHa; oh pa3;iHaaex 
npH 3X0M «npeflmecxByiomMe» h «noc;ieAyioiiuie» 3Be3abi; 3Be3aa canxaexca «npeamecx- 
ByiomeH» («noc;ieayiomeii»), ecOT npH cyxoanoM BpamcHHH ona nepBoii (noaieaHeii) 
noaBjiaexca M3-3a ropnaoHxa. flpyniMH oioBaMH, 6o;iee aana^Hne aBcaatj — npeamecx- 
ByiomHe, 6o;iee BocxowHue — nocneffyiomHe. H.H.BecejioBCKHii ynoxpe6;iaex xaxxce b 
aHajiorHWHOM cmhcjic cjiOBa «Beflymaa)!> — «cneflyKJmaa», «nepeaHaa» — «3aaHaa» h 

X.fl. 

9. SBeaflH Ne6, 9 b co3Be3flHH Paxa h No2 b npoi^Hone (MajioM lice). 

10. 3aecb, BepoaxHO, oiuHOxa npH onHcaHHH; cpe;]Haa 3Be3aa h 3 xpex yxaaaHHbix 
(fi Cnc) Ha caMOM gejie CMemena oxHOCHxe.abHO npaMoii, coeaHHaiomeH aae xpannHe 
3Be3flhi, He K ceBepo-Bocxoxy, xax yxBepxflaexca b xexcxe, a x ceBepo-aana^y. Bo 
Bpeinena PHnnapxa oxxjiOHCHMe cocxaB;ia;io oxo.xo 5' [PA, p.322, n.4]. 

11. Saeasbi No3, 4 b coaBeasHH JIbBa h No6 b co3Be3AHH PHApia. 

12. SBeaflH Nq27 b coaBeagHH JIbBa h No27, 28 b coaBcasHH Bo.ibmoH MeaBeaH^bI. 

Ho oacHxe Jlxc.TyMepa, npainaa, o xoxopoH H^ex pewb, npoxo^MX na cainoM ae.xe 6o.iee 
weM Ha no.xrpaflyca x Bocxoxy ox a CVn [PA, p.322, n.8 ]. 

13. flBe nocjieflHHe aBeagw, bo3moxcho, cooxBexcxByxjx Ne33, 34 b coaBeasHH JIbBa 
H oxoacflecxB.xaK)xca xax 15 h 7 Com [PA, p.322, n.9]. 

14. SBeaflH N926 b co3Be3flHH fleBu h N9l9 b coaBeaaHH Bo.xonaca. 

15. flBe yxaaaHHwe 3Be3flhi hc boumh b xaxajior nxo.xeMea. 

16. K.MaHHuHyc oxoxflecxB.xaex J^Bt nocjieflHHC 3Be3flbi xax 43 h 46 Boo no xaxanory 
Heis, OflHaxo oxoxmecxB.xeHHe axo oweHb HeHase^XHoe [Manitius, 1904, S.14]. 

17. 3Be3flfai N923 b cxiasesaHH Bononaca h No25 b coBBeagHM Aesfai. 

18. 3Be3nfai No 14 B co3Be3AHH JleBfai h No24 b co3Be3flHH Phspu. 

19. Tpn yxaaaHHhie aBeaflw hc BxnmweHbi b xaxa.iior IlxoneMea; K.MaHHiyiyc 
oxoxmecxBnaex hx xax 61, 63 h 69 Vir [Manitius, 1904, S.15]; mn npHBOjiHM 
oxoxmecxBncHHe flxc.TyMepa. 

20. Tpn nepBbie 3Be3flhi — axo Nel, 3 b cosBeasHH BecoB h Nell b coaBeasHM 
Smch; B;Be nocnewHe aBeagu (36, 30 Ser) He bodibh b xaxaiior IIxoneMea. 

21. SBeaflhi No20 b coaBeaflHH CxopnHona h No12, 14-15 b coaBea^HH 3MeeHocna. 

22. 3Be3Abi N9l7, 19 b coaBea^HH CxopnHOHa h N93 b coaBea^HM XepxBeHHHxa. 

23. 3Be3Abi N9l, 2 b coaBeasHH ^epxBeHHHxa. 

24. 3Be3flhi a, P, x, a, Sgr — N924, 23, 22, 21, 6, 7 cooxBexcxBeHHO b 

coaBeaflHH Cxpenbua; a, y CrA — N97, 6, 8 b coaBeaaHH KDacHoii KopoHu. 

25. 3Be3flhi 6, V, e Peg — N9l5, 16 h 17 b coaBeaaHH Ileraca, xoxopoe IlxoneMeii 
HaatJBaex KoneM; a, p Aqr — N92, 4 b coaBeaflHH Boaonea. 

26. 3Be3ahi I Peg h a And — Noll, 12 h 1 b coaBeaaHH Ileraca. 

27. 3Be3ahi 7/, 71, yAqr — N9l2, 11, 10, 9 b coaBeaaHH Boaoaea. 

28. 3Be3abi: pVsc — N9l b coaBeaaHH Pi>i6; a, /8 Peg, — N94, 3 b coaBeaaHH 
Ileraca. 

29. SBesaw N92 b coaBeaaHH TpeyroabHHxa, N9l4 b coaBeaaHH Oana, N9l5 b 
coaBeaaHH AHapoMean. CoraacHO fljx.TyMepy, /8 Tri oxxaonaaacb b anoxy Fnnnapxa x 
BOCxoxy ox npsMOH, npoxoa«meH wepea a Ari h y And, 6oaee weM na oann rpaayc [PA, 
p.324, n.27]. 

30. Saesabi N92, 1 b coaBeaaHH Obkh, N92, 4 b coaBeaaHH Tpeyroabnnxa [Manitius, 

1904, S.17]; fljK.TyMep noaaraex, wxo aaecb MO*ex HMexb Mecxo h apyroe 

oxoamecxBaeHHe, a HMenno «cepeaHHa ocHOBaHHs xpeyroabHHxa» — 6 Tri (N93 b 
coaBeaaHH Tpeyroabnnxa) [PA, p.324, n.27]. 

31. 3Be3abi N9l4, 15 b coaBeaaHH Teabna, N920 b coaBeaaHH Opnona. IlxoaeMeii 
oxcwHXHBaex aBesaw na mxype b o6paxHOM HanpaBaeHH — c ceBepa na lor. 

32. 3Be3abi e, a Tau — N9l5, 14 b coaBeaaHH Teabu,a, Ori — N9l9 b cosBesaHH 
Opnona. 

33. 3Be3abi a, ^Gtm, ^ Cnc — Nol, 2, 25 b coaBeaaHH BananenOB, d, 6, y, 
Tj Cnc — N95, 3, 4, 2 b coaBeaaHH Paxa. 
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34. SBesflbi Nq 14, 2, 1 B coaBesflHH OBHa, N923 b cosBesflHH Hepcea, Nq3 b cosBeasHH 
BosHHaero. 

35. SBesflbi Nq3, 10 b coaBesflHH BosHHiero h Nq14 b cosBesflHH Tejibua. 

36. SBesflH Nq3 b cosBeaaHH Bo3HH<iero, Noll b cosBesaHH BosHHaero (No21 b 
co3Be3flHH Tejibu,a), Nq3 b coaBea^HH OpHOHa. 

37. SBcaabi NqI, 2, b co3Be3«HH BjiH3HeuoB h Nq7 b coaBcaaHH Fuapbi. 

38. 3Be3«bi Nq12, 13 b coaBcaaHH BojibinoH MeaBeaH^bI, Nq7, 4 b co3Be3«HH PaKa. 
fljK.TyMcp OTMeaaeT, mto jiHHHa, npoBeaeHHaa aepea i, k UMa, npoxo«HT aancKO k 
BOCTOKy OT y, i Cnc b Hacroamee BpeMa, h to *e caMoe 6iajio b anoxy IlTOJieMea [PA, 
p.325, n.36]. 

39. SBeaflbi Nq5, 9 b coaBcasHH Paxa, No2 b coaBcaaHH ripouHOHa. 

40. 3Be3«bi y, rj, a Leo — No 5, 6, 7, 8 b coaBcaaHH JIbBa; a Hya — Nol2 b 
co3Be3«HH Fhaph. 

41. 3Be3abi Nq20 b coaBcaaHH JIbBa, Nq19, 23, 24 b coaBcaaHH Bojibniofl MeaBcaHuBi. 

42. 3Be3abi Nq15, 14 b coascaanH Acbbi, No24 b coaBcaaHH FnapM. 

43. 3Be3abi NqI4 b coaBcaann flCBbi, Nq6, 23 b coaBcaann Bojionaca. 

44. 3Be3abi NqI4 b coaBcaann Acbbi, Nq5, 4 b coaBcaann Bopona. 

45. 3Be3abi NqI4, 15 b coaBcaann Acbbi, Nq20, 21, 22 b coaBcaann Boaonaca. 

46. 3Be3abi a, /5 lib — Nq 1, 3 b coaBcaann Bccob, Hya — Nq25 b coaBcaann 
FHapH, ApKxyp — Nq23 b coaBcaann Boaonaca, y UMa — Nq26, 19 b coaBcaann 
Boabmon McaBCanubi. 

47. 3Be3abi Nq13 b coaBcaann 3MeeHocua, Nq17, 20, 21 b coaBcaann CKopnnoHa. 

48. 3Be3ai>i Nq7, 8, 9 b coascaann CKopnnona, Nq12, 19 b coaBcaann 3MeeHocua. 

49. 3Be3abi Nq23, 1 b coaBcaann Cxpeabua, Nq12 b coaBcaann 3MeeHOC^a. 

50. 3Be3aH Nq24, 1 b coaBcaann Cxpeabua, Nq19 b coaBcaann SMcenocua. 

51. 3Be3abi NqI b coaBcaann Jlnpu, NqI, 2, 3, 4 b coaBcaann Koaepora, Nq3 b 
coaBcaann Opaa. 

52. SBcaaN Nq3 b coaBcaann Opaa, NqI b coaBcaann lO^noA Pbi6bi. 

53. 3Be3au NqI b coaBcaann IOjkhoh Pbi6bi, NqI7 b coaBcaann Heraca, Nq2 b 
coaBcaann Boaoacfl. 

54. 3Be3aH NqI b coaBcaann lOacnon Pbi6u, NqI b coaBcaann Phi6, Nq4, 3 b 
coaBcaann Heraca. 

55. He BuojiHC ncno, o xaxnx aanncnx nabaioaennii BpcMcn Fnnnapxa b annnoM 
caynae naex penb. flx.TyMcp noaaraex, nxo Fnnnapx (noMHMO aacaanoro Kaxaaora) 
6bui aBxopoM KpaxKoro onncanns coaBcaanii ana nx naoOpaxcHnfl na hc6cchom rao6ycc 
[PA, p.327, n.48]. He ncmnoMCHO xaxxe, nxo nxoaCMen HMca BoaMOacnocxb 
HcnocpcacTBCHHO conocxaBHXb pcayjibxaxbi cbohx nabaioaennH c naoOpaxcHHflMn 
coaBcaann na mnnapxOBOM hc6cchom rjio6yce nan, nxo 6oacc BcponxHO, na cro Konnn. 

56. B nacxoflmCH raasc naaaraexca uxoacMCCBa xcopna npcucccnn. 3a(i)nKCHpoBaHHbic 
nabaioaenncM naMCHCHna Koopannax aBcaa OxoaeMcn oObacnacx KHHCMaxHMCCKH 
BpamCHHCM ccbepH aneaa Boxpyr noaK)COB aKannxHKn b nanpaBacHnn npoxHBonoaojKHOM 
cyxonnoMy Bpamcnnio, x.e. c aanaaa na boctok. 

57. BeananHa 6“ aaa aoaroxH Cuhkh, npnnaxaa FnnnapxOM, ecxb, no Bceii 
BnanMOCXH, peayabxax ocpeancHna anyx anaMCHnn: 61/2® n 51 / 4 “, noayncHHHx na ochobc 
H abaioaenna anyx aynniax aaxMCHHH cootbctctbchho b -145, anpeab 21 n -134, Mapx 
24; CM. KH.III, ra.l, c.78 n kommchx. 19 k kh. 111. HexaabHbin anaana BbinncanxeabHon 
npoueaypbi Fnnnapxa cm. b [Rome, 1938]. 

58. HenaBccxHO, Kaxoe KoannccTBO n KaxHC hmchho aBcaabi npn aroM ncnoabao- 
Baancb, no mojkho noaaraxb, nxo axo Obian aBcaaia na aoanaxaabHoro noaca; nx aoaroxbi 
naMcpaancb oxHOCHxeabHO noana^CHnii Jlynbi b momchxh, cooTBCxcTByiomHe cepeannaM 
ayHHbix aaxMCHHH. 

59. HncTpyMCHx, o KoxopoM b aannoM caynae naex peub, naBecxcH noa naaBanneM 
«apMHaaapHaa a})epa»; onncanne HHCxpyMCHxa n MexoanKH Ha6aioaeHHH na hcm cm. b 
KH.V, ra.l H KOMMCHX. 3-5 K xoii *e Knnre. 

3aecb H aaaee (kh.VI 1, ra.4, c.223) npn onncannH oOmen MCxoanKn naMcpcHnn 
KoopaHHax BBcaa nxoaCMen yxBcpamaex, nxo noaoaccnna onopHbix aBcaa oxcnnxbiBaancb 
OTHOCHxeabHO BnanMux noaoacCHHH Jlynii. Oanaxo na npnBCaeHHOro hhjkc npnMcpa 
caeaycT, nxo Jlyna nrpaaa npn axOM annib BcnoMoraxeabnyio poab. .jfloaroxbi aaeaa 
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OTCWHTHBajiHCb Ha caMOM flcjie OTHOCHTCJibHO ConHua, aojirora Koxoporo 6bijia BnwHCJieHa 
xeoperHHecKH. Cm. no aaHHOMy Bonpocy [IIIeeHeHKo, 1988, c. 173-174], 

IlpH noc;ieaoBaTe.abHOM npHMeneHHH aroft MerosHKH CHcreMaxHHecKHe norpeniHocxH 
xeopHH CojiHua nxo.jieMea bohxh uejiHKOM b cocxaB norpeniHOCxeii onpeae.xeHHa 

KoopflHHax sBcaa. Ha axoM aaMewaHHH ocHOBUBaexca oana h3 gayx KOHKypnpyioiqHX 
ninoxea, o6i>acHaioiimx npoHCXoamcHHC CHCxeMaxHaecKoii norpeniHOCXH b ao.jiroxax SBcaa 
B xaxajiore nxo.fieMea okojio 1°, xoxopaa paBHaexca cpeaHCii norpeniHocxH ero cojihchhoh 
xeopHH, Bocxoaameii k omH6owHOMy onpefl&aeHHto MOMCHxa occHHcro paBHoaencxBHa 
132, ccHx. 25 (kommchx. 63 k kh.III). BH^Horpa(|)Hio Bonpoca cm. b kommchx. 61. 

60. 139, (JjcBpajib 23. 

61. nxo.aeMeH npHBOflHx oaHH-eflHHCxBeHHbiii npHMcp HSMepcHHa aiuiHnxHwecKHx 
KoopflHHax 3Be3flbi npH noMomn apMHjuiapnoH c(t)epbi — yKa3aHHoe Ha6.nioaeHHe Pery.aa. 
Ero onHcaHHC He npoacnaex Bce flexajiH, ho xcm hc Mcnee oho no3Bcuiaex BOCCxanOBHXb 
ocHOBHyio nocneflOBaxe.abHOcxb onepaunii. MexoflHxa H3MepeHHa ajyiHnxHwecKHX ko- 
opAHHax 3Be3s BicniOHaTia Bcero niecxb axanOB: 

1. OpHeHxau.Ha HHCxpyMCHxa no Co.nHu,y. BHanpHuii xpyr 5 
(pHC. 5-A) ycxaHaB.nHBajica na oxcaex xpyra 7 HHCxpyMeHxajibHOii ajyiHnxHXH, cooxBex- 
cxByiomHH 3HaHeHHio HCXHHHoii flonroxbi CojiHua Aq(;j) b momchx Ha6.nioaeHHa. SaxeM 
CHCxeMa xpyroB 7 h 5 cobmccxhhm Bpan^eHMCM ycxaHaB.aHBajiacb b xaxoe no.no*eHHe, 
npH KOxopoM xcHb OX oOpaiqeHHOH k Comnuy ncuioBHHbi xaxmoro h3 xpyroB naaajia 6h 
Ha npoxHBononoxtHyio eii no/iOBHHy. (Kax noxaaajiH coBpeMeHHiae HCCJieaoBaHHa, 
npoH3BecxH xaxyio ycxanoBKy c aOconioxHOH xowHOCXbio HeB03M0*H0 npn HaaHHHH 
onni6KH B BbiwHCJieHHOH Ao;iroxe Co/iHua h BcneACXBHe aeHcxBHa pe^^paxuHH, cm. no 
axoMy noBOfly [Wlodarczyk, 1987, p.l88, n.l7, 33].) npeanQaara.iiocb, wxo nocjie 
ycxaHOBKH CHCxeMbi KpyroB 7 h 5 oaocKOCXH HHCxpyMeHxa.abHoii h HeOecHoU aiuiHnxHK 
coBnaayx, a aacjjHKCHpoBaHHbiii na xpyre 7 nyjib oxcwexa aoaroxN 6yaex cooxBexcxBOBaxb 
HanpaBJiCHHio na xoaxy BeccHHcro pasHOfleHcxBHa. Bepxnee nepecewcHHe xpyra 7 c 
anocKOCXbio MepHAHana, onpeACAaeMoii xpyraMH 4 yi 3 HHcxpyMCHxa, npn axoM Aacx 
anawCHHe AOAroxbi xyAbMHHHpyiomeH xowkh aicranxmcH Aj(iW). 

Bunie MH yxe oxMewanH (cm. kommchx. 5, 11 k kh.V), mxo opneHxaiyia 
HHcxpyMCHxajibHOH aKAHHXHKH 6biAa B npHHOHne B03M0*Ha H 6e3 npeABapHxejibHoro 
onpeACACHHa AOAroxhi CoAHua, oflnaKO IlxOAeMeii npn onHcaHHH MexoamcH onpeACACHHa 
KoopAHHax 3Be3A He ynoMHHaex o6 axoii bo3moa^hocxh. 

2. npHBaaxa k Jlyne. Kpyr ninpoxia 6 c nOMon^bio CHCxeMM bh3hpob 
b - b Kpyra 7 naBOAHxca Ha jlyny; npn axoM yrAOBoe paccxoaHHe na xpyre 7 Mexay 
xoHKaMH nepeceacHHa c xpyraMH 5 yi 6 flacx paanocxb bhahmhx aoarox Jlynbi h Cojihiw 
AAj_q(7j) b yKaaaHHHH momchx. 

3. IlepepHB B HaSAiOfleHHax so MOMenxa noaBAeHHa na neOe apxHX 
3Be3A. 

4. noBxopnaa opHCHxauHa HHCxpyMeHxaAbHoii axAHnxHKH no Jlyne. 

npoH3BOAHjiacb corAacHo xoii *e Mexo«HKe, hxo h opHeHxauHa no CoAHuy; npn axoM 
xpyr 5 ycxanaBAKBaAca na ACACHne HHcxpyMenxaAbHoii axAHnxHXH, cooxBexcxByromee 
aHawcHHio BHAHMoii AOAroxbi Jlynti b momchx Bxoporo HaOAiOAeHHa; nocAe 

ycxaHOBKH HHCxpyMCHxaAbHOH axAHnxHXH onpeACABAocb xaxAce aHawcHHC AOAroxn ee 
xyAbMHHHpyioiAeH xohxh 

5. HaMepcHHC xoopAHHax 3Be3Ai>i. Kpyr 6 c noMoipbio CHCxcMbi 
BH3HPOB b - b xpyra 7 naBOAHAca na 3Be3Ay; npn axoM paccxoaHne na xpyre 7 Mexay 
xOHxaMH ero nepecewcHHa c xpyraMH 5 h 6 Aacx paanocxb aoaxox aaeaffbi h Jlynhi 

® momchx Bxoporo Ha6AiOAeHHa; ninpoxa 3Be3Abi onpeACAHxca HenocpeACTBenno 
no mxaAe xpyra 6. 

6. BhIHHCAeHHe AOAFOXH 3Be3AI>I na OCHOBC H3MepeHHbIX BeAHHHH. 

MexoAHxa onpeACACHHa xoopAHHax 3Be3A npn noMomn apMHAAapnoii c^Jephi, 

npcAnoAaraex npoBeAenne AByx H3MepeHHft: a) aAonrauHH Jlynbi b momchx neaaAOAro 
nepcA aaxoAOM CoAHu.a; 6) OAonraitHH aBCBAbi ox Jlynbi b momchx Bcxope nocAC ero 
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3axo;ia. Bee ocravibHue BejiMMMHH, Heo6xoaHMbie naxo^CHMa aoaroTH SBesatj, 
onpeaeaaioTca BUMMcacHMeM. PeayKuna aannux Ha6aiofleHHH npoMSBoaiuiacb coraacno 
caeayromeM MeroaMKC. 

1) flqAzoma Coahi^o. Bpeiaa HaSaioaenHa IlTaieMeH cjjMKCMpyeT Kax 51/2** nocae 

noayana b AaeKcanapMM. IlToaeMeH ne oSbaCHaer, KaxHM o6pa30M 6biaa noayaeHa ara 
BeaMMMHa, ho, aepoaTHO, aaa aroro Hcnoab30BaaHCb BOaaHbie wacH. yxaaaHHOMy MOMenry 
cooTBCTCTByer MHrepBaa or HaaaabHoii anoxH ero radaMU, At = 885'’218‘*5i/2‘’ m aHaacHMe 
MCTMHHOii aoaroTH CoaH^a = 333:3“, ecan npoM3BoaMTb BbiMMCacHMa no Ta6aMue 

KH.III, ra.2, 6. Tpn BeaHMHHbi: apeiaa t or noayana ao MOMenra Ha6aioaeHMa b 
paBHoaCHCTBCHHux qaeax, acwiroTa Coanua h aoarora xyabMHHMpyiomeH tomkm 
aicaMnTMKH A(Af) CBaaaHn cooTHomeHHeM 

a[k{M)] = a(X^)+ 15“<, 

rae a — npaiaoe BOcxoacacHHe, onpeaeaaeMoe no Ta6aMn,e kh.II, ra.8, Koaonxa «npaMaa 
C(j3epas> (KH.II, ra.9 h kommcht. 64 toh ace kh.). SHawenMe A(Af), Heo6xoaMMoe pAH 
paeqera aynnoro napaaaaxca, MOacer 6hiTb BbiqHCaeno, ecan M3BecTHO t m Aq. Oanaxo 
nToaeMeii onpeaeaaer ero Ha6aioaeHHeM, Bepoarno, aaa xoro, qTo6bi coKparnTb 
Tpe6yeMbiH o6beM BUHHCaeHHH. 

liaa yKaaaHHoro MOMCHra apeMenH coapeMennue paeqerH aaior: A^ = 
= 333;44“, Bucora Coanua = 1;10“ [Britton, 1967]. 

2) BuduMon doAzoma Jlynu 3 MOMenm t^ Onpeaeaaerca Ha (khobo cooTHonieHHa 

A^((,) = Aq((j) + AAj.oCr,) = 333;3“ + 92;7,30“ - 65; 10,30° » 51/6“ BanaHeuOB. 
nToaeMeii yraepamaer, q-ro noayqcHHoe hm SHaaenHe A^((|) coBnaaaer c BnqMCaeHHhiM 
TeopeTHqecKH, Oanaxo aro He cOBceia tbk. Pacwerhi no ero TaOaHiraM aaa yKaaaHHOro 
MOMenra aaior A^(rj) = 65;2°, r.e. npuBaHSHTeabHO na 0;8“ Menbine BeaHqHHhi, 
noayqeHHOH hm na ocHoae Ha6aioaeHHH. 

CoraacHO coBpeMeHHWM BwqHcaeHHaM A^((j) = 66;11“ [Britton, 1967). 

3) BuduMun doAZoma Jlynu e MOMenm t^- Onpeaeaaerca nyreM BBeaenna nonpanoK 
K 3HaqeHHio A|j(tj), yqHrhiBaiomHx HaMenenHe aoarorhi Jlynu 3a BpeMa ^2 “ ^ ~ m 
M 3MeHeHMe napaaaaxca. BbiqHCaenHa npoH3BOaHTca no npaBHay, aKBMBaaenrHOMy 
(JjopMyae 

A^(y = A^(tj) + AX{t^ - (,) + Ap = 65;10“ + 0;15“ - 0;5“ = 65:20°. 

3aecb Ak{t^ - tj) = 0;15“ — MaMeneHMe aoarorhi Jlynbi 3a BpeMa Meacay aayMa 
Ha6aioaeHMaMM; nroaeMeii npMBOaHr oxpyraeHHoe anaaenHe; roqnaa BeanqHHa AA, 
BhiqMCaeHHaa no npaBHay aaa HaxoacaoHHa HcrHHHoii CKopoern aBHacenna Jlynu (kh.VI, 
ra.4 H KOMMeHT. 12 roii ace kh.), Oyaer neMHOniM Ooabnie 0;16“. nroaeMeii ne 
oSbacnaer, kbkhm nyreM noayqeno npHpamenne napaaaaxca Ap = P2 ~ “ 

= —0;5“ = —1/12°. Bepoarno, oh onpeaeaaa napaaaaxc pflu Kaacaoro h 3 pByx MOMenrOB 
paaaeabHO. Do on,eHKe Jlac.TyMepa, Koropbrik noniaraaca npoBepnrb pacqerhi Droae- 
Mea, Ap “ -0;10° [Toomer, 1977 (2), p.l43]. CoapeMennue paeqerbi aaior; 

Pi = +0;5°, P2 = -0;2“, Ap = p^ - p, = -0;7°, k^{t^ = 66;25° [Britton, 1967]. 

4) JJoAzoma PezyAO-. 

A^j = k^[t^) + AX^_^{t^) = 65:20° + 57:10“ = 122;30“ = 2;30“ JIbBa. 

CoBpeMenHhie paeqerH aaior A^j = 124;3“. 



570 


npujioxemui 


MeTOflHKa Ha6jiiOfleHMM nrojiCMca m peayjibTaTH, nojiywcHHue mm npn onpeflejiCHMM 
flOJiroTH PervJia, aHa;iM3MpyioTca bo mhohix HccnCflOBaHMax. Cm. b 3tom CBaan [SA, 
p.24(>-245; foomer, 1977(2), p.l43: HA II, 397-399; Britton, 1967; Newton, 1977; 
1979; HbiomoH, 1985; Evans, 1987; Wlodarczyk, 1987; lUeoHeuKo, 1988, c.172-173; 
Grasshoff, 1990, p.80-81]. 

B jiMTcparype BHCKaanBawTca Tpn towkh apenHa na npoHCxoamcHMe naOjiiOfleHMa 
Peryjia, xax ero npMBO«HT HTOJiCMeM: a) aro noflJiHHHoe Ha6jiK)aeHMe (cm., nanpMMep, 
[Wlodarczyk, 1987, p.l82]); 6) aro npHMep, HJiJirocTpMpyromMM o6myio MCToanKy 
Ha6jiioaeHMH, cneuHajibHo noaoOpaHHHH HTOJiCMecM m3 aMaaxTMiiecKMx coo6pa5KeHMM 
[Grasshoff, 1990, p.81]; b) aro noaaejibHoe HaOaioaeHHe [HbiomoH, 1985, c.217-218]. 
HaM6oaee o6ocHOBaHbi, c HamCM tomkm apenHa, rHnoTeshi a) m 6). 

62. -128/-127 roaH. 

63. Hawaao i;apcTBOBaHHa AnTOHMHa npHxoaHTca na 20 Mroaa 137 r. H.a.; ary aaTy 
npMHaTo CMHTaTb anoxoM Karajicra HTOJiCMea, T.e. a^TOM, k kotopom oTHocaTca 
3a4)HKCHpoBaHHbie B xaTaaore KoopaHnaTbi 3Be3a. 

64. T.e. -128 roa, a^Ta, k xoTopoii OTHOCHTca 3a(})HKCHpoBaHHoe rnnnapxoM SHawenMe 
aoaroTH Peryaa. HMOTKyaa, oanaKo, ne caeaycT, wto ary aary HeoOxoaMMo cwMTaxb 
anoxoM Kaxaaora PHnnapxa. 

65. Kax aaMCTHa flJK.TyMep [PA, p.328, n.53], 300-aeTHMM MHTepBaa aaecb, 
B03M05KH0, cBaaaH c MHTcpBaaoM Mcxcay HaOaioaeHHaMH MeroHa (-431) m caMoro 
THnnapxa. Bosmoxcho raxace, wto PHnnapx npHBoaMT aaecb KHrepBaa, coaepjxamHM 
MHHHMaabHoe MHcao xponHwecxHx aex, xoxopuM cooxaexcxByex ueaoe wMcao aHefi, 
coraacHo rnnnapxoBy onpeaeacHHio a-nnHu xponHwecxoro roaa. AnaaMS Bcex o6cxoa- 
xeabCXB, npHBeauiHx PHnnapxa x oxxpHXHio npeueccMM m onpeaeaeHMio BeaMMMHH 
cxopocxH npeueccHH, cm. b [Kurtik, 1984; Swerdlow, 1980; Toomer, 1978]. 

66. CoaaaHHC xaxaaora, xaxHM oOpaaoM, npoHCxoaHao b aaa axana: 

а) onpeaeaeHHC aOcoaroxHUM MCxoaoM xoopaHHax paaa onopHux aaesa; 

б) H3MepeHHe xoopaHHax ocHOBHoro MaccHBa SBesa no oxHoineHMio x onopHbiM aaea- 
aaM. rioapoOHee axa MCxoaHxa paccMOxpena b ra.4 nacx. xh., c.223. 

OnpeaeacHMC SBeaa, xoxopwe HcnoabsoBaaHCb b xanecxEe onopHux, — Baacnaa 
HCxopHxo-acxpoHOMHHCcxaa npo6aeMa. Cm. no aaHHOMy Bonpocy [Evans, 1987; 
lUesHeHKO, 1988; Wlodarczyk, 1990J. 

67. 3aecb MU MMecM, no-sHaHMOMy, npauoe yxasaHHe Ha npoMSBeacHHoe PHnnapxoM 
onpeaeaeHHC axaHnxHuecxHx xoopaHHax 6oabiuoro wHcaa SBcaa. flpynie BucxaauBanHa 
rixoacMca, oanaxo, npoxMBopewax xaxoMy npeanoaoxccHMio. Flo axoMy noBOay cm. xax5xe 
KOMMCHX. 69. 

68. AnaaMaMpya xMHCMaxHxy npeueccHOHHoro aBH*eHMa, PIxoaeMeii npeanoaaraex, 
BO-nepBux, Hxo BpamCHHC ccjiepu aaeaa paBHOMcpno, BO-Bxopux, wxo oho npoMCxoanx 
Boxpyr noaiocoB anOo neOecHoro axaaxopa, jih 6 o axaHnxMXM. Bu6op oanoM ninoxeau 
M3 asyx B03MoacHHx npoMSBoanxca Ha ochobc conocxaBaenna xoopaHHax aaesa 3a 
aocxaxoHHo 6oabuiOM npoMcacyxox bpcmchh. BpamCHMc c(J)epu aaesa npMBoanx x 
M3MeHeHMio axaMnxMHecxMx h axBaxopnaabHux xoopaHHax aaesa, npMHCM xapaxxep 
M3MeHeHMa xoopaHHax aaBHCHX ox xapaxxepa BpamCHHa. Ecan BpamCHHC ccjjepu SBcaa 
npoMcxoaMx Boxpyr noaiocoB axannxHXH, xo aoaroxu Bcex aaesa aoaacHU 
Boapacxaxb naoany h xy ace BeanwHHy aa oann m xox ace 
npoMcacyxox bpcmchh, a lunpoxu ocxasaxhca 6ea HaMCHCHHa. TepMHH «iuHpoxa» (nkaro(;, 
6yxB. •«iiiHpMHa<.) ynoxpeOaaexca PlToaeMeeM aaecb b aHaweHHM «ayra xpyra, nepnenanxy- 
aapHoro aannoMy 6oabmoMy xpyry hcOcchoh c4)epbi»; ecan pewb Maex o6 axannxMxe, 
xo 3X0 «mMpoxa» b cobpcmchhom noHHMaHHH caoBa, ecan ace MMcexca b BMay He6ecHUM 
axBaxop, xo xaxaa ayra 6yaex onpeaeaaxb «cxaoHeHMe». 

69. 3x0 Mccxo MoacHo 6uao 6 h paccMaxpHBaxb xax cBMaexeabcxBo o rnnnapxoBux 
M3MepeHMax axaMnxMMecxMx xcxspaHHax aBcaa. Oanaxo flac.TyMcp nepeaoaMx ero MHaqe: 
«xaxMMM ace xax ohm BuwMcaaioxcH na ochobc aanHceii PHnnapxa*. (<(the same as that 
computed from the records of Hipparchus») [PA, p.329-330, n.56]. OxanoxHuecxMe 
xoopaMHaxu aaeaa aaa anoxM Pnnnapxa Moran 6brrb noayuenu noaanee BuwMcaeHMeM 
Ha cx:HOBe nadaioaeHHUx mm axBaxopnaabHux xoopaHHax aBCaa noaodnux xcm, hxo 
coaepacaxca b «KoMMeHxapMax x Apaxy» Pnnnapxa. 
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70. OTO*mecTB.n[eHHe npHHflTO OojibinHHCTBOM HCCJieaoBaTCJieii; cymecTsyioT, OAHaKO, 
coMHCHHa B ero npaBHjibHOCTH [HtiomoH, 1985, c.226-227]; S.MaaaMa OTOxaecTBjiser 
3Ty SBeaay ksk rj mia 27 Tau [Maeyama, 1984, p.306-307]. 

71 . B KaraAore 3th aBcaabi 3 a({>HKCHpoBaHbi noa c/ieAyioiHHMH HOMcpaMH: a Aql (No 3 
B co 3 Be 3 flHH OpAa); «cpeflHaa aaeafla nAeafl» (tj Tau?) He SHauHTca b KaraAore (onncaHHe 
riACHA CM. No 30-33 B co 3 Be 3 AHH TeAbua); a Tau (N?14 b coaBeauHH TeAbua); a Aur 
(No 3 B co 3 Be 3 flHH BosHHuero); y, a Ori (Nq 3 , 2 b co 3 Be 3 AHH OpnoHa); a CMa (NqI b 
co 3 Be 3 flHH BoAbuioro rica); a, ^ Gem (NqI, 2 b co 3 Be 3 AHH BAH 3 HeuoB). 

72 . B HCKOTophix pyKOUHcax npHBOUHTca anaucHHe 67 %°, bobmoxcho, 6 oAee 
npaBHAbHoe [PA, p. 332 , n. 60 ]. 

73 . 3 th 3 Be 3 Ahi HMeiOT b KaraAore CACuyiomHe noAoxccHHa: a Leo (Nq 8 b cosbcsahh 
JI bBa); a Vir (Nq 14 b C 03 Be 3 AHH .Zlesbi); ij, eUMa (Nq 27 , 26 , 25 b co 3 Be 3 AHH 
BoAbuiOH MeflBeAHUhi); a Boo (Nq 23 b coaBeauHH BoAonaca); a, p Lib (NqI, 3 b cobbcsahh 
B ecoB); a Sco (Nq 8 b cosBeasHH CKopmoHa). 

JlaHHhie riTOAeMea o ckaohchhux 18 aBeau mm npHBOuHM b rabAHUHOM bhac, rue 
nepBaa KOAOHxa coaepxcHT HOMcp aaeauH, corAacHO nepeuncACHHio IlTOAeMea, h ee 
coapeMCHHoe oOoaHaueHHC, a CACuyiomHe — cKAOHCHHa, HabAioAeHHhie cootbctctbchho 
THMOxapHCOM (hah Aphcthaaom), FHunapxoM h chmhm IlTOAeMeeM. 


3Be3Aa 

THMOXapHC 
HAH AoHCTHAA 

Pnnnapx 

riTOAeMeft 

1. 

a Aql 

54y 

5V3“ 

5V6' 

2. 

I? Tau 

I4V2 

15'/6 

16% 

3. 

a Tau 

8V4 

9% 

11 

4. 

a Aur 

40 (ApHCT.) 

40% 

41% 

5. 

yOri 

I Vs 

1V5 

2% 

6. 

a Ori 

3^6 

4% 

5% 

7. 

a CMa 

16% 

16 

15% 

8. 

a Gem 

33 (ApHCT.) 

33% 

33% 

9. 

^ Gem 

30 (ApHCT.) 

30 

30% 

10. 

a Leo 

21% 

20% 

19V6 

11. 

a Vlr 

1% 

% 

-% 

12. 

VUMa 

61% (ApHCT.) 

60% 

59% 

13. 

5UMa 

67% (ApHCT.) 

66% 

65 

14. 

eUMa 

68% (ApHCT.) 

67% 

66% 

15. 

a Boo 

31% 

31 

295/6 

16. 

aUb 

- 5 

-5% 

-7% 

17. 

^Ub 

1% 

% 

-1 

18. 

a Sco 

- 18% 

-19 

-20% 


JlaHHbie o CKAoneHHax, npHBeseHHue IlTOAeMeeM, HCCAeuoBaHbi ^.MaaaMoii mctoaom 
H aHMCHbuiHx KBaflparoB c ueAbio hx ahthpobkh [Maeyama, 1984]; hm nOAyueHbi 
CACflyiOIHHe OUCHKH flAH BpCMCHH npOBeACHHa HaOAKJfleHHH: 


Ha6AioflaTeAb 

3noxa HaOaioAeHHji 

BepoaTHaa norpemnocTb 

THMOXapHC 

- 290 

i: 10 ACT 

ApHCTHAA 

- 260 

± 5 

Pnnnapx 

- 130 

± 5 

nTOACMeii 

+ 130 

± 10 


Panee npeanoAaraAOCb, uto TnMOxapnc h Aphcthaa naSjiioaajiH aBeaflH npnOAHaH- 
TeAbHO B OflHO H TO xcc BpcMa. OuHaKO peayAbTaTbi S.MaaaMbi BMHyxcflaiOT nepecMorperb 
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npunoxeHun 


3T0 ncwo^CHHe. Ha6;iiofleHHa FHnnapxa 18 ckjiohchhh npHxoflSTca Ha aaBepniaiomHH 
nepHOfl ero aeaTejibHocTH h peaxo 0T;iH«iai0TC« or 6cwiee paHHHx Ha6;iiofleHHH KOopflHHar 
3Be3fl, coflepxcanoixca b «KoMMeHTapHax k Apaxy* (nooiesHHe S.MaaaMa aarapyer xax 
-145 HaH -150 c BcpoaTHOH norpeinHocrbio ±10 aer). 

BcecTopoHHHH aHajiH3 HaOaMaeHHii cmioHeHHii aaesa, npHBcaeHHbix FlTcvieMeeM, cm. 
Taxxce B [Pannekoek, 1955; Newton, 1974; 1977; HbiomoH, 1985, c.219-225; SA, 
p.246-247; Grasshoff, 1990, p.81-83]. 

CoraacHO flxc.TyMepy, (})aKT Hcnojib30BaHHa FlToaeMeeM CKaoHCHHH 3Be3fl aaa 
oOoCHOBaHHa npHHaroH hm KHHeMaTHHecxOH MoacjiH npeueccHOHHoro flBHxccHHa rOBopHT 
o TOM, HTo B ero pacnopaxceHHH 6biao omchb HCMHoro HaOaioaeHHH aoaroT h ninpor 
3Be3fl, H3MepeHHbix ero npeaniecTBeHHHxaMH [PA, p.330, n.56]. Ecjih 3to bcpho, to 
npHflerca caeaaTb bubos, hto xaTaaor PHnnapxa 6biji cocraBaeH He b axaHaTHHeCKOH 
CHcreMe xoopaHHaT, h Bce nogoapenna, xacaiomHeca noaaHHHOCTH SBesaHUx naOaioaeHHH 
riToaeMea, Tepaior noa co6oh noMBy. AHanoniMHoe cooOpaxceHHe othochtcs, h aaxce b 
eiae doabuieii creneHH, k npHBoaHMUM HHxce ceMH HaOaioaeHHaM coeaHHeHHit Jlynu co 
SBeaaaMH, eaHHCTBennoe HaananenHe kotophx — onpeaeaHTb aoarory SBeaabi b anoxy, 
HaMHoro npeamecTByiomyio BpeMeHH xchshh caMoro IlToaeMea, h TaxHM oOpasoM 
onpeae^HTb anaHenHe ckopocth npeueccHH. 

74. TaOaHua CKaonenHii kh.I, ra.l5 aaer cooTBercTBeHHo 

^(271/3°) = 10;42°, 

(5(30°) = 11;40°. 

ripHpameHHe cKaoHenna A(5, cooTBercTByiomee HSMeHeHnro acwroTbi Al = 2^3°, orcioaa 
paBHO 0;58°, T.e. cymecTBenno MeHbme npHHaroro IlToaeMeeM sHaneHna. 

75. floaroTa Kaneaaa b xaTaaore (N93 b cosBeaaHH BosHHHero) A = 25° Teabua; 
riToaeMeii, oanaxo, BbiMHcaaer npHpameHHe CKaoHennii aaa «cepeaHHbi» Teabua 
(A = 45°); TaOaHuH ra.l5 kh.I aaa aroii tomkh aaior Ad » 0;49° [PA, p.333, n.62]. 

76. TaOaHuH CKaoHennii ra.l5 kh.I aaior 
(5(50°) = 18;3°, 

(5(52%°) = 18;46°. 

OTCioaa npnpaineHHe CKaonenHa Ad = 0;43° b noanoM cooTBercTBHH c BeaHHHHOft, 
npHBeaeHHOii IlToaeMeeM. 

77. TaOanua CKaoHennii kh.I, ra.l5 aaer aaa A = 0° («KOHeu fleBbi») 

(5(0°) = 0°, 

(5(2%°) = 1;05°. 

Oxcioaa A(5 » 1;5° b noanoM coraacHH c aannuMH nroaeMea. 

78. 3Be3aa, o kotopoh naer peab (N927 b coaBeaaHH BoabuiOH MeaBeanuhi), HMeer 
B Karaaore nroaeMea aoarory A = 2954s° JIbBa. EcrecTBeHHo npeanoaoxcHTb, hto ona 
HaxoaHTca B «KOHue JIbBa» Han b (snaiaae HeBbi». 3aecb mm HMeeM, no-BHaHMOMy, 
oninOKy HroaeMea. flaa «Ha'iaaa BecoB* npnpameHHe cKaoHenna SBesau Ad, 
cooTBercTByioiaee npnpaiaeHHio aoaroTH AA = 2%°, onpeaeaeno BepHo [PA, p.333, n.63 ]. 

79. B Karaaore OroaeMea aoarora Apxrypa {No23 b coSBeaaHH Boaonaca) npHHara 
paBHOH A = 27° fleBM; Obiao 6m npaaiiabHMM noaroMy onpeaeaarb npnpameHHe CKaoHenna 
3Be3aM aaa nocaeaHeft rpern hjih aaa KOHua HeBM; yxaaaHHoe HroaeMeeM anaHeHHe 
Ad = 1;10° pacxoaHTca c BMHHcaenHMM xax aaa A = 20° JOeBM (Ad » 1;4°), rax h aaa 
A = 30° fleBM (Ad « 1;5°). 

CxaoHeHHa niecTH aaeaa, xoropMe nroaeMeii Hcnoabayer aaa oOocHOBaHHa 
npaBHabHoCTH npHHaroro hm ananenHa CKopocrn npeueccHH, oOaaaawr OoaboiHMH 
norpeuiHocraMH b cpaBHeHHH c tohhmmh 3Ha<ieHHaMH Koopannar aaa cooTBercTByionieH 
anoxH. norpeuiHOCTH b onpeaeaeHHH CKaoHeHHii 12 apyrax 3Be3a cymecTBeHHo Menbuie, 
H OHH npHBoaar k BeaHHHHe CKopocrn npeueccHH, ayunie coraacyrameiica c coBpeMeHHM- 
MH aaHHMMH. Ha aror (jiaxT BnepBMe odpariia BHHManne A.naHHexyK, kotopmh 
npeanoaoJKHa, nro nroaeMeii BM6paa h3 HMeioniHxca b ero pacnopaxcennH naOaioaeHHH 
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ck;iohchmh tcx 3BC3fl, KOTopwe noATBepxAa.iH npMH«Toe mm BHaMCHMe CKopocTM 
npcucccMM, HO HTO CEMM Ha6;iioaCHHH aanaiOTca noa;iMHHHMH [Pannekoek, 1955]. 
P.HbioTOH HacxaMBacT he tom, hto Ha6jiioacHHa co3HaTe.3bHO nozwejiaHH FlToaeMeeM 
\Hh/omou, 1985, c.219-225). Kphthhcckhm ansmua cro apryMCHTOB cm. b [Crasshoff, 
1990, p.8l-83j. 

80. ripMBOaMMbie hhjkc ccmb Ha&nioaCHHH cocehhchhm JlyHu c n.fieHaaMM, Comkoh 
M (i Sco riTOJicMCM McnojibEyCT EJiH onpcaCECHMa EoaroT 3Be3a b cooTBexcTByioiuMe 
OnOXM M HaxO>KaCHHM 3HaHCHHH CKOpOCXH npcUCCCHH. Ha OCHOBC OXMX HaOaiOaCHHM OH 
aOKa3biBacx b Kax<aOM cjiyaae, ixo 3a cooxBCxcxByiomHH npoMexyxoK BpeMCHH lUMpoxu 
KaxaOM M3 3BC3a ocxa.aMCb 6c3 m3mchchhh, a aojiroxw B03poc.nH m Be.3MHHHy, 
npMBOaamyK) k 3HaHeHMK) CKopocxM npcucccMM 1° 3a 100 jicx. MHxepnpexauMH oxmx 
Ha6.3K)aeHHM npcacxaaaacx OoEbiuMC xpyaHocxM xax c xohkm 3peHM« mx noaJiMHHOcxM, 
TEK M C XOHKM EpCHMB XOHHOCXM CBM3aHHfaIX C HMMM BbmMCECHMM nx0.3eMe«. HcC/ICaOBEHMe 
M EHEJIME npo6.ECM, BOEHMKEKHMHX B CBMEM C 3TMMM HaOalOEeHMMMH, CM. B [ScfljellerUp, 

1881; Folheringham, 1915; 1923; PuJihea, 1919; J3riUon, 1967, p.107-128; HbiomoH, 
1985, c.225-2351, a xaKXce b KOMMCHxapMMx b MEaaHMax [HA II] m [PA]. 

81. -282, BHBapb 29; «3aEHHH Hacxb n.EeME», x.c. Bocxonnaa Hacxb, BocxoaBuiaa 

noc./icaHCM npa cyxoHHOM BpamCHMM; paaaMHHbic aBxopw no-pa3HOMy oxo>KEecxB.fiflK3x 
3BC3flbl, 0 KOXOpbIX B EEHHOM OiyqaC MflCX pCMb; flxc.BpMXXOH CHHXaeX, qxo 3X0 28, 
29 Tau, OEHEKO b cbomx BwMMcacHMHx nxo.ncMCH npcflno.3aracx, qxo «KOHeu n./ie9fl» 
HaxOflM.nca b momchx noKpbixMM Ha 0;5° k ccBcpy ox ucHxpa JlyHw, qxo npoxMBopeqHX 
yxBcpxacHMK) THMOxapMca. Omcbheho, 3accb mh mmccm flc.30 c oium6kom nxo.neMe9. 
P.HbtoxOH CHMxacx, wxo nxo.ncMCM npocxo ncpcnyxaji lOxcHyio m ceBcpHyto qacxH Jlynw 
M Mxo HE caMOM ac.ac Tmmoxephc 3a4)MKCHpoBan nOKpuxMa ebcee ccbcphom no.noBMHoit 
JlyHH 1985, c.2261. 

82. SHEHCHMa, BHqHC^CHHbic Jl*.TyMcpoM no xa6.3MuaM nxo.fieMea a.na yKaaaHHOro 

MOMCHxa: Aq = 7;8° Boao.rica, A^ = 30;ir, =+3;45° (mcxmhhwc no.30*eHM9); 

Aj = 29;0°, (i^ = +3;38° (bmemmmc no.no*cHHa) |PA,-P.334, n.67]. 

napEMCxphl, BbiqMC.BCHHHC Jlx.BpHXXOHOM HE OCHOBC COBpCMCHHOM XCOpHH: BpCMB 

noKpwxHa (A.ncKc.) 20;38^; BHaMMaa ao.nroxa Jlynw 2S;3T, BMaMMaa uinpoxa +3;54°; 
no.nyflHaMexp Jlynw ~0;16°; aoaroxhi h ujHpoxbi 3BC3a: 27 Tau (A = 28;38'’, yS = 3;41°), 
28 Tau (A = 28;40°, = 3:46“) |«rt«on, 19671. 

83. 92, HOaOpb 29; «McxpoM» — HaasaHHC Mccapa BHcJjHHCKOro Ka.neHaap9 (cm. 
OpHaoxcHHC «KaaeHaapb m xpOHO.norMa b "AabMarccTe"»); 3to eaMHCxacHHoe mccxo, 
rac ynoMMHECxca o naOaioacHHax ArpMnnu. 

(ilOBpcMCHHwc MCcacaOBaxcaM coraaCHU b xom, mxo hm oana 3Be3aa m3 xex, qxo 
HExoaaxca B toro-BOcxoMHOM qacxH Hacaa (27, 28, j;Tau), hc MOraa Guxb nOKpwxa 
JlyHoii B yKaaaHHHM flxoacMccM momchx. BwaBHraaocb noaxOMy npeanoaoxcHHc 
(.\Fotfieringham, 1923, p.388 | m ap.), axo aaccb pcab Haex o nOKpuxHM ccBepo-aanaaHOH 
qacxM Hacaa, x.c. 3BC3a 19, 20 Tau. 

84. HxoacMCM b cbomx sbiMHcacHMax npeanoaaraex, axo paccxoaHMc no aoaroxe 
Mcxay BmcJjmhmcm m AacKaiHapMcn npMBOaMx k BpeMeHH6H peehoctm A/=— 1/3^ = 
= -0;20^; 3xo OEHaqacx, axo mccxo Ha6aioaeHMa ArpMnnu pacnoaaraaocb no aoaroxe 
Ha 5° K BOCTOKy ox AacKcanapMM; (])aKXMqecKH Bh({)mhh 9 HExoanaacb hc 6oaee qcM he 
3° K BOCTOKy; b cbocm «rcorpa(j}HH» HToacMcii noMcmaex bcc ropoaa BmcJjmhmm k sanaay 
ox AacKcaHapMM [PA, p.335, n.69; Brillon, 1967]. 

85. BuqMcacHHsi coacpxcax HccxoabKO ccpbCEHux oujh6ok; xaGanuu HroaeMea aaa 
yKaaaHHOro momchxe (6; 15^ nocac noayana b AacKcanapMM) aaiox: A^ = 32; 13° (x.c. he 
0;54° MCHbLuc npMBcacHHoro HxoaeMecM anaqeHHa), = +4;53°, cm. kommchx. 48 k 
KH.V. Hapaaaaxc xaKXC onpcaeaen neaepHo: aoasKHO 6uTb = +0;19°, p^ = -0;38°, 
oxcioaa BMaMMue noaoxccHMa Jlynu: A^ = 32;32°, /3^ = +4; 15° [PA, p.335, n.70]. 

JUx.BpMxxOH npMHMMacx BpcMa HaGaioaeHHa b Bm(})mhmm kek 19;7^ (yxoqHCHa aoaroxa 
Mccxa HaOaioacHMsi) m aaa oxoro MOMenxa naxoanx: A^ = 33;19°, = +4;29°, 
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nojiyawaMeTp JlyHH 0;15°, noao^cHHe 19 Tau A = 33;3°, /3 = +4;19°; noao^KCHHe 20 Tau 
A = 33;9°; ^ = +4; 11°. B yKasaHHuii MOMem- 19 h 20 Tau naxoaMawcb ua paccxoaHWH 
0;5° M 0;6° cooTBexcTBCHHo ox xpaa Jlynn h noaxomy Ohiaw y»ce BHaHH. Florpy^KeHMe 
20 Tau Ha>ia.,iocb ok. 18;14^, x.e. na 0;5l'' paHce, a Bhixoa m3 xchh Hacxynwa 
npH6aM3HxeabHO b xo bpcms, Koxopoe npHBoaHX nxoaeMeii [Britton, 1967]. 

86. -293, Mapx 9. 

87. y reH6epra 82;12 [Hei II 29,7]; oauaxo 82l/i2° ayume cooxBCxcxByex npwBe- 
acHHOH Hwace aoaroxe Comkh 821/3°; HcnpaBjiCHHC K.MaHHUHyca, npwHaxoe flac.TyMcpoM. 
BHUHC/icHHa no xa6aHuaM IIxoneMea aaa yica3aHHoro MOMCHxa aawx A^ = 172;7° 
(BHawMoe noaoaceHHe) [PA, p.336, n.73]. 

88. CoBpeMCHHhie BMUHcacHHa aaiox: yxoincHHoe Bpema HaOaioaeHHa b AjicKcaHapuM 

19;52^; emy cooxBCxcxByex BHaHMoe noaoxcHHe JlyHH A^ = 171; 19°, = —1;54°; noao- 

JKCHHe Chhkh a = 172;0°, /3 = -1;54°, noayaHaMcxp JlyHH 0;15°; pa3Hocxb no aoaroxe 
Mcacay Chhkoh h xpacM JlyHH +0;23°. floKpHXHc HMcao mccxo xohho b cepeaHHe 
ayHHoro ancxa c Bocxoxa, npHuein CnHKa npomaa hohxh xohho Hcpea uenxp JlyHH, a 
He ceBepnee, xax yxBcpacaaex IlxoaeMeii. CoraacHO JJxc.BpHxxony, norpeniHocxb bo 
BpcMCHH HaGaraaeHHa cocxaBaaex b aaHHOM cayiae OKoao +0;57^. 

89. -282, HOH6pb 8. 

90. Bpena onpeaeaeno hcbcpho. npoaoaxHxeabHOcxb oaHoro ceaoHHoro uaca paBna 
16;38°, oxcroaa 3V2^= 58;13°, axo cooxBexcxByex 4*' - Vg*' bmccxo yxasaHHHx 3*’+ Vg'’. 
Bo3MoacHO xaKace, axo IlxoaeMeii 3aecb ohihOoiho BHUHCaHa aanny He hohhhx, a 
anCBHHx ceaoHHHx aacOB, hxo aaex xohho 31/3** [PA, p.336, n.75]. 

91. flaabHeiiaiHe paciexH IlxoaeMeii nponSBOanx ne aaa xoro MOMenxa, KOxopoe 
THMOxapHc npHBOanx xax apeMa Kacanna xpaa Jlynn h Chhkh (3l/g^ nocae noayHOHH 
B AaeKcanapHH), a aaa MOMenxa Bocxoaa Jlynn <21/2*' nocae noayHOHH), KaK ero 
3a(l)HKCHpoBaa THMOxapnc. IlpHBOaHMHe aoaroxH KyabMHHnpyiomeii h Bocxoaaiaeii xohck 
SK annxHKH xaK^Ke Onan, no-BHanMOMy, onpeaeaenu THMOxapncoM. 

92. BHHHcaeHHa no xaOanitaM IlxoaeMea aaa yKaaaHHoro MOMenra (2;30^ nocae 

noayHOHH b AaeKcanapHn) aawx A^ = 171;39°, /3^ = —2;7° (HCXHHHoe noaoaceHHC); 
Aj = 173;!°, = -2;20° (BHaHMoe noaoaceHHe) [PA, p.336, n.77, p.652]. 

Iloaaraa, hto THMOxapnc 3a(t)HKCHpoBaa apcMa Kacanna Jlynn h Chhkh KaK 
4*’ - l/g^ = 3;52^ nocae noayHouH b AaeKcanapuH, flac.Bpnxxon naxoanx: aoaroxa h 
niHpoxa CnHKH A = 172;9°, /3=-l;54°, BnaHMoe noaoaccHHe JlyHH A^ = 172;18°, 

= -2; 13°; xouHoe Bpena Kacanna 3;35*' nocae noayHOHH (HcxHHHOe Bpena b 
AaeKcanapHH); Jlyna npn oxom npouiaa na 0;3° k lory ox Cohkh, hxo 6aH3Ko 
cooxBCxcxByex coo6n;eHHK3 THMOxapnca. Bocxoa JlyHH HMea Mecxo b 2;40'’, a Bocxoa 
CnHKH B 2;42^ nocae noayHouH b AaeKcanapHH [Britton, 1967]. 

93. 3aecb npeanoaaraexca, ixo aoaroxa Cohkh b momchx Kacanna Onaa paana 
aoaroxe uenxpa Jlynn; no ninpoxe uenxp Jlynu Haxoanaca npH6aH3HxeabHO Ha 0;15° 
KjacHee Chhkh. 

94. 98, anaapb 11. 

95. Pa3Hocxb no aoaroxe Me*ay Phmom h AaeKcaHapneii aaecb npnnaxa paBHoii 

20°; (j)aKXH>iecKH ona cocxaBaaex B «reorpa4)HH», lae axa paanocxb npHHaxa 

paBHoii 24°, norpeniHocxb aocxHraex eme 6oabnieii BeaHiHHH [PA, p.337, n.78]. 

96. 3aecb IlxoaeMeii aonycKaex b cbohx BuiHCaeHHax cymecxBCHHHe ohihOkh. 

BHHHcaeHHa no ero xaOanuaM aaioT A^ = 175;27°, = —1;19,30° (hcthhhoc noao- 

aceHHe); A^ = 175;39°, = —2; 10° (BHaHMoe noaoxenne b PHMe) [PA, p.337, n.79]. 

flac.BpHxxoH paaannaex b oxom HaOaioaeHHH ase (l)a3H: (I) — hcxhhhoc coanenHoe 
BpeMa B PHMe 4;55^, BnanMoe noaoaceHHe Jlynn A^ = 177;9°, = —1;53°, noayanaMexp 

JlyHH 0;15,9°; (II) — HCXHHHoe coaneiHoe Bpena b PHMe 6;9^, BHaHMoe noaoaceHHC JlyHH 
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= 177;38°, = -1;55°, noji05KeHHe Chhkh A = 177;24°, /3 = -1;55°; no ero ouchkc, 

BpcMS Ha6niOfleHHa flon>KHO 6hiTh cKoppeKTHposaHO na 4-0;25'’± 0:10^ [Britton, 1967]. 

97. -294, fleKa6ph 21. 

98. y reH6epra (Hei II 32, 18) ctoht 1;12; HcnpaMCHHC K.MaHHunyca, npHnaroe 

fljK.TyMcpoM. BhWHcneHHa no Ta6jiHuaM nnojiCMea nna yKaaaHHoro MOMCHra (3;10'’ 
noc/ie nonyHonn) jjaraT = 211;23°, =+1;17° (ncTHHHhie nonojKCHHa); A'^ = 

= 212;30°, = +1;1° (BHwHMhie nono*eHHa). Cm. kommcht. 48 k kh.V, a raKJKe [PA, 

p.337-338, n.82, 84]. 

fljK.BpHTTOH HaxoflHT wia MOMCHxa HCTHHHoro BpcMCHH B A.aeKcaHflpHH 3;30^ nocae 
nonyHOWH A^ = 210;32°, =+0;53°; nojiojKCHHe Sco: A = 211;19°, /3=+l;17°; 

nonyflHaMCTp JlyHM 0;15°. FIonpaBKa k 3a(j)HKCHpoBaHHOMy bo BpCMa Ha6niOfleHHa 
BpcMCHH +1;50^. BhWHcneHHa noKasMBaiOT, qxo b yKasannhiii momcht bcpxhhh xpan 
JlyHM He KOCHyjica, a npomen na 0;10‘’ i05KHee Sco [Britton, 1967]. 

99. 98, aHBaph 14. 

100. CaaaaHHMe c othm Ha6.aiOfleHHeM BMHHC/ieHHa O.Heiireeayop paaenpaer b 
xanecTBe npHMcpa b [HAMA, p.41, 96, 117] h HaxoflHT cooTBercTBCHHO A^ = 215;19°, 

= +2;5° (HCTHHHMe nonoxcenna); o6mHii napa^aaKc no bmcotc p = 1;10°, ero 
flonroTHaa h uinpoTHaa cocraBJiaiomHe />^ =+0;28°, p^=-l;4°; bhahmoo non05KeHHe 
JlyHM A^ = 115:47°, /3^ = +1;1°. 

fl*.BpHTTOH HaxoflHT jifls MOMeHxa 6;8*’ nocae nonyHOHH hcthhhofo BpeMenn b 
PHMe BHSHMoe no.no5KeHHe JlyHM A^ = 216;5°, = +1;25°; nonyanaMerp JlyHM 0:15°; 

noao*eHHa SBesa 

[fiSco] A = 216:44°, /3 = +l:16°, 

[;rSco] A = 216:7°, =-1:43°, 

[(5Sco] A = 216:29°, =-5:12°. 

BHaHMOe paccToaHHe JlyHM or n Sco pasHO 3:30°. B yKasaHHMfi MOMenx iO)KHMft por 
JlyHM naxoanaca na 0:16° k Bocroxy or aHHHH, npoxoaamefi nepea a h 5 Sco, Toraa 
xax ee BOcxoHHMft xpaft 6bui na 0;23° sanaaHee or Sco. Ho ero oueHKe, BpeMa, xoraa 
KMeao MecTO aacJjHKCKpoBaHHoe MeHeaaeM noaojxeHHe KnxHoro pora JlyHM na oanoii 
npaMoii c S n jc Sco, 3a4)HKCHpoBaHO c norpeniHocTbio oxoao —0;45^: coeaHHenne xe 
JlyHM H /3 Sco HMcao mccto na 1;51" nosanee yKasannoro MOMenxa [Britton, 1967]. 

101. IlTOaeMeH ynOTpeOaaex aaecb He Bnoane xoiHoe BMpaJxeHHe. Kpyr 6 
«apMHaaapHOH c(l3epM» (pnc. 5-A) 6mji na caMOM aeae rpaaynpoBan, ho oh ne Mor 
Bpan;aTbca no uinpore: aas 3 toh ucjih cayjxHa coochmh c hhm xpyr 7, na xOTopoM 
6HaH yxpenaeHM bhshpm. 

102. 20 Hioaa 137 r.H.o. 

103. CaMoe pannee ynoMHHaHHe o npHnaxOM rpenecKHMH acrpoHOMaMH noapaaae- 
aeHHH 3Be3a na 6 «BeaH«iHH» coaep»;HTca b acTpoaoranecKOH no3Me MaHHjiHa (I b. 
H.3.) B nacTH V. XoTa TBepaMMH aoKaaaTeabCTBaMH mm ne pacnoaaraeM, oanaxo ecrb 
ocHOBaHHa noaaraTb, hto nonaxHe aBeaanoH BeaHqHHM Ghiao H3BecxHO yx.e Fnnnapxy 
[HAMA, p.291-292]. 

104. Kax oxMenaaocb BMuie, «cnpeaniecxByK)n(eH» naaMBaexca xa nacxb coBBeaaHa, 
xoxopaa Bocxoanx nepBoii npn cynowHOM BpanteHHH HeGecHoii ccJjepM (cm. xommchx. 8). 
Xoxa B SoabuiHHCxBe caynaeB HxoJieMeH caeayex ycxanOBaennOMy npaBHjiy npn onHcaHHH 
noaoJxeHHit 3Be3a b coaBeaaKK, oanaxo HMexixca HcxaionenHa h3 3xoro npaBHjia, 
HanpHMep, Nol5-18 b co3Be3aHH Upaxona iuih Nq23-24 b cosBeaaHH Boaoaea. 

105. noapoOnee o paaaHHHax xaxaaorOB PHnnapxa h HxoaeMea cm. [Boll, 1901: 
Vogt, 1925: HAMA, p.284-288; Grasshoff, 1990]. 

106. SBcaaHMH xaxaaor HxoaeMea coaepjXHx onHcanne 48 coBBeaaHH, Bxaioqaion;Hx 
Bcero 1025 aBeaa. Kaxaaor paaOnx na xpn nacxH: coaBeaana ceaepnoro He6a (x.e. 
pacnoaojxeHHMe x ceaepy ox aoaHaxaabHoro noaca), 3oaHaxaabHMe coaaeaaHa h coaaeaaHa 
KJjKHoro He6a. Kaxaaor npeacxaaaeH b xa6aH>iHOM anae. B xa6aHue a cxoa6ue 1 yxaaan 
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HOMep ssesabi b cosBessHH; HyMepauHs no cosBesjtHsM BBeaena K.MaHHUHycoM h npHnara 
6o;ibniHHCTBOM HccjieflOBaTejieii xaTanora; b rpenecKOM tckctc HyMCpauna orcyTCTByer; 
B CTo;i6ii,e 2 npHBOflHTca cnoBecHoe onncaHHe nojioxccHHa SBeaflu Ha Boo6pa*aeMOH 
(JjHiype co3Be3flHa hjih b ee OKpecTHOCTH, corjiacHO nTOJiCMCio; onncaHHa (JjHiyp cosBesflHH 
B Karajicre naKwca rax, xax ohh ^oji^icHbi Ha6;iioflaTbca Ha He6ecHOH ccjjepe; cooTBercTBCH- 
HO Ha He6ecHOM r;io6yce to, mto HaaaaHo «npaBHM» y nrojiCMCa, craHOBHTca «aeBbiMb 
H Hao6opoT. B cT0;i6ue 3 yxaaana flojirora 3Be3flhi, OTCHHThiBacMaa ot naqajia coot- 
BCTCTByiomero anaxa aonnaKa; HanpHMep, aanHCb «PaK 3^3* oaHanaer A = 90° + 3^3°- 
B CTOJiOue 4 — niHpoTa aaeaflu co anaxoM (+), ecan aaeana pacnojio^ena x ceaepy 
or axjiHnTHXH h co anaxoM (—), ecnn ona HaxoflHTca x xjry ot ok^ikhthkh; (noJioxccHHC 
X ceaepy o6o3Ha>iaeTca coxpanienno po ot pdpeto^ «ceBepHi>iH», x xjiy — vo ot 
voTioQ «K)}KHhiH»). flpo6HHe MacTH rpaaycoB flOJiroTU h ninpoTH npHBoaaTca a HaincM 
HsaaHHH a TOM BHae, xax ohh Aanai b rpcHecxoM Texcre; HanpHMep, sanncb 
= 5/6, = 3/4 H T.fl. B cTO;i6ne 5 yxaaana aBea^naa BCJiHHHHa aaeaflbi; 

riTOJiCMeft Hepeflxo coo6n;aeT, hto aejiHHHHa aaeaflu 6o;ibnie hjih MCHbuie xaxoro-jiHOo 
anaHCHHa; b 3tom cnynae, cneaya K-MaHHunycy, mh yxaauBaeM qepea THpe jjaa 
SHaMCHHa; nanpHMcp, aanncb «4-3» oanaiaer «^;ibnie 4*, hjih «3-4b — «MeHbnie 3 » 
H T.fl. B cTOJi6ne 6 npHBoanTca coapeMCHHoe OTOXflecrajieHHe aaeaflu corjiacHO 
OyxBeHHhiM oSoanaHCHHaM Bafiepa iuih ihcjiobhm oBoaHanennaM OjiCMCrnaa; naa HacTH 
caa6hix aacaa yxaaanbi noMepa na Yale Bright Star Catalogue (coxpameHHo BSC). 

3a ocHoay nacToamero naaaHHa xaTaaora b tom, hto xacaerca xoopannaT aaean, 
aaeaflHHx bcjihvhh h OTOxwecTBaCHHii npHHaro Hananne fl*.TyMepa [PA). Snauenna, 
xoTOpwe c TOH HjiH HHOH TOHXH 3peHHa npeflCTaaaaiOTca cOMHHTeabHWMH, OTMenenH b 
T excTe xaTaaora anaxoM Bonpoca b xpyrabix cxoOxax. B xOMMeHTapnax mm npHBosHM 
BapnaHTM mhctobmx aHaienHll xoopaHHaT h aseasHMx aeaHHHH, BCTpeuaioniHeca b 
pyxonHcax, c yxaaanneM HCTOHHHxa: rp. — rpeqecxnft, ap. — apaOcxnii, mr. — 
aaTHHCXHH. 

SaeaflHOMy xaTaaory IlToaeMea nocsanteHa o6niHpHaa aHTepaTypa. HaH6oabniee 
aHanenne HMeior xoMMeHTHpoBannoe HanaHHe xaTaaora X.rieTepca h 3.Hoy6aa [P.-K. ], 
HccaeflOBaHHa cpeaneBexoBoft apa6cxoft h aaTHHcxoft TpaaHUHH, CBaaaHHoft c xaTaaoroM, 
n.KyHHiyna [Kunitzsch, 1975; 1986, 1990, 1991 ], HccaeflOBaHne r.PpacxocjM [Grasshoff, 
1990], noflpo6HMe xoMMenTapnn, xacaioutHeca xaTaaora, b [HA II; PA). 

Oco6Mft HHTepec npeacraBaaeT Bonpoc o npoHcxoJxaeHHH xaTaaora IlTOaeMea h ero 
B03M0*H0ft cBaan c xaTaaoroM PHimapxa. Ho oroMy noBoay BHcxaaMBaioTCH see 
npoTHBonoaoxcHHe tohxh apenaa. CoraacHo nepBoii, xaTaaor cocraBaen caMHM PlToaeMe- 
eM Ha ocHOBe ero co6cTBeHHHx HaSaxjaeHHH, coraacHo BTopoii, PlToaeMeH He nponaBoana 
H3MepeHHH xoopaHHaT aaeaa, a BMincaHa hx aHauenna, onHpaacb na auHHMe Pnnnapxa 
H ohihOomho npHHaToe hm anaueHne nocroaHHOH npeu,eccHH 1° aa 100 aer. IIInpoTH 
Bcex aaeaa b xaraaore Pnnnapxa oh ocraBHa Oea HaMeneHHH, a aoaroTH yaeaHUHa na 
2;40°, >ito6h yuecrb nonpaaxy aa npeneccHXj aa 265 aer. Hocxoabxy npHHaroe 
riToaeMeeM aHaneHne nocrosHHOH npeneccHH Menbuie HCTHHHoro, b aoaroTax SBeaa 
BOSHHxaa CHCTeMaTHMecxaa oninOxa, npeBMuiaron^aa 1°. 

Bo Bceii ocrpore ora npo6aeMa 6biaa nocraBaena yace b paGorax XVIII b. (Jlanaac, 
Jlaaana) h XIX b. (fleaaM6p). Ona noaynnaa HOBoe paaBHrne b HCcaeaoBaHHax nanaaa 
XX B. IBoII, 1901; Dreyer, 1917, 1918; OKyjiuH, 1918; Vogt, 1925] h ap. B nacTHOCTH, 
O.Boaab noxaaaa, npoanaananpoBaB cooGuteHHa o aBeaaHMx HaGaraaennax Pnnnapxa, 
HTO xaraaor nocaeanero coaepacaa He Goaee 850 aneaa, a aro oanaaaeT, hto FlTOaeMeH 
BxaxjiiHa B CBOH xaraaor aonoaHHTcabHO ne Menee 170 aBeaa. B nocaeanee BpeMa 
aHcxyccHK) no Bonpocy o npoHcxoacacHHH xaraaora cTHMyanpoBaan oGBHHenna, 
BHcxaaaHHHe b aapec HToaeMea P.Hbiotohom, — b noaaeaxe, coanaTeabHOM ncxaaceHHH 
aaHHHx acTpoHOMHuecxHx HaGaKJacHHH [Newton, 1974; 1977 (nep. na pyccxHH a3HX 
CM. [HbmmoH, 1985]); 1979; 1982; 1983]. Cpean HccaeaoBaHHH, xoropHe b toh nan 
HHoii Mepe npoaBHHyan penienne aroii nenpocroH npoGaeMH, cm. [Rawlins, 1982(1); 
Gingerich, 1980; 1981; Gingerich, Welther, 1984; Wilson, 1984; Evans, 1987; lUeanenKo, 
1988; EijjpeMoe, naejioecKOH, 1989; Schevchenko, 1990; Grasshoff, 1990; Wlodarczyk, 
1987; 1990; Swerdlaw, 1992]. 

fleaaKJTca nonHTxn neaaBHCHMO oueHHTb acrpoHOMHnecxHMH MeroaaMH BpeMa 
coaaaHHa xaraaora. OTMerHM b aroii CBaan paGory A.K.flaMGnca npn ynacTHH 
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IO.H.E(j)peMOBa (FAHIII, MFY, 1997), kotophc, wcnojibaoBaB 832 aBcajiH ap>ie 5-h 
BejiHMHHH B peayjibTare penieHHs miaccHqecKOH o6paTHOH aaflawH acrpoMerpHH (r.e. 
onpeflCJiCHHa no MSBecTHhiM coBpeMCHHbiM KoopflHHaraM h co6cTBeHHbiM ABH^KCHHaM 
3Be3fl HanSonee Bepoaraoro BpeMCHH Ha6jnoAeHHs nonoxccHHii, npwBeaeHHbix b KaraAOre) 
nonywHAH anoxy c bhcokoh crenenbio flOcroBepHoCTH coBnagaionteH c anoxoH Fnnnapxa: 
-125 rofl c oniH6KOH 116 act 1998; Dambis, Efremov]. 

107. Bap.: 16° (rp., ap.). 

108. Bap.; 171/6° (rp., ap.). 

109. Bap.: +37° (ap.), +45° (ap.). 

no. Bap.: 13° (ap.). 

111. Bap.: 26° (rp., ap.). 

112. Bap.: +223/;° (ap.). 

113. Bap.: +811/6° (ap.). 

114. Bap.; +813^3° (ap.). 

115. SBeaaa Nol7 hmcct 66Abuiyio aicAHnTHMecKyio goArory, ncM N9I8 , h noaroMy 
AOAAcna B HopMaAbHOH cHTyauHH «CAeAOBaTb» 3a Hcii, r.e. pacnOAararbca na neOecHOH 
C(j)epe BocTonnee; OAKaxo pjia 3Be3A c SoAbniHMH ceBepHbiMH uiKporaMH aro npaBHAO 
MOAcer He BbinoAHaTbca; 3Aecb mu HueeM xax paa raKoe HCKAioqeHHe [PA, p.344, 
n.llO]. 

116. Bap.: +871/2° (rp.). 

117. Bap.; +801/3° (rp.). 

118. Bap.: 101/3° (rp.), 131/2° (ap.). 

119. Bap.; +641/4° (ap.). 

120. Bap.: 53^3° (ap.), npHHaT F.FpacxocJWM [Grasshoff, 1990, p.277, N990]. 

121. Bap.: +461/6° (ap.). 

122. Bap.: +461/6° (ap.). 

123. lUnpora aroU aaeaAbi (443^4°) Ha caMOM aejie doAbine innporu «apKoA aseaAbi 
Ha KOpOHe» (441/2°); B03MO*HO, SACCb HMCCT MCCTO HCKa^CHHC TCKCTa. 

124. «Co3Be3AHe [roro, kto) na KOAcnax^, hah «KoAeHonpeicAOHeHHoro», b XVI b. 
noAyHHAO HaaBaHHC C03Be3AHa FepKyACca. 

125. Bap.: +503^3° (rp.), +561/6° (ap.). 

126. jOlAa N0I2, 14 H 15 F.FpacxcKj) npHHHMaer CACAyiomHe anaHCHHa 3Be3AHUx 
bcahhhh: 6oAbme 4 (rp., ap.), 5 h 3 cootbctctbchho [Grasshoff, 1990, p.280, NelSO, 
132 1331 

’127. Bap.: +561/6° (ap.). 

128. Bap.: +63° (rp.). 

129. Bap.: +74° (ap.). 

130. Bap.: +72° (ap.). 

131. Bap.: +64° (rp.). 

132. No9 B cosBesAKH BoAonaca (vBoo). 

133. «PaKOBHHa» — nanuHpb qepenaxH, h 3 Koroporo, corAacHO rpeaecKOMy MH(j)y, 
MAHACHCH FepMec naroTOBHA nepayio AHpy. 

134. CorAacHO oahoh h 3 BCpcHii MK(t>a, FepMec, hto6u HaroroBHTb AHpy, HcnoAbaOBaA 
OuHbH pora, KOTOpue oh yxpaA y AnoAAOna. 

135. Bap.; 21° (rp.), 24° (rp., ap.). 

136. Co3Be3AHe JleOeAa b paHHCii rpeMecKoii TpaAHuHH naauBaAocb FlTHueH h hc 
OTOACA ecTBAaAocb c AcOcACM (Apam, 175), ho b «KaTacTepH3Max» FlceBAO-SpaTOc^ieHa 
3T0 co3Be3AHe yxce naaBano HeSeACM [Poccuyc, 1991, c.76]. 

137. Bap.: +491/3° (ap.). 

138. Bap.; 16° (ap.). 

139. CO Cyg He TyMaHHOCTb, a xpaTHas aaesAa. 

140. floArora onpeACAcna c norpeniHOCTbio okoao 4°; bosmoacho, aoaacho 6uTb 
4^3° [P.-K., p.98, Nol84J. 

141. Bap.: +281/4° (ap.). 

142. No23 (=ePer). 

143. Bap.: +305/6° (ap.). 

144. Bap.: +16° (ap.). 


19 K. nxoJieMeii 
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145. No21 B co3BC3flMH Tejibua; ec ecjiHiHHa xaM yKaaana KaK «3». 3Ta 3Be3aa 
H3BccTHa xaKXC KaK y Aur, ho b HacxoHiuec BpcMs oxhocmxch k C03Be3aMio Te..xbu,a. 

146. B03HHHHM M3o6paa<a.fiC5i HHOraa b anttHHOM xyHHKC, aocxaraBiueii cxynHeii ero 
Hor I PA, p.353, n.l45|. 

147. Bap.; 23° (rp.). 

148. Bap.: +16° (rp.), +13° (rp.), +10'/2° (ap.). 

149. Bap.: +33V6° (rp.), +2334,° (rp., ap.). 

150. Bap.: 263^3° (rp.). 231/3° (ap.). 

151. SHa^cHHM LUHpox 3BC3fl Nol4, 15, 16 b HCKOxopHX apa6cKMX pyKOnwcax 
npHBOflaxca CO 3HaKOM ( + ) \Kunitzsch, 1986, S. 62-63!. 

152. r.Fpacxoc}), c.:icflyM K.MaHHunycy |HA 11, 40j, oxoxaecxBaaex oxy 3Be3fly xax 
58 Oph (HR 6595) jCmwAo//, 1990, p.2l8, 258, No25l j. 

153. Bap.: +11/3° (ap.). 

154. Bap.: 1/3° (ap.). 

155. Tax co3BC3flHc 3mch Ha3biBanocb bo BpcMCHa flxoacMea, i,xo6h oxawnMXb ero 
ox co3BC3flnM ilpaKOHa (Boabujaa Sinca) h rHflpw (BoaaHaa Sinea). 

156. Bap.: 211/3° (rp., ap.). 

157. Bap.: +16'/4° (rp., ap.). 

158. Bap.: +37^3° (rp.), +381/3° (ap.). 

159. AHXHHOii — Moaofloii mcjiobck, ^ioOhmcu HMncpaxopa Aapnana, yxoHyBuiHii b 
H wac B 130 r. h.o., b ero accxb Owa ocHOBaH ropoa AHXMHOnoab. CoraacHO aerenae, 
AapwaH no>Kcaaa yBHacxb 3BC3ay, b Koxopyio ncpcccawaacb ayuia Ahxhhoh, xax B03HHKao 
0X0 co3BC3aHC. Hch3bccxho, HMca aH nxoacMCH KaKoe-aH6o oxHOiuenne k ero 
oxoxaccxBacHHK). 

160. Bap.: 26° (rp.). 

161. Bap.; +34° (rp., ap.). 

162. B apcBHocxH cosBcaaHC HaawBaaocb «roaoBa KoHa» Haw «rpyab KoHa». B caMOM 
acac, xoai.KO roaoaa ynOMHHacxca npH ooHcaHHH noaoxccHHH 3BC3a b oxom co3Be3aHH. 
Cciiaac oho hocmx Ha3BaHHC Maaoro KoHa. Ero M3o6paxcHHa hc coxpaHHaHCb, MHonie 
apcBHHC aBTopw onycKawx 0x0 c03BC3aHC IPA, p.35S, n.l64]. 

163. KaK yxe roBopHaocb (kommchx. 25), Kohcm FlxoaeMeii HaauBaex co3Be3aHe 
ricraca. 3x0 noaxBcpxaaexca xcm, mxo npH onHcaHHH noaoJKCHHH 3Be3a b npeaeaax 
C03Be3aHa ynoMHHaroxca ero xpuaba. 

164. 3xa 3BC3aa H3BecxHa xaxxc xax d Peg, ho b naexoamee BpeMa oxHOCHxca k 
co3Be3aHio AHapoMeabi. 

165. Bap.: 91/6° (rp., ap.). 

166. M3BccxHa xaKx<e xax v Peg, ho b naexoamee BpeMa oxhochxcm k co3Be3aMio 
AHapoMcaH. 

167. K.MaHHu,Hyc npHHHMaex anaaenHe 65/6° |HA II, 401]. 

168. Bap.: +li/6° (rp., ap.). 

169. Cm. kh.VH, ra. 1, c. , a xax^e \ManiUus, 1894, S.58]. 

170. Bap.: +101/2° (rp.). 

171. CHMBoaHaecKoe H3o6pa>KeHHe Tcabua npeacxaaaaao xoabKO nepeanioio qaexh 
(JjHrypH 6uKa. 

172. Bap.: 243^3° (ap.), 213^3° (ap.). 

173. Bap.: 101/3° |HA 11, 401 j. 

174. Bap.; -101/3° (ap.). 

175. Bap.: -11/4° (ap.). 

176. Bap.: 125/6° (ap.). 

177. Bap.: 171/2° (rp.). 

178. Bap.; -4° (rp., ap.). 

179. Noll B co3Be3aHH Bo3HH>,ero; BCJiHHHHa 3Be3abi xaM «6oabuie 3», x.e. 3-2. 

180. Bap.: +1 (rp., ap.). 

181. /loaroxbi 3Be3a No26, 27 K.MaHHUHyc aanHcwBaex b oOpaxHOM nopaaxe [HA 
11, 4021. 

182. Bap.: +71/6° (rp., ap.). 

183. OnHcaHHe Haesia y FlxoaeMea ne Bnoane hcho; cpeaH 3Be3a, oxhochmhx k 
H aesiaaM (No30-32), oxcyxcxByex AabuHona (^/Tau), caMaa apKaa 3Be3fla Flaeaa; 
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oieBHaHO aaecb, kek h b hckotopbix apynix cjiv'iaax, mm hmccm ae^io c HCKa^CHHCM 
(h npHTOM aocTaToiHO apcBHHM) TCKCTa Kaxaaora. 

184. Bap.: 21° (rp.). 

185. Bap.: +9?^3° (rp., ap.). 

186. Bap.: 261/6° (rp.). 

187. Bap.: +3° (rp., ap.). 

188. Bap.: 181/6° (aar.); floaroxa axoft SBeaaM npHBoanxcfl FlxoaCMeeM b kh.X, ra.l, 
C.316 xax 181/4°. Cm. xax^ice [PA, p.365, n.2()0]. 

189. Bap.: 21i/^° (rp., ap.). 

190. Bap.: -2/3° (rp.). 

191. Bap.: 81/6° (rp., ap.). 

192. Bap.: 3° (rp.), 5%° (aax.). 

193. Bap.: +3° (rp.), +2/3° (ap., aax.) 

194. K.MaHHUHyc h nexepc-Hoy6.a oxoxaecxBaaiox axy SBeany xax e Cnc, Koxopaa 
HaxoflHxca B6aH3H pacceaHHOro SBesanoro cKonaeHHa M44; onHaxo flxc.TyMcp canxaex, 
axo B aaHHOM cayaae peab Haex He o6 oxaeabHoii sBeaae, a o caMOM xyMaHHOM o6beKxe 
H nepeBOHHT cooxBexcxBeHHO aaHHoe mccxo xax «cepeflHHa xyMaHHoft MaccM Ha rpynH» 
[PA, p.366, n.207]. 

195. Boabinaa norpeuiHOcxb b anaaeHHH niHpoxM (ok. 3°, coraacHO [Grasshoff, 1990, 
p.293, N9457]) [P.-K., p.l02, No457]. 

196. Bap.: 191/6° (rp., ap.), 151/6° (ap.); oxoamecxBacHHe a Cnc cooxBexcxByex 
3HaaeHHK) 19^°, ecan ace npHHaxb 15?^3'', Kax axo aeaaiox [P.-K.], xo HaH6oaee 
BepoaxHMM 6yflex oxoJKaecxBaeHHe o' + Cnc. 

197. Bap.: 21l/^° (ap.), 211/2“ (rp.), 21^3° (ap.). 

198. SnaaeHHa oinpox SBeaa Ns 12 h 13 HSMeneHM MecxaMH; o6paxHaa nocaenoBa- 
xeabHOCXb ayame cooxBexcxByex aeftcxBHxeabHHM KOopannaxaM v h | Cnc; H3MeHeHHe 
He HMeex xeKcxyaabHoro noaxaepacaenna, oanaxo oho npnnaxo 6oabHiHHcxBOM Hccaeao- 
Baxeaett. 

199. Bap.: 41/6° (ap.). 

200. Bap.: 13° (ap.). 

201. Bap.: 121/3° (ap.). 

202. Bap.: +lli/i° (ap.), +11^3° (ap.). 

203. OxoacaecxBaeHHe oaenb HenaaeacHoe; oho 6yaex npaBnabHMM, ecan npeano- 
aoacHXb, axo aoaroxa 3Be3aM yxaaana neaepHO [P.-K., p. 102-103]. 

204. Bap.: -31/5° (rp.), -3° (ap.), -1/3° (ap.). 

205. Bap.: 1/6° (ap.). 

206. BepoHHxa Han BepeHHxa (ox. 273-221 r. ^o h.o.) — aoab uapa KnpeHM 
Meraca, cxaBiuaa acenoH IlxoaeMea III 3Beprexa, xoxopMH Ha3Baa b ee aecxb a^HHoe 
co3Be3aKe. 

207. floaroxa NqI aoaacHa 6HXb 6oabnie acwroxu No2, nooxOMy [P.-K.] Menaiox hx 
M ecxaMH; K.MaHHunyc Menaex 3HaaeHHe aoaroxu Nq 2 na 26°. 

208. Bap.: +1/3° (rp.), +3° (rp., ap.). 

209. Bap.: +11/2° (rp.). 

210. Bap.: +21/2° (rp.), +21/6° (ap.). 

211. Bap.: 111/3° (ap.). 

212. Ha3BaHHe oanaaaex «npeaBecxHHx c6opa BHHorpaaa» win «BHHorpaaapb». 

213. Koaoc nnienHuM Han xaxoH-aHOo apyroii xaeGHMH 3aax. 

214. Bap.: IT (ap.). 

215. Bap.: +6° (ap.). 

216. Bap.; -1/3° (ap.). 

217. B HexoxopMx apaOcxHx pyxonHcax yxaaana ceaepnaa ninpoxa. 

218. Bap.; +61/^° (rp.), +6^° (ap.). 

219. Bap.: +71/6° (rp.). 

220. Bap.: 3^3° (ap.). 

221. Bap.: -71/3° (ap., aax.) 


19* 
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KHHFA BOCbMAfl 

1. X^Xai — 6yKBajibHo «KjiemHH [CicopiiHOHa ]»; HasBaHHC «K;iemHH» riTOJiCMCH 
HcnojibsyeT noBciOfly b «AjibMarecTe» KaK o6o3HaqeHHe cosBesflHa Bccob, kpomc flByx 
cjiyaacB B KH.IX, rji.7, c.305 h b kh.X, ra.l, c.317, roe ctoht /i>y6 (; «Becbi» npn 
UHTHpoBaHHH 6o;iee paHHHx Ha6jiiofleHMH. Cjiobo XnXxii riTOJiCMeii Hcnojibsyer raK^KC 
KaK o6o3Ha'ieHHe anaKa aonnaKa «Bechi» npa onpeaejieHHH aojiror aBcaa b Karaaore. 

2. Bap.: +31/4° (ap.). 

3. Bap.; +3° (ip., ap.). 

4. OroxaecTBjieHHe aayx nocjieaHHx aBeaa KpaiiHe HeonpeaeaeHHoe [PA, p.370, n.3]; 
K.MaHHuHyc, n.KyHHum h r.FpacxocJ) OTOxaecTBaaroT hx Kax 41 h k Lib. 

5. Bap.: -81/6°, (rp., ap.). 

6. SBeaahi No 15, 16 h 17 o6o3Ha<iaiOTCfl TaxjKe xax a, v w t Lib cooTBercTBCHHo; 
BCTpeaaiOTca rax^KC o6o3HaaeHHa N® 15 = y Sco, N? 17 = cj Sco. 

7. Bap.: -6^4° (ap.). 

8. Bap.: -61/6° (rp., ap.). 

9. BojibuiHHCTBO HccjieaOBaTejieii OTOxaecTBaaer N® 14, 15 xax 5', Sco, onHaxo 
He acHO, xaxaa h3 hhx ecTb xaxaa [PA, p.372, n.7]; r.Fpacxoci) npwHHMaeT o6paTHHH 
nopaaoK [Grasshoff^ 1990, p.297, N? 559, 560]. 

10. Bap.: -151/3° (ap.). 

11. Bap.; 25i/i° (ap.). 

12. Bap.: -11/6° (rp.). 

13. B [PA, p.373] npHHaro omH6o>iHO -3i/io, OflHaKO b rpeaecKOM Texcre [Hei II 
112, 15] HaxoflHM 1/6 H TO *e caMoe b apaOcxHx pyxonncax xaraaora [Kunitzsch, 1986, 
S.109, N® 575]; IlToaeMeft npn onpenejieHHH noaroT h uinpor SBeaa b xaraaore HHroe 
He HcnoabsyeT npo6b 1/10. 

14. Bap.: -35/6° (ap., aar.). 

15. 0 TOM, xax Bur.aafleji h hah aero npenHa3Haaa.aca 3 tot 3.aeMeHT oneaHHa 
CTpcAbua, CM. [PA, p.374, n.l3]. 

16. Bap.: 22^3° (ap.). 

17. Bap.: 251/3° (rp.). 

18. Bap.; 221/3° (ap.). 

19. Bap.'. 3 (ap.). 

20. Bap.: 3, 4 (ap.). 

21. K.MaHHuHyc, n.KyHHum h F.FpacxocJ) OTOxaecTB.aaioT ary 3Be3fly xax Sgr. 

22. Bap.; 235/6° (rp.). 

23. Bap.: -26° (rp., ap.). 

24. Bap.: 271/3° (rp.). 

25. Bap.; 9° (rp., ap., .aax.). 

26. Bap.: +^''3° (rp.). 

27. Bap.: 23° (ap.). 

28. Sflecb yxaaaHHe «ror» coeunueHo co aHaaeuneM xoopflHHaThi «0»; bo3mo*ho, 3to 
fl0.a*H0 cjiy^HTb yxaaaHHCM ua to, ano aaeana pacno.aaraeTCH ueMHoro x wry ot 
axjiHiiTHKH [PA, p.376, n.25]. 

29. Jl^.TyMep caHTaeT, aTO 3necb peab Huer ue o «cnHHHOM», a o w:khom njiaBHHxe 
[PA, p.376, n.26]. 

30. Bap.: 215/6° (rp.). 

31. Tax B rpeaecxoM Texcre [Hei II 120, 10], Ofluaxo, cor;iacHO fl^.TyMepy, auecb 
fl0.a*H0 6biTb «w*Hbix» [PA, p.377, n.31]; apabcxne uepeBOflbi uoflTBepxflawT 
upaBHjibHOCTb ero HcnpaB.aeHHa [Kunitzsch, 1986, S.116, Anm. 3]. 

32. p Aqr fl0.a*Ha 6biTb no mupore w:KHee ot G Aqr, noaroMy K.MauHunyc noMeuan 
MecraMH anaaenna mupor ana N® 13 h 14; HHxaxoro TexcTOBoro nOflTBepxacHHa ana 
TaxoH aaMeubi, oanaxo, ue cymecTByer. 

Bap.: +21/6° (ap., aaT.). 
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33. Bap.: +4° (ap.); HMeroTca rpeaecKHC pyKonncH, rae sra aaesaa o6o3Ha«ieHa KaK 
Haxoaamaaca k lory ot aiuiHOTHKH. 

34. Bap.: +41/2° (ap.). 

35. rierepc-Hoyda, Il.KyHHiyn h T.rpacxcxJ) oroacaecTBaaror ary SBeaay xax 94 Aqr 
(BSC 8866). 

36. Bap.: 221/3° (rp.). 

37. Bap.: -12° (ap.). 

38. Saeaaa 86 Aqr pacnojiaraerca no mapore loxHee 89 Aqr; aannue llToaeMea ne 
cooTBCTCTByioT aeftcTBHTejibHOMy nojioaceHHK) 3THX SBeaa. Cm. no aroMy noBoay [PA, 
p.378, n.40]. 

39. Bap.: 6ojibme 4 (rp., ap.). 

40. Bap.: +73/t° (ap.), +91/4° (ap.). 

41. Ha <uieHTe», coeaHHaiobaeif xBOcrbi aayx phi6. 

42. Bap.: 201/6° (rp.). 

43. Bap.:-6° (rp.), -11/3° (ap., Jiar.). 

44. Bap.: 221/2° (ap.). 

45. Bap.: 201/3° (rp.), 231/3° (rp.). 

46. Bap.: 281/3° (rp.). 

47. Bap.; 1/3° (rp., ap.). 

48. Bap.; +23° (rp., ap.). 

49. «3Be3aa na .noKre AHflpoMeflhi» — Ne 11 b cosBeaaHH AnapoMeabi (j/And). 

50. Bap.; 26^3° (rp.). 

51. Bap.; +13° (rp., ap.). 

52. OToxflecTB.aeHHe 3Be3fl Ne 31 h 34 onenb Heonpeae.aeHHoe [PA, p.380, n.57]; 

n.KyHHum 0T05!mecTB.afleT hx b o6paTHOM nopaaKC, x.e. Ne 31 Psc, Ne 34 

= ;i;Psc [Kunitzsch, 1986, S.122]. 

53. Bap.: 161/3° (rp.). 

54. Bap.: 71/3° (rp.). 

55-. Bap.: -151/3° (rp.). 

56. OTOxaecTB.aeHHe aaeaa Ne 12-20 Kpaftne Henaae^Hoe. 

57. Bap.: -11%° (ap.). 

■ 58. Bap.: —161/2° (rp.), —135/6° (ap.); nocaeanee anaeieHHe, bo3mo»cho, ABaflerca 
npaBHabHbIM. 

59. i Ori ne sBaflexcA aBoiiHoii aBcaaoii b coBpeMenHOM noHHManHH; aaecb hmccx 
M ecxo CHxyai^Ha, Koraa ase caa6bie aBeaaH pacnoaoaceHH 6aH3Ko apyr ox apyra [HA 
II, 405]. 

60. Bap.: 4%° (rp., ap., aax.), 41/2° (ap.). 

61. Bap.: —201/2° (ap.),—201/3° (ap.); nocaeanee aHaaenne npnnaxo r.rpacxo<Jx)M 
IGrasshoff, 1990, p.303, Ne 748]. 

62. Bap.: 265/6° (ap.), 27%° (ap.). 

63. Bap.: -28%° (ap.). 

64. Bap.: 26%° (rp., ap.), 26%° (ap.). 

65. Boaoft pexH Spnaan. 

66. y HxoaeMea Hoiapo? (<(peKa»); oxoamecxBaaexca c MH(})HaecKOH pexon SpnaanoM 
y*e ApaxoM; nceBao-3paxoc(t»eH b «KaxacxepH3Max» yxaepacaaex, axo 3xo Hna; noaaHee 
oxoxaecxBaaaacb c pexon Ho. 

67. Bap.: 13%° (ap.). 

68. Bap.: 16° (rp.). 

69. Bap.: 145/6° (ap.), npHnaxun F.FpacxocJxjM [Grassho//, 1990, p.305, Ne 786]. 

70. OxoxaecxBaeHne aaeaa Ne 15-17 xpanne Henaae^noe. 

71. Bap.: -235/6° (ap.). 

72. Bap.: -53%° (rp.), -50%° (ap.). 

73. OxoacaecxBaenne 3Be3a Ne 31-33 Heonpeaeaennoe; ecan ocnoBhiBaxbca na 
anaaennax aoarox, xo ayame noaxoaax i, g, h Eri [P.-K., HA II]. F.Fpacxo(j) canxaex, 
axo oxoxaecxBaeHne, npnnaxoe b [P.-K. ], ayame oxBeaaex npHaeaennuM KoopannaxaM 
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3Be3fl H onpeflenaer hx Kax BSC 1214, 1195 h 1143 cooTBercTBeHHo [Grasshoff, 1990, 
p.218, 307, No 802-804], 

74. Tax B rpeaecxoM rexcre h b apa6cxHx nepCBoaax, ho ao,n*Ho Ohtb, Bepoarao, 
«4»; 6 Eri — asoHHaa 3Be3aa 3-4 BejiHHHHiii. 

75. Bap.: 241/3° (ap.). 

76. Bap.: -44° (ap.), npHHaTHft r.rpacxo<|x)M [Grasshoff, 1990, p.307, No 814]. 

77. Ceiiaac C03Be3flHe hocht HaaBaHHe «BojibinoH nec». Bo BpeineHa nTO.neMea 
Kbuv («nec»), nocxojibxy C03Be3AHe Ma/ioro Oca Ha3biBa;iocb HpopHOHOM. 

78. Peab Haer o CnpHyce; nTOJieMeii He Hcnojibayer aro HaaBanne, xoTa oho 6buio 
HSBeCTHo B FpeuHH y*e bo Bpeinena FecHoaa; CnpHyc b Hacroanjee BpeMa He aB.naeTca 
xpacHOH 3Be3aoH, oanaxo b aHTHanocTH emy nepeaxo npHnncuBaerca 3 tot uBer. 

79. Bo.nbmaa norpeuiHOCTb b aoJirore (ox. 7; 19°, coraacHo F.Fpacxo<l)y [Grasshoff, 

1990, p.307. No 822]); yxaaannoe ancao 3a(])HXCHpoBaHO bo Bcex pyxonncax; BMecro 
Hero K.MaHHUHyc npHHHMaer npoH3BoabHO 211/3°, [P.-K. ] — 201/3°; no MHennio 

J],*.TyMepa, aaecb Hineer inecro ouiH6xa FlToaeMea. 

80. ripH OTOxaecTBaeHHH aroft 3Be3abi H>x.TyMep caeayer [P.-K.]; coraacHo 
K.MaHHpHycy [HA II, 58], FI.KyHHuuiy [1986, S.138] h F.Fpacxo(l)y [Grasshoff, 1990, 
p.96-97, 307, No 836 ], aro 19 Mon; ara >xe 3Be3aa o6o3HaaaeTCa HHoraa xax d Mon. 

81. Boabuiaa norpeuiHOCTb b aoJirore; noaroiny b [P.-K.] npHHaro A = 7°, oanaxo 
aro HcnpaBaeHHe He HMeer TexcryaabHoro noaTBepxacHHa. 

82. CoBpeMCHHHH Maabiii Flee; HaaBaHHe npoHcxoaHT or npOKiitov («npeaBecTHHx 
Hca*). 

83. Bap.: 29W (rp.). 

84. 3to 6oabmoe coaBeaane noapaaaeaaerca b Hacroamee BpeMa na aeTupe cosBeaaHa 
MeHbuiero paaMepa: KopMa, Tlapyca, Knab h KoMnac. 

85. Bap.: -461/6° (rp.). 

86. Saeaaa 4-ft BeaHaHHhi, coraacHO [Kunitzsch, 1986, p.140-141] h [Grasshoff, 
1990, p.309, N? 854 ]; o6o3HaaaeTca Tax>Ke HHoraa xax k Pup. 

87. Bap.: -49^4° (rp.). 

88. Bap.: -49^/6° (rp.). 

89. Bepxneft aacTH xopMhi, BepoaxHo, 6biaa npHaana cjxjpMa rycHHoft men. 

90. CoraacHO flx.TyMepy, aaecb Mo>KeT Buxb aroBaa na Tpex aaeaa 5-ft BeanaHHhi, 
o6o3HaaaeMbix cooTBeTCTBenno BSC 2819, 2823, 2834, nan xaxaa-aH6o hx xoM6HHaHHa 
[PA, p.389, n.l05]; F.Fpacxo^) npHHHMaer BSC 2834 [Grasshoff, 1990, p.309, Ne 859]. 

91. Bap.: -57^4° (ap.). 

92. Bap.: -60° (ap.). 

93. CoraacHO F.Fpacxo^Jy, aro BSC 3537 [Grasshoff, 1990, p.219, 309, Nq 870]. 

94. Bap.: -51i/i° (ap.). 

95. Bap.: -431/2° (ap.). 

96. CoaBeaane npeacraBaaer roabxo xopMOByio aaerb xopa6aa; epea npoxoanr 
npHMepHo noepeaHHe. 

97. flaa raxHx aecaa mo*ho yanaerb na nexoropiax apcBHHx H3o6pa*eHHax Apro 
[Poccuyc, 1992, c.54]. 

98. Bap.: -715/6° (ap.). 

99. FlTOaeMeii (xax h Fnnnapx b «KoMMeHTapHax x ApaTy») HaabiBaer aro cosBesane 
"YSpoq , T.e. BoasHOH SMeii (b My*cxoM poae); oanaxo b nosMe Apara (erpoxa 444) 
ero HasBaHHe aaerca b *eHcxoM poae "YSpa , r.e. Boaanaa 3Mea [PA, p.391, n.ll4]. 

100. Bap.: -14^4° (ap.). 

101. Bap.: -12° (ap.). 

102. Bap.: -145/6° (ap.), -14^3° (ap.). 

103. Bap.: -191/3° (ap.), -19^/f (ap.). 

104. Bap.: -23° (rp.). 

105. Bo BCex rpeaecxHx pyxonneax ctoht —2614°, rpy6o omnOouHoe ancao, ho b 
O oabuiHHCTBe apaOexHx pyxonneen —2314”; nocaeanee ancao npHHaro bo Bcex 
coBpeMeHHHx HsaaHHax xaraaora. 

106. Bap.: 201/3° (ap.). 
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107. Bap.: -291/6° (ap.), -22'/f (ap.). 

108. OwcHb Bc.nMKa norpciuHOCXb; npeaaaracrcsi ncnpaBacHMC -13;40 (P.-K., p.ll2; 
HA 11, 4051. 

109. Bap.: -16° (ap.). 

110. Bap.: 26>/3° (ap.), npHHsiTbiii r.fpacxocJjOM \Grassho/f, 1990, p.311, N9 921 ]. 

111. Ha apcBHMx M3o6paJKCHMax BopoH k.,iioct BoaaHyio 3 mcio. 

112. Tnpc — pasHOBnaHOCTb xccaaa, BcxBb, npMHaa.ac>KHOCTb nocieflOBaraieM 

B,MOHMca; 3aKaHMMBa.ncH BMHorpaaHhiMM aneTbaMH tt apyrwMM 3M6yiCMaMM, CBa3aHHHMM 
C Ky.nbTOM /iMOHMCa. 

113. Bap.: -255/6° (ap.). 

114. Bap.: -33° (rp.). 

115. CO Ccn Hc OTac.nbHaM 3BC3aa, a uiapoBoc SBcaaHOC CKon.aeHMe NGC 5139. 

116. Bap.: -43° (rp., ap.). 

117. Bap.: -541/6° (ap.). 

118. Bap.: -44i/6° (rp.). 

119. CoBpcMCHHoc Ha3BaHHc — Bojik; H3o6pa.>Ka.nca paaoM c KcHraepoM, npa^eM 
noc.ncaHMii acp^aji cro npaBoii pyKoii aa aaaHMC .nanw jPA, p.396, n.l38] yijin npoH3a.n 
KonbCM. 

120. Bap.: -251/6° (ap.). 

121. Sra BC.nMmiHa ctomt bo bccx pyxonMcax, ho c.aMUJKOM Be.aMKa norpeiuHOcrb; 
OTO>KflCCTB.acHMc OToii aBcaaw coMHMTCJibHO I P.-K., p.ll2, N? 982]. 

122. n.KyHMpuj OTO>KflCCTB.fi«CT 3BC3abi No 15 m 16 xax j; Lup m ^ Lup, c.aeay9 
jP.-K. I \Kunilzsch, 1986, S.158|: OToacaccTEjiCHMc npMHHTO Taxacc r.rpacxo(J)OM 
\Grasshoff, 1900, p.220, 313, N? 987, 9881. 

123. Bap.: 271/3° (ap., .aar.). 

124. Bap.: -11'/^° (ap., .aar.). 

125. XcpTBCHHHK H3o6pa>Ka.aca ncpcBcpHyrbiM, t.c. ocHOBaHMCM k ceaepy. 

126. Bap.: 31/6° (rp.), '/3° (ap., .aar.). 

127. Bap.: 261/6° (rp., ap.). 

128. Bap.: 311/4° (rp.), 34° (ap.). 

129. n.KyHHu,uj npMHMMacT, cacayji |P.-K. |, OTO>KaccTB.acHMe <5’’^Tel {Kunitzsch, 
1986, S. 160], HO r.Fpiicxoci) \Grasslu)ff, 1990, p.313, N? 998] coxpaHHCT OTo>KaecTB.neHHe 
B,jK.TyMcpa (aTcl), npHHsrroc cmc K.ManHuHycoM. 

130. Bap.: -201/3° (ap.)., npHnsiTwii r.rpacxo(ix)M [1990, p.313, N? 100]. 

131. No 24 B C03BC3aHH Crpc/ihua (aSgr). 

132. Bo3mo>khum BapMaHT oTo>KaccTB.acHM9 — /cCra. 

133. 3BC3aa Nq 42 b co3BC3aMM Boaoacsi. 

134. Bap.: -11^3° (ap.). 

135. Bap.: 26° (ap.). 

136. 3BC3a 11, nocKo.abKy No 1 BxoaMx xaxacc b coaBcaane Boaoaea. 

137. OxoxcaccxBacHMC aacaa N® 13-18 KpaiiHC nconpcacacHHOc; n.KyHHuiii, caeaya 
] P.-K. I, oxoxcaccxBaHCx N? 13-15 xax a, y, e Mic cooxbcxcxbchho [Kunitzsch, 1986, 
S.164I; r.FpacxocJ) npMHWMacx oxoacaccxBacHMsi flac.TyMcpa, ho mchhcx ero nopaaox: 
No 17, 18 — y, a Mic [Grasshoff, 1990, p.221, 315, N® 1027-28]. 

138. Ha caMOM acae b xaxaaorc, ccaM cyMMMpoBaxb wHcao aaeaa no bccm coaBcaanaM, 
3a(})MxcMpoBaHO 1028 o6i>cxxob (cnaouiHa» nyMcpauMsi aacxcsi b [P.-K.; Kunitzsch, 1986; 
Grasshoff, 19901), oanaxo xpn aBcaabi (v Boo, /3Tau, a PsA) yxaaaHU aBaacaw; xaxHM 
o6paaoM b xaxaaorc npMBoaHxcsi xoopaHnaxM Bccro aaH 1025 o6bexxoB. 

139. SBcaabi, o xoxopwx Macx pcwb, aaHHMaiox b xaxaaorc cacayromHc noaoacCHHa: 
Nq 31, 36, 32, 33, 34 m 35 cooxbcxcxbchho b coaBcaaMH KcHxaBpa; coraacno onHcannio 
B xaxaaorc a Cru naxoanxcsi hc «Ha aoahiacxo, a cna xonbixe». 

140. SBcaau Nq 10 b coaBcaaHH Boaxa, Nq 7, 6, 2, 4 h 3 cooxbcxcxbchho b 
coaBcaaHM XcpxBCHHMxa. 

141. SBcaabi Nq 17, 18, 19, 22 b coaBcaaHH CxopnHOHa h Nq 25, 2, 3, 1, 4, 5 
cwxBCxcxBCHHO B coaBcaaMM Cxpcabua; b xcxcxc bmccxo «ayx» cxohx «Cxpeacu»; 
McnpaBacHMC K.MaHHuHyca, npMHHXoc /l,*.TyMcpoM [PA, p.400, n.l61 [. 
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142. T.e. BHe npeje^ioB M.ie^iHoro IlyTH; sBeada Ng 18 b cosBeaaHH Smch. 

143. SBcaaM Ng 15, 12, 8 , 7, 5 h 3 cooTBexCTBCHHo b cosBeaaHH Opaa; b KaTa;iore 
■/Aql onHcana kbk Haxoaamaaca «Ha acBOM iuie«ie». Tpn nocJieaHHe sBesaia K.MaHHunyc 
OTOJKaecTBjiaex kbk a, ^ a o Aql [HA II, 67], a flx.TyMep xaK a, <p a f Aql [PA, 
p.401, n.l64], xoxa SBesaia ^ h v He BKaioneHiii b Kaxaaor. 

144. SBcaaM Ng 1 h 5 b coaBeajHH CxpevXiii. 

145. SBeaabi Ng 11 (<tHa cepeaHne aeBoro xpiiiaa^), 10, 13, 14, 12, 18, 19 
cooxBexcxBeHHo b cosBeaaHH IlxHuhi (JIe 6 eaa). 

146. SBeaaM Ng 5 (b Kaxaaore « 3 Be 3 aa b xBocre*), 17, 14 b cosBeaaHH IIxhuh h 
9, 13 B cosBeaaHH LIe<} 3 ea. 

147. SBeaaH Ng 7, 1, 11 h 6 b cosBeaaHH KaccHonen. 

148. Bee nepeaHcaeHHue aBeaaia npHHaflJie>Kax cosBesaHJo Hepcea; BSC 1314 — 

Ng 28; O' — Ng 7; v*' — Ng 9, 10; h h ^ — Ng 1 (b Kaxaaore «Ha kohuc npaBOH 

pyKH», 3aecb *e Hineexca b bh^v, no-BHaHMOMv, pyxoaxb opyxHa Hepcea — Meaa hjih 
cepna); x — Ng 5; y — Ng 3;' r/ — Ng 2; 72, 2, 48, /u — Ng 16-19; 53 — Ng 20; 
58 — Ng 21 (B Kaxaaore «Ha npaBoft aoai>i>KKe«>). 

149. 3Be33H Ng 3, 5, 6 , 14, 12, 8 , 9 cooxBexcxBeHHo b coBBeaaHH Bo3HHaero. 

150. SBeaan: Ng 19 b coaBeaaHH 5 aH 3 HeuoB, Ng 12, 9 h 10 b coBBeaaHH OpnoHa, 
Ng 20, 18, 14-17 b coBBeaaHH 5 aH 3 HeuoB. 

151. Tax B rpeaecKOM xexcxe [Hei II 176, 18]. OaHaKO H.KyHHmn Hcnpaaaaex axo 
Mccxo Kax «3Be3aa aa ero raasax* [Kunitzsch, 1974, S.322, Ng 533]; HcnpaBaeHHe 
npHHaxo fl*.TyMepoM [PA, p.403, n.I72]. 

152. SaesaH Ng 2, 3, 4, 5, 19 b coBBeaaHH Boabuioro Hca. 

153. B xaxaaore HToaeMea Bce nepeHHcaeHHHe 3 Be 3 aM npHHaa.'ie^ax cosBesanro 
Apro; Ng 5 (m Pup), Ng 6 (BSC 2948 + 2949), Ng 8 , 9 (3, 1 Pup), Ng 17 (x Pup), 
Ng 38 (<iVel), Ng 22 (BSC 3439), Ng 2 (p Pup), Ng 31 U Vel), Ng 27 (/3Pyx), Ng 35, 
36 (y Vel, x Car). 

154. Hmeexca b anay aanaaHoe oxBexBaeHHe MaeuHoro HyxH, o xoxopoM 
ynoMHHaaocb Buuie. 

155. Saesahi Ng 12, 13, 14, 9, 16 b coaBeaaHH CxopnaoHa. 

156. SaeaaH Ng 12 (f/Oph), 13 (^ Oph), 14 (36 Oph), 9 (,« Oph), 10 (v Oph) b 
co 3 Be 3 aHH SineeHocua h Ng 16, 17 (5, 7 Ser) h 18 (0Ser) b cosaesaHH SmeH SMceHocpa. 

157. SaeaaH Ng 25, 26, 27, 28 ( 66 , 67, 68 , 70 Oph), Ng 29 (72 Oph) b coaBeaaHH 
SMeeHoepa, Ng 9 (^ Aql) b co 3 Be 3 aHH Opaa, Ng 1 (/3Cyg), Ng 4 (yCyg), Ng 3 
(rjCyg), Ng 6 (dCyg), Ng 15, 16 (o*, o^Cyg), Ng 5 (a Cyg) b C03Be3aHH Hthum 
( ile 6 eaa). 

158. B,exaabHNH aHaana xoHcxpyxuHH npeueccHoHHoro rao 6 yca HxoaeMea cm. b 
[HAMA, p.890-892]; o xpaaHuHH xoHcrpyHpoBaHHa HeOecHbix rao 6 ycoB b aHTHuHoexH 
CM. [Schlachter, 1927], a xax*e [Poccuyc, 1992, c.100-106, 174-178]. 

159. OaeanaHo, peub naex o nopoae aepeaa, HCnoabaycMOH aaa HaroxoaaeHHa aexaaeii 
MexaHHueexHx npa^poa b nepnoa aHxHUHOcxH [PA, p.405, n. 180]. 

160. 3x0 Heo 6 xoaHMO aaa xoro, Mxo 6 bi xpaii xpyra lUHpoxfai coanaaaa c 6 oabmHM 
xpyroM HeOecHoro rao 6 yca. 

161. 3a Hauaao oxcuexa aoaroxhi aaecb npHHax Cnpayc (a CMa, Ng 1 b coaaeaaHH 
Boabuioro Hca) xax caMaa apxaa 3Be3«a Ha He6e; oanaxo HcnoabaoBaxb Cnpuyc a 
xaueexae Hauaaa oxcuexa neyaoBno, xax xax oh pacnoao*eH canuixoM ^aaexo ox 
axannxHXH (/3 = -391/6°), noaxoMy b ^cHoapyuHiiix xa6aHuaxi> 3a nauaao oxcuexa 
CHaepHueexoH aoaroxN npanax Perya (a Leo, =+0;10°), pacnoao*eHHHH B6aH3H 
axannxHXH. 

162. floaroxa Cnpayca b xaxaaore: 11^3° BaHaHepoa; noaxoMy npn HaHeceHHH 
noao*eHHH aaeaa Ha noBepxHocxb rao6yca h 3 anaieaHH hx xaxaao*Hbix aoarox aoa*Ha 
BMHHxaxbca BeaHHHHa 772 / 3 °. 

163. Mh HMeeM aaecb xax Oh mapHHpHbiH MexaHH3M; xpyr MeHbuiero aHaMexpa, 
HenocpeacxBeHHO npHMHxaiomHH x noBepxHocxH rao6yca, no xoxopoMy oxcuHXHaaioxca 
uinpoxH aaeaa, xpennxea x neOecHOMy rao6ycy ocaMH, npoxoaaiuHMH uepea noaioCH 
axannxHXH; xpyr *e «MepHaHaHaj>, no xoxopoMy oxcuHxwBaioxca cxaoneHHa, xpennxea 
X nepaoMy xpyry ocaMH, yaaaeHHHMH ox noaiocoa axaHnxHXH na aeaHUHHy naxaona 
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SKjiHHTHKH K SKBaTopy e = 23:51°. «MepHaHaHHHii Kpyr» b repMHHOJiorHH IlTOJieMea — 

Kpyr CKJIOHeHHH B COBpeMeHHOM nOHHMaHHH. 

164. flyia anoxH Karajiora paccroaHHe no aojiroxe Capayca or tomkh jierHero 
coviHuecToaHna AA = 90° - 77^3° = 121/3°, icax CKaaano b xeKCre. 

165. O MexaHH3Me, nosBOjiaiomeM ycranaBnHBaTb Tpe6yeMyio luapory inecra, cm. 
[HAMA, p.1399, Fig.SO]. 

166. Peab Hfler o6 acrpojiorHaecKHX acnexTax — Tpane, KBaaparype h ceKCmae; 
llToaeMeM paccMarpHBaer 3 tot Bonpoc noapo6Hee b «HeTBepoKHHXHH» (kh.1, ra.l2). 

167. Sra «npH3Ma» ne HMcer HHaero o6u(ero c reoMeTpaaecKOH npH3MOH; Zl*.TyMep 
nepeBoaHT 3to cjiobo xax «band» — «noac»; oh noaaraeT, hto aaHHbiii repMHH CBaaaH 
c MexaHHaecKoii Moaeabio aBH^CHHa naaner IlToaeMea, onHcanHoft noBanee b 
«naaHeTHbix ranoreBax* [PA, p.407, n.l86]. 

168. VKaaaHHbie aBaenna HrpaiOT BaacHyio poab b ropoCKonnoii acrpoaoniH. 

169. B KaaecTBC «MepHanaHa» na ceaepHOM noaioce moxct cayxHTb aioboii boabiuoii 
Kpyr nedecHoii ctj)epbi, npoxoaau(HH aepea bckht. 

170. OnHCWBaa xapaKrep cyxoHHoro o6pau(eHHa 3Be3a, IlToaeMeH, oaeBHano, Baroaaer 
B Hx MHcao H naanexH. 

171. CoBMecxHue Bocxoau h aaxoaw aacaa h naanex, a xaxxe Hacxeii soanaxa 
paccMaxpHBaaHCb Kax acxpoaorHaecxH 3HaHHMbie cobwxHa. B aacxHOCXH, cobmccxhum 
BOCxoaaM H 3axoaaM nocaameHa xh.V «Acxpohomhkh» MaHHana (I b. ao h.3.— I b. h.3.). 

172. nepBbiii BHaHMhiH yxpeHHHH Bocxoa 3Be3aN — reanaxHaecxHii aocxoa, coraacHO 
COapeMCHHOH XepMHHOaOXHH. 

173. Peab Haex o xax naabiBaeMOM xocMHaecxoM aaxoae. 

174. Tax Ha3biBaeMbiH axpoHHHecxHii Bocxoa. 

175. reanaxHaecxHii aaxoa, coraacHo cospeMCHHoft xepMHHoaorHH. 

176. Saaaaa o6 onpeaeaeHHH BpeMCHH coBMecxHoti xyabMHnauHH (aocxoaa Han 
3axoaa) aannoii aaeBaw h peHxpa hcxhhhopo Coanna ecxb HeobxoaHMUM aaeMenx aaa 
peuieHHa 6oaee caoxHoii aaaaaH o6 onpeaeaeHHH aax rcaHaxHaecxHx Bocxoaoa h aaxoaoa 
3Be3a, xoxopaa paccMaxpnaaexca b caeayKJuieit raane. Ona HMeex xaxace acxpoaorHaecxoe 
BHaaeHHe, nocxoabxy npn ee peuieHHH onpeaeaaexca aoaroxa xohxh axannxHXH, 
xyabMHHHpyromeii nan Bocxoaauieit oaHOBpeMenHO c aaHHoii xoaxoft He6ecHoft ccJjepH, 
xoopaHHaxM xoxopoft H3BecxHhi. B ocHOBe ee peuieHHa ae*ax BbmHcanxeabHhie MexoaN 
H xeopeMw, pacCMOxpeHHhie b xh.I, ra.l3, 16, xh.II, ra.7-8. HcaepnbiBaiomHii anaana 
npoOaeMW cm. b [HAMA, p.32-34, 39, 927-928]. TlxoaeMeio npHnaaaexHx xaxace 
HeOoabuioii, aomeauiHli ao nac ne noanocxbio xpaxxax, H3BecxHbili noa HaaBaHHCM 
«(Da3bi», cneiiHaabHO noCBameHHhiii HCcaeaoBaHHio axoii npo6aeMbi (cm. cxaxbio 
dlxoaeMeii h ero acrpoHOMHuecxHii xpya»). 

177. T.e. xpyraM uinpoxH, npoBeaennuM aepea noaxKa axaHnxHXH h aaeaay. 

178. OanoBpeMeHHaa xyabMHHauHa BBeaabi © h Coanna M npeanoaaraex, axo b 
onpeaeaeHHHH momchx 0 h M oxaixyxca oaHOBpeMenno na MepnaHane. Ho MepHanaH 
nepecexaex axaaxop noa npaMbiM yraoM; no3xoMy 0 h M aoa*Hbi naxoaHXbca na oanoM 
H xoM *e xpyre CKaonenna, axo6hi xyabMHHHpoaaxb oanoapeMCHHo, npHueM 0 h M 
HMeiox oaHO H xo *e npaMoe Bocxoamenne a [HAMA, p.32]. 

179. rixoaeMeii paccMaxpHBaex noanbiii aJiepHaecKHH aexbipexcxopoHHHX 
NAAZH0N (pHC. 8.1), aaa xoxoporo cnpaaeaaHBo cooxHouieHHe 

Crd2HA Crd 2HA Crd 2N0 

Crd2AZ Crd2A0 Crd2ZN' 

B HCM AZ = 90°, ZN = 90°, HA = AZ + ZH = 90° + ZH; HA = HK + KA = 
= 90° + KA; A0 = KA + K0; aonoaHHxeabHO naxoaHM; ZH = e, K0 = )3 (uinpoxa 
3Be3abi, H3BecxHaa h 3 xaxaaora); KA — ayra b npaMoyroabHOM ccjiepHaecKOM 
xpeyroabHHxe EKA c ocxpHM yraoM e, noaxoMy ona aaaaex cxaoHenHe xohxh K 
axaHHXHXH, aoaroxa xoxopoH EK = A HBBecxna, h Mo*ex 6bixb naftaena no xabanne 
cxaoHeHHii xh.I, ra.l5; nocae axoro ayra ©N — cxaoHenHe xohkh 0 — MO*ex 6bixb 
Hafiaena HenocpeacrBenno h 3 npHaeaennoro cooxHouienHa. 
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180. Zl.na no.nHoro c(})epHaecKoro aeTwpexcTopoHHHKa NAAZH0N (pnc. 8.1) mo*ho 
sanHcaTb eipe oano cooTHomeHHe: 

Crd 2ZH _ Crd 2Z© Crd 2NA 

Crd2HA Crd 20N Crd 2AA- 

3aecb ZH = £, HA = 90° + e, 0N = <5 onpeAeaena Bbime; Z0 = ZN — N0 = 90° — <5; 
AA = EA — EA = 90° — EA; ayra EA moxct 6biTb HaitACHa no Ta6jiHu,e kh.11, rA.8 b 
npcAnoAoxeHHH, hto b npaMoyroJibHOM c(})epHHecKOM TpeyroAbHHKe EKA c ocrpbiM 
yraoM e OHa npcAcraBAaeT AOJirory, a abc APyrHC ayra — npaMoe BocxoxaeHHe h 
CKAOHeHHe. riocae aroro h3 npHBeaeHHoro cooTHomCHHa naxoAHM NA, hto aaer ham 
HeMeaaeHHo NA = NA + AA. 

Lleabio BwaHcaeHHH aBaaerca onpeaeacHHC npainoro BocxoacacHHa SBeaabi a = 
= NE = EA — NA = 90° — NA, KOTopoe paBHaerca npainoiny bocxoacachhio CoaHija 
Og. Snaa nocaeaHee, mh moxcom no Ta6aHuaM BpcMCH Bocxoaa b «npaMOH c(})epe» kh.1I, 
ra.8 onpeaeaHTb aoJirory Coanua a anaaHT, h aenb, Koraa Coanue fiyaer 

KyabMHHHpOBATb OAHOBpeMeHHO CO SBCaaOH 0. 

flannaa aaaaaa — eaHHCTBennhiH npHMcp b «AabMarecTe», Koraa IlToaeMeH 
npoHSBOAHT npeo6pa30BaHHe axaHnTHHecKHx KoopaHHax cBernaa A h b cooTBercTByiomHe 
HM 3KBaTOpHaabHbie KoopaHHarbi and. 

181. T.e. ecaH npoH3BeaeHhi BbiHHcaenna, no3BoaaioniHe onpeaeaHTb xoHKy 
aKannxHKH, Koxopaa KyabMHHHpyex oaHOBpeMeHHo c aaHHoii 3Be3aoft; axo oananaeT, 
axo KpoMe aKannxHaecKHx KoopaHuax SBesau A, p ham H3BecxHbi xaxa^e ee 
aKBaxopHaabHhie KoopaHHaxw a, d. 

182. nxoaeMeft paccMaxpHBaex noanbift c(J)epHaecKHft aexNpexcxopoHHHK 
A0EHZBA (pHC. 8.2), a^ia Koxoporo cnpaaeaJiHBo cooxHouieHHe 

Crd 2ZB Crd 2ZH Crd 20E 
Crd 2BA “ Crd 2H0 Crd 2AE’ 

rae ZB = ^, BA = 90° - <p, ZH = 90° - <5, H0 = <5, AE = 90°; nocKoabKy <p vt d 
HSBecTHH, ayra ©E onpeaeanxca oahoshahho h 3 npHBeaeHHoro cooxHomeHHa. 

Snaa ayry ©E, aenco HaftxH xoqxy neOecHoro axBaxopa, nepeceKaiomyio aHHHio 
ropH30Hxa oaHOBpcMeHHO c aaHHoii 3Be3aoft: ee npaMoe Bocxoacaenne 6yaex paBHo 
a + ©E, rae a — npaMoe Bocxo>KaeHHe aBeaaw. 

183. flyra neOecHoro aKBaxopa a + ©E ox tomkh Becennero paBHoaeHcxBHa ao ero 
BOCxoaameH xohkh E onpeaeaaex xaK>Ke BpeMa Bocxoaa p cooxBexcxByionieH ayni 
aKannxHKH ox xohkh Becennero paBHoaencxBHa ao ee BocxoaameH xohkh. HoaxoMy ecan 
Hcnoab30Baxb a + ©E KaK apryMCHx, xo no xaOnue kh.I 1, ra.8 moxho hahth 
cooxBexcxByiomee sHaaeHHe aoaroxhi xomkh aKannxHKH, Koxopaa bocxoahx oanoBpeMeHHo 
c aannoH 3Be3aoft. 

184. Peab naex o6 onpeaeaeHHH ay™ norpyjKCHHa Coanita, hah xak naabiBaeMOH 
arcus visionis (h) Coanua, npn Koxopoit 6yaex HMexb Mecxo reanaKHaecKHK bocxoa 
3Be3abi. SnaaeHHe h hcoOxoahmo aaa onpeaeaenna aoaroxhi Coanua, no KoxopoH MO*ex 
Obixb BHHHcaena aaxa reanaKHaecKoro Bocxoaa. CoraacHO llxoaeMeio, BeaHanna h aaBHCHx 
ox OaecKA aBeaabi, ee uinpoxH, yraa HaxaoHa v axaHnxHKH k ropnaoHxy. 

185. HaOaioaeHHa nosBoaaiox ycxanoBHXb aaxy h xoanoe apcMa reanaKHaecKoro 
BOCxoaa, na ochobahhh KoxopHx Moryx 6hixb onpeaeaenu cooxBexcxByiomHe Bocxoanmaa 
H H KyabMHHHpyioniaa M xoaxH axaHnxHKH (na pnc. 8.4 axo 6yayx xoaxH E h A), 
a xaK*e aoaroxy Coanua A^, axo noBBOanx naih-H ayry EZ («paccxoaHHe Coanua noa 
BeMaeft no Boanaxy^, xax nnuiex IlToaeMeH) h no uevi hb xpeyroabHHKa EZ0 ayry 
norpyxenna ©Z. 

186. IlxoaeMeH npHHHMaex Baecb Baacnoe xeopexnaecKoe aonymenne, ynpoujaiomee 
BHaHcaenna, a HMenno, axo BeanaHHa h He BaBHcnr ox reorpa(})HaecKOH uinpoxH inecxa 
Ha6aioaeHHa. Ono HMeex, no-BHAHMOMy, BbinyjKaeHHbiH xapaxxep, nocKoabxy b 
pacnopa*eHHH llxoaeMea ne 6biao Ha6aioaeHHH, nosBoaaiomHx onpeaeanxb h aaa 
KAHMaxoB, pacnoaoxennux ceaepnee h loacnee ox AaexcaHapHH [HAMA, p.928]. 
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187. riTOJieMeii paccMaTpHBaer nojiHufi c4>epHqecKHii HerHpexcropoHHHK H0ZEBA, 
fljifl KOToporo cnpaBefljiHBO cooTHomeHRe 

Crd 2AB Crd 2AE Crd 2Z0 

Crd 2BH “ Crd 2EZ Crd 20H’ 

rae BH = 0H = 90°; HSBecTHu aara, torhoc BpeMS h Mecro (p) Ha6aioaeHHfl; orcioaa 
HaxoaHM aoarory Bocxoaameii torkh aiuranTHKH A(E), xyabMHHHpyiomeH ToaxH 
3KJiHnTHKH A(A) (coraacHO MeroaaM, RaaoxeHHUM b kh.II, ra.9) h aoarory Coanua 
A(Z); OTCwaa AE = A(E) - A(A) h EZ = A(Z) - A(E); no Ta6aH4aM cxaoHeHHH kh.I, 
ra.l5 onpeaeaaeM cxaoHeHHe xyabMHHHpyiomeH tohkh axainiTHKH (3(A) h raxHM o6pa30M 
Bbicory AB = 90° - AH = 90° - (^ + <5(A)). Hocae aroro HcxoMaa BeanaHHa 0Z = h 
onpeaeaHTca HenocpeacTBeHHO h3 npHBeaeHHoro cooTHomeHna. 

188. riToaeMeii paccMarpnaaer tot ace c4>epHqecKHH qerupexcTopoHHHX H0ZEBA 
H TO ace cooTHomeHHe Meacay xopaaMH, coraacMo reopeMe Meneaaa; ho renepb Z0 
H3Be(n'Ha, a rpeOyerca naftiH ayry EZ. nocxoabxy H3BecTHbi aoarora h ninpora 3Be3aH, 
MoacHO HaHTH (coraacHO MeroaaM kh.VIII, ra.5) aoarory Bocxoaameft tohkh axaHiiTHKH 
A(E) (pHC. 8.4), no Heft A(A), coraacHo Meroanxe kh.11, ra.9. Orcioaa EA = 
= A(E) - A(A); AB = BH - AH = 90° - (^ + <5(A)); 0H = 90°. BaHHcaennoe aHanenHe 
ayrH EZ Hcncxabayerca aareM aaa naxoacaenna aoarorbi Coanua A(Z) b momobt 
reaHaxHHecKoro Bocxoaa, no xoropoft aenco onpefleairrb cooTBercTByiomyio aary. 

189. ripeueccHa ronex paBHoaoHcrBHft npHBoaHT x nocreneHHOMy H3MeHeHHio aoaror 
3Be3a, a caeaoBareabHO, h aar hx reaHaxHHecxHx BOCxoaoB h aaxoaoB. 

190. Taxoro poaa «3anHCH», r.e. coo6meHHa o Ha6aioaeHHax reaiiaxHHecxHx BOCxoaoB 
H aaxoaoB 3Be3a Ha pasHHx nraporax, FlroaeMeft npHBoaHr b CBoeft xHnre «cl>a3iii», 
coxpaHHBmeftca roabxo HacTHWHO. 

191. PeHb Haer o noroanux npencxasaHnax, ocHOBaHHUx Ha Ha6aioaeHHax bocxoaob 
H aaxoaoB aaeaa, npHMepu xoropux flroaeMeft npHBoaiir b «(t>a3ax»; noroaHue 
npeqcxaaaHHa 6faiaR raxace cocraBHbiM aaeMenroM rpenecxHx napanerM. O rpaaHiiHH b 
HcaoM CM. IPoccuyc, 1992, c.l62 h ca.]. 


KHHPA ilEBHTAa 

1. He Bnoane acHo, xoro b aaHHOM caynae mieer b BHay riroaeMeft. Hopaaox 
naaner, npH xoropoM Mepxypnft h Benepa pacnoaoaceHH Me*ay Jlynoft h CoaHu,eM, 
BCTpenaerca ao HroaeMea y L(imepoHa [O aHBHH., II, 43], BirrpyBHa [ApxHT., IX, 1, 
5], IlaHHHa [EcrecTB. hct., II, 8] h Ilayrapxa [O (})Hr. *hb., 31]; aabrepHarHBHaa 
rHnoreaa (Coanite caeayer 3a JlyHoft, a 3a Heft naaneTH) HMeerca y riaarona (THMeft, 
38D); noaanee aror nopaaox naaner npHiniCUBaaH raxace 3paT(x:(t)eHy h ApxHMeay 
[HAMA, p.690-692]. 

2. OrcyTCTBHe naOaioaeHHft npoxoacaenHft Benephi h Mepxypna no ancxy CoaHim 
B «naaHeTHHx rHnoreaax* o6bacHaerca HHaae; «EcaH reao croab Maaoft BeaHHHHH [xax 
naanera] coeaHHaerca c reaoM raxoft Ooabmoft BeaHHHHu [xax CoaHi;e], oho no 
Heo6xoaHMOCTH Oyaer HeBHaHMO BcaeacTBHe Maaocrn coeaRnaiomeroca reaa h Haanana 
nacreft CoaHua, xoropHe (xrraaHCb HenoxpbiTbiMH» [PA, p.419, n.2; Goldstein, 1967, 

p.6]. 

3. flBHaceHHa naaner b «AabMarecTe» anaananpyiOTca HeaaBHCHMO apyr or apyra. 
ripH 3T0M nopaaox naaner cymecTBeHHoro aHaneHHa He HMeer. CoBepmenno HHOft 
noaxoa HaxoaHM b «naaHeTHHx ranore3ax», rae paapaOoraHa CHcreMa reoi;eHTpH>iecxHx 
naaneTHHx paccroaHHft. Kaacaaa naaHera b neft nepeMemaerca b npeaeaax cctepHnecxoro 
xoabua onpeaeaeHHoft roamRHH h paanyca. HaaneTHHe xcxabim (^epu) Baoxcenn apyr 
B apyra raxHM o6pa30M, htoOh He (xrraaocb Mccra aaa nycroTH, rax nro HaH6oabmee 
reoiteHTpHnecKoe paccroaHHe oanoft naanenii paano HaHMeHbmeMy paccroaHHio naaHerH, 
caeayiomeft 3a Heft. B aroft CHcreMe c4>epa Mepxypna pacnoaaraerca nenocpeacn'BeHHo 
3a c(|)epoft JlyHU, h, anaHirT, b HaHMeHbmeM paccroaHHH Mepxypnft aoaacen odaaaarb 
3aMeTHHM napaaaaxcoM, o neM, oaHaxo, HroaeMeft hh paay ne ynoMHHaer [PA, p.420, 
n.4; HAMA, p.l48]. 
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Upujioxenux 


4. Sa^iawa MoaejinpoBaHHa Ha6jiioflaeMHx flBHxenHH luiaHeT npn noMomn KOM6HHauHH 
HeKOToporo wHCJia paBHOMepHHx KpyroBbix flBHXCHMH, corjiacHo Chmiuimkhio, 6huia 
c4x)pMyaMpoBaHa Bnepawe b rpeqecKoii acrpoHOMMH njiaroHOM, [PoxancKuH, 1988, 
p.2291. Sry aaaawy nioaeMeft othocmt k o6jiacTH MareMaTHHecKOH (})HJioco(j)MM, o 
KOTopoM ynoMMHaeTCM b cbssm c ApHCTorejiCM b kh.I, rji.l, c.5. 

5. AocTOBepHO MSBecTHo, MTo B npe;imeCTBOBaBmee IlToaeMeio Bpeina b rpeaecKoft 
acrpoHOMMM cymccTBOBajiM TeopHH, o6b9CH9BuiHe aBHxeHH9 njianer reoMeTpnqecKH, a 
TaKjKC Ta6aMUhi, onMCUBaioiKHe qHCJiCHHo hx nepeMemeHHa. IlTOJieMeH 6e3ycjiOBHo SHaer 
o6 3TMX TCOpM9X M Ta&aMuaX, HO CHMTaer hx HeyaOBJICTBOpHTejIbHUMH, CM. KOMMCHT. 11. 

6. riTOjieMCM, TaxHM o6pa30M, npeanojiaraer, mto co3aaHHi>ie hm luianeTHHe TadanuH 
6yayT mmctb BCCbMa orpaHMqenHoe npMMeHCHHe bo bpcmchh. 

7. Pcqb MflCT o nonaTHbix aBHxeHH9x luianeT h o HepaBHOMepnoCTM hx nepeaBH*eHH9 
no ao.nroTc. 

8. BaBMaoHCKMC «acTpoHOMHqecKHe aHeBHHKH» Vll-1 bb. ao h. 3. coaepxar asa rana 
coo6mcHMM o aBMjKCHHax njianer: a) aa™ CHHoaMqecxMx luianeTHbix 9BaeHHH 
(rcaMaxHqccKMx BocxoaoB h aaxoaoB, Toqex cto9hhh h T.a.); 6) paccroanHa naancT 
OTHOcMTcabHO Tax Ha3biBaeMhix «HopMaabHhix 3Be3a» [Aaboe, 1980, p.21-22; Sachs, 
Hunger, 19881. nToacMCii anaananpyer B03M0>KH0CTb HcnoabaoBanna 3 thx naOaioaeHMH 
aaa nocrpoCHMa cbocm naanerHoft xeopHH h npnxoaHT k orpHuaTcabHOMy BWBoay. 
Hcm3bcctho, 6hiaM an aocrynnw CMy caMH «aHeBHHKH» Han Toabxo Bwaep^KH h3 hhx 
B pa6oTax rnnnapxa m apyrnx yqcHwx. HaH6oaee apesHne Haearoaenna naaner, xoTopue 
npMBoaMT riToacMcii, aarnpyiOTCa 272 r. ao h.3. h hmciot rpeqecxoe npoHCxoxaeHMe, 
CM. KH.X, ra.4, c.321-322 h ra.9, c.336-337. 

9. Pcqb MacT, no-BHaHMOMy, o pe4>paKi;HH. 

10. TaxMM o6pa30M rnnnapx aoxasaa, qro Ha6aioaaeMhie aBH^CHHa naaner neabaa 
o&bacHMTb rnnoTcaaMM npocroro 3KcueHTpa nan anHuHxaa Han hx npocroft KOM6HHauMeii. 
HeacHO, oanaxo, xaKHc waOaioaeHHa oh npn 3 tom Hcnoabaoaaa. FlToaeMeft ne npHBOaHT 
B «AabMarccTC» hm oanoro naanexHoro Ha6aioaeHH9, BbinoaHCHHoro rnnnapxoM, xpoMC 
onpcaeacHMa yraoBoro paccToanna MepKypna or CnHKH (ra.7, c.305). Oanaxo chhcok 
T axMx Ha6aioaCHMM, cocraBaenHwIi FnnnapxoM, HMcaca, no-BHaHMOMy, b ero pacnopa- 

>KCHMM. 

11. riToacMcii, BcpoaTHO, HMcer b BHay xaOaHuhi, b xoropbix cpeaHHC aBHXCHHa 
naawcT aaaaBaaMCb pcauMH oOoporaMH naaner aa Hexoropbiii orpoMHbiH nepnoa (xax 
3TO 6biao npMHaro noaawee b cpeaneBeKOBOH HnaMHCKoft acrpoHOMMM [Pingree, 1978]), 
no MCTcqCHHM Koroporo naaHeru oKaauBaaHCb b Haqaae aoaHaxa, a HepaBCHCTBa 
onpcacaaaMCb c noMOutbio onHuHKanqecKOH Han 3KCueHTpMqecK0M Moaeaeii nan hx 
KOMOMHauMCii. 0 raOaMnax ororo rnna b aHTHqnoH acrpoHOMHH cm. [Waerden, 1979; 
1985, p.lOO-103; HAMA, p.698-705; Neugebauer, Van Hoesen, 1959, p.21], a raKJKe 
I PA, p.422, n.l2|. 

12. ripM onpcacacHMM aBM*eHHH naaner (h Jlynu) no aoarore IlroaeMeH 
npCHcOpcracT HaKaonaMH hx op6Hr, icax ecan 6bi hx aBH*eHMe npoHcxoanao b naoCKOcrn 
oxaMnrMKH. 

13. CoraacHo A*.TyMepy aaccb, bo3mo>kho, peqb naer o Meroae (rpa(J)HqecKOM nan 
KMHCMarMqccKOM), KOTopHH npMMeH9ac9 riroaeMeeM aaa MoaeaMpoBanna aBH*eHHH 
naaner m npMBca cro k nonarnio 3KBaHra [PA, p.422, n.l5]. 

14. Kax, HanpHMep, b reopHH canHeqnoro anorea, xMHeMarHqecKOH Moaean 
Mcpxypna, Mcroae onpeaeaenna ninpor BHyrpenHHx naaner. 

15. 3accb, BepoarHo, onMCxa, npaBHabHO aoaacHo 6birb «Ha Kpyre», nocxoabxy, 
coraacHO onMcawMio flroaeMea, BM3Mpbi HMeaHCb roabKo na xpyre uinporbi acrpoaaOMH, 
CM. XH.V, ra.l, C.136 h xoMMenr. 4. 

16. naanCTHbie nepnoaH, xoropbie IlToaeMeH npnnHCbiBaer Fnnnapxy, HMeror na 
caMOM aeac BaBHaoHCxoe nponcxoxaeHHe; ohm 6hiaH MaBecrnbi panee IV b. ao h. 3. B 
CeacBKMacxMM nepHoa ohm McnoabaoBaancb b rax HaauBaeMHx «L[eaeBbix-roaOBbix 
rcxcrax». Aaa BcpxHHx naaner cooTHomeHHa HMeior ana 

N = P + A, 



KoMMenmapuu k khuzc deexmoU 


rae N — ueaoe HHcao cHtaepH^ecKiix aer, R — ueaoe waio o6opoTOB njiaHexH no 
aoaroTe, Koropoe TaK*e oTc^HTbiBaercji cimepHiiecKH, A — ueaoe vtiaio CHHoaH«ieCKHx 
nepHoaoB. flaa hh*hhx njianer N = R. B «IIejieBbix-roaoBbix TeKCTax» npHnara 
caeayromne 3Ha>ieHHa napaineTpoB: 



CaxypH 

KDnnxep 

Mapc 

Benepa 

MepKypHR 

N 

59 

71 

79 

8 

46 

R 

2 

6 

42 

8 

46 

A 

57 

65 

37 

5 

145 


[BaH-dep-Bapden, 1991, c. 118-122; HAMA, p.l51, 554]. 

17. y-rOMHeKHe cpeaHHX CKopocreft luiaHcr npoH3BoaHTca llToaeMeeM b kh.IX, ra.lO, 
KH.X, ra.4, 9, kh.XI, ra.3, 7. IIpH onpeaeacHHH axcueHTpHCHTeroB ruiaHCTHBix op6HT 
He Tpedyerca 3HaTb TonHwe 3HaMeHHa cpeaHRX cxopoCTeft, nocxoabxy Hcnojib3yeMbie 
npH 3TOM Ha6aioaeHHa pa3aeaeHbi HedoabniHMH (b Hecxoabxo aer) npoMexyTxaMH 
BpeMeHH [PA, p.423, n.21; p.484, n.33]. AHanonmHbiH noaxoa Bcrpenaerca b ayHHoii 
TeopHH, CM. KH.IV, ra .6 h kommcht. 32 k Toii >Ke xHHre. 

18. T.e. aaa Caxypna, KDnHrepa r Mapca, y Korophix cpeaHRe cxopocTR aBR*eHRa 
no aojirore MeHbuie cpeaHett cxopocTH CojiHua. 

19. CooTHoineHHa, npHBeacHHbie IlTOJieMeeM, moxcho npeacraBRTb b caeayroineM 
BHae: 


CaxypH 

59y+l;45“= 2o6.+ 1;43°, 

A = 

57, 

KDnnxep 

71^ - 4;54“ = 6 06 . - 4;50°, 

A = 

65, 

Mapc 

79^ + 3; 13“ = 42 06 . + 3;10°, 

A = 

37, 

Benepa 

8y-2;18“= 806 .-2;15°, 

A ~ 

5, 

MepKypRtt 

46^ + 1 ; 2“ = 46 06 . + 1°, 

A = 

145, 


rae 1^ = 365:14,48^^ — xponRHecKRii roa rnnnapxa—IlTCwieMea. L[eabie o 6 opoTbi b 
npaBbix nacrax paBeHcxB aaiox HBRXceHRe naaHexbi no aoaroxe oxHOCRxeabHo xohkh 
BeceHHero paBHoaeHcxBna. 

3xh cooxHomeHRa, bosmoxcho, 6 biaR nojiyqeHu Ha ocHOBe Ha 6 aioaeHRft, npRBeaeHHbix 
B KH.IX, ra.lO, KH.X, ra.4, 9 r kh.X 1, ra.3, 7. PaccMOxpRM b KanecxBe npRMepa, 
caeaya flxc.TyMepy, onpeaeaeHRe cpeaneft CKopocxH Caxypna. IlxoaeMeio 6 biao 
H3BecxHo, Hxo CaxypH coBepmaex 57 o 6 pameHRii no anoMaaRR 3a 59 aex, x.e. 
npoxoaHx no anoMaaRH 57 x 360° 3a 59 X 365;14,48f*. Ha ocHOBaHRR co 6 cxBeHHhix 
Ha 6 aioaeHRH (kh.XI, ra.7, c.363), oanaKo, oh namea, hxo npnpanJieHHe anoMaann b 
I267II;27°(35I x 360° + 35I;27°) RMeex Mecro 3 a nepnoa 133079;45^(364 x 365“ + 
+ 219;45“). BpeMa, b xenenne Koxoporo Caxypn coBepmaex 57 o 6 paiHeHHH no aHoMaann, 
onpeaeaaexca oxcioaa KaK 71 ^ 133 079;45“ = 21 55I;I8“ = 59 X 365;I4,48“ + 

+ 1;45“, coraacHo xoMy, hxo yKaaano b xeKcxe. AHaaoniHHbiM o6pa30M Moryx 6bnb 
noayneHbi r apyrae cooxHomeHRa r3 axofl rpynnbi [PA, p.670-67I ]. 

20. B rpenecKOM xeKcxe HaxoaRM qRcao 28 857;53“, oanaKo xoHHbie BbiHHcaeHRa 
aaiox 

79 X 365;I4,48“ + 3;I3“ = 28 857;42,12“ « 28 857;43“, 

Hxo cooxBexcxByex xaK*e BeaRHRHe 28 857;4l“, noayHeHHoft na ocHOBe Ha6aioaeHRii 
[PA, p.424, n.26]. 

21. ToHHbie BbiHHcaeHRa aawx 46 X 365;14,48“ + I;2“ = 16 802;22,48“; bo3mo3Kho 
noaxoMy, hxo b xeKcxe BeaHHRHy 11/^“ HyxHo aaMCHRXb na Il/io^' [PA, p.424, n.27]. 

22. flaa lOnRxepa h Mapca aeacHRe BbinoaneHo hbxohho; npaBRabHue 3Ha>ieHHa: 
0;54,9,2,42,55,42 °/d r 0;27,41,40,11,44,37 °/d. B cbh3r c sxrm npoHcxoaweHHe cpeaRRx 
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CKopocreft 2<BHxeHHH anaHer, npHHSTbix b «AjibMarecTe», npeACTaBJiaercfl aaraAO^HbiM. 
Cm. no aaHHOH npo6;ieMe nocneAHHc HccjieAOBaHHB [Rawlins, 1987; Moesgaard, 1987]. 

23. CpeAHHe CKopocTH no flojirore BeHepu h MepKypHa paBHH cpeAHeft CKOpocTH 
Co.nHua cOq, ajib BCpxHHX njianer cpeAHaa cxopocTb no AO.nroTe paBna paanoCTH cxopocreft 
Co.nHua H no anoMaAMH, <w^ = <Wq — Ha ochobc 3thx cooTHomeHHH no.ay'ieHbi 
npHBeAeHHue HH*e SHaMCHHa. 

24. B HexoTopbix pyxonncax npHBOAHTCa aiiaqeHHe cxopocTH Mapca, BNHHCAeHHoe 

c 6o.nbmeii ToanocTbio: = 0;1,18,36,32,14,38,52,30 "/h [PA, p.426, n.31 ]. 

25. CpcAHaa AOJirora njiaHexbi b npoHSBOJibHbiH momcht BpcMCHH t onpeAcnaerca 
paccToaHHeM ucHTpa anHuHxjia na Ae4^peHTe OTHocirrejibHo xoaxH BeceHHero paBHo- 
AeHCTBHa no npaBany, axBHBaAeHTHOMy (jx)pMyjie 

TAC Ap — SHaacHHe cpeAHeft AOJirorbi b HaqaAbHyio anoxy (HaSonaccapa 1, tot 1, 
cpeAHHft noAAOHb B AjiexcaHAPHH). CpeAHaa aHOMaAHa njiaHerbi orcHHTbiBaerca Ha 
anHuHKJie ot ero «cpeAHero anorea!» b npaMOM HanpaBJieHHH h onpeACJiaerca cor.nacHO 
(Jx)pMyjie 

tab Oq — SHaaeHHe anoMaAHH b mombht co^ — cpeAHaa CKOpocTb ABHxeHHa nAanerhi 
no aHOMAAHH. B HaaaAe TadAHUU oflu xaxcAoft onaHerbi yKaaaHu SHaaeHHa h a^, a 
Taxxe AOAroTH anorea axcueHTpa A^ b mombht floArora anorea, coTAacHO HTOAeMero, 
Boapacraer nponopuHonaAbHO cKopocTH npeueccHH (1® aa 100 abt) h CAyjxHT ocHOBoft 
AAa naxoACACHHa aKcpeHTpHaecKoft anoMaAHH nAaHerbi. 

B Ta6AHuax yaTenw HcnpaBAenna, CAeAaHHue fl>K.TyMepoM [PA, P.426, n.33]. 

26. Kh.111, rA.3, c.85. 

27. HTo6hi HCfCAioaHTb BAHaHHe nepBoro HepaBeHCTBa, HyxHO Ha6AiOAaTb nocABAO- 
BaTBAbHhie CHHOAHHeCKHB aBABHHa nAaHeTbl (OnnoaHUHH, TOHKH CTOaHHa, COeAHHBHHa H 
T.A.) npH 45HKCHpoBaHHOM noAoxcBHHH Ha aoAHaxe. 

28. Ha6AiOAeHMa cBHAeTeAbCTByior o tom, hto HHTepBaA BpCMeHH or MOMBHTa 

HaHOoAbuieft cKopocTH nAanerw ao cpeAHeft 6oAbme HHTepaaAa or cpeAHeft cxopocTH ao 
H aHMeHbiueft. 3 tot cotaacho llTOAeMeio, mo>kho o&bacHHTb toabko npH noMoniH 

anHHHKAHaecKoft moacah, npeAnoAOXHB, hto HAanera P Bpamaerca no anHuHKAy b tom 

X(e HanpasABHHH, b kakom ubhtp anHuHXAa C ABHxerca no 
Ae4)epeHTy (pHc. 9-A). ripH atom MaxcHMyM cxopocTH 
HAaneTH OyACr hmotb mbcto b anoree anHuHXAa A, 
MHHHMyM — B nepHTce D, cpeAHee ananenHe cxopocTH — 
B Toaxe B xacaHHa anHiunuia c AyaoM Ha ueHTpa Ae4)epeHTa; 
npH 3TOM Ayra AB OyAer OoAbme Ay™ BD. O.Heftrefeyap, 
OAHaxo, noxaaaA, mto SKcneHTpHaecKaa moacab Taxxe moxcbt 
6biTb HcnoAbaoBaHa aah npeAcraBAeHHa ABHxeHHft nAaner, 
eCAH npHAHTb AHHHH AHCHA OnpeACAeHHOe ABHXCeHHe [HAMA, 
p.l49-i50]. Cam HTOAeMeft onHcuBaer noAoOnyio moabab b 
KH.Xll, TA.l, orpaHHWHBaa gOabctb ee npHMeneHHa BepxHHMH 
nAaneraMH, cm. TaxJKe [PA, p.442, n.38]. 

29. Kh.III, rA.3. 

30. HaOAIOAeHHa OAHOTHnHBIX CHHOAHHBCKHX aBABHHft, 
TaxHX, HanpHMep, xax onnoaHitHa hah tohkh croanHa, 
noxaabiBaiOT, aro paccroaHHe no aoatotb Mexwy hhmh 
MBHaerca nepaBHOMepno b aaBHCHMocTH or noAOXceHHa 

nAaneTH ha axAHnTHKe h aTO HHTepBaA or ToaxH HAHMenbrneft cxopoCTH ao cpeAHeft 
npeBBunaer HHTepBaA or toakh cpeAHeft cxopocTH ao HaHOoABineft. OTOABMeft npan, 
noAaraa, aTO Taxyio aaxoHOMepHOCTb b pabhoh Mepe ycneuiHO moxcho o^acHHTb xax 
SKCueHTpHaecKoft moababio, Tax h moababio c annitHXAOM. SxcneHTpHaecxaa moabab 
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CMHTaeTCH 6o;iee noaxoanmeA, Bepoarao, noroMy, hto b npoTHBHOM caynae npHmaocb 
6h HMCTb aeao c Moaeawo aBoAHoro anumnuia [HAMA, p.l49; SA, p.264]. 

31. noapo6Hee o KHHeMaTHnecKoA Moaean MepxypHa cm. ra.6 aroA kh. h 
KOMMCHT. 36. 

32. Cm. ra.2 aroA khmch, c. 279, a Taxxe kh.XIII, ra.l, 4. 

33. KHHeMaTHHecxaH Moaeab, onHcaHHaa IlToaeMeeM, HaBecrna b cgbpcmchhoA 
aHTcpaType noa HasBaHHCM «MQaeaH aKBaHTa» wia «MoaeaH 6HcceKi(HH aKci(eHTpHCHTeTa». 
Ona npeacraBaHCT coeaHHCHHC anumncaHHecKoA h axcueHTpHnecxoA MoaeaeA, rae ^eHTp 
Z ae^epcHTa ABF CMemen OTHOCHTcabHO 4eHTpa Mwpa m BcaHHHHy EZ = e (cm. 
pHC. 9.1). LIchtp anamiicaa 0 aBHxcerca no ae4)epeHTy b npHMOM HanpaBacHnn; ero 
aBHacenne paBHOMepno OTHOCHTeabno to>ikh, aeaca^eA no anHHH ancna na paccroHHnn 
AZ = EZ = e OT TOHKH Z; cooTBeTCTBenno HAG = k (cpeansa aKci(eHTpHHecKaH 
anoMaana naaneru) Boapacraer anneAno co CKopocTbio o)^. HaancTa o6pamaeTCH no 
anH^HKay paBHOMepno b npaMOM nanpaBaennH co cxopocrbio co^, a aHnna ancna AT — 
Boxpyr TOHKH E co CKopocrbw npeueccHH. Tcpmhh «3KBaHT», o6o3HaHaionuiA TOHKy 
A Han xpyr ABF c i^chtpom b A (aaTHHCKHC acrponoMU HcnoabSOBaaH Bupaacenna 
punctum aequans h circulus aequans), ne ynoTpe6aaeTca caMHM HToaeMeeM, a hmcct 
6oaee noaaHee npoHcxoacaenHc [HAMA, 
p.1102]. B MOflcaH c 3KBaHT0M napyrnen 
ocHOBonoaaraiontHA npHHqnn MoaeaupoBanHa 
flBHaccHHA CBCTHa, coraacHO KoropoMy Hcnoab- 
syeMue KpyroBue aBHaccHHa aoaacHbi 6biTb 
paBHOMCpHUMH OTHOCHTCabHO HX Co6CTBeHHbIX 

KCHTpoB. B aaHHOM caynae kchtp anniJiHKaa 
0 sBHacerca nepaBHOMepHO OTHOCHTeabno uen- 
Tpa Ae4>epeHTa Z. IlToaeMeA, no-BHAHMOMy, 
ocoanaBaa npoTHBopeHHBocTb CBoeA Moaean, 

CM. B 3toA cBaan kh.XIII, ra.2, c.401, a raxace 
[Goldstein, 1977, p.l66]. IToasHee ara oco6eH- 
HOCTb ero naancTHoA xeopHH craaa oSbexxoM 
xpHXHXH B cpeaHCBexoBoA HcaaMcxoA acxpo- 
HOMHH, CM. [Pines, 1964]; HapymcHHe ochob- 
Hux npHHAHnoB MoaeaHpoBaHHa ynoMnnaerca 
KonepHHxoM npH nepeHHcaenHH HeaocxaxxoB 
xeopnA ero npeamecxBeHHHXOB [KonepnuK, 

1964, c.12-13]. BBeaeHHe axBaHxa cymecxBeH- 
HHM o6pa30M yaynniHao xoHHOcxHwe xapax- 
xepHCXHKH naanexHoA xeopHH IlxoaeMea cpaBHHxeabHo c ranoxeaaMH npocxoro axcAeHxpa 
H anHAHxaa [Hdejibcon, 1975, c.141-149], oanaxo IlxoaeMeA HHrae ne oSbacHaex, 
xaxHM nyxeM oh npHmea x mee axBaHxa. PaaaHHHue ranoxeau, odbacHaiomne 
npoHCXoamenne axoA Moaean, cm. b [Evans, 1984; HAMA, p.l55; Rawlins, 1987; SA, 
p.277-279, 306-307]. 

34. KHHeMaxHHecxaa Moaeab aBHxeHHa Mepxypna noacHaexca Ha pnc. 9-B, rae 
AT — aHHHa ancna HenoaBHxnoro axcaeHxpa; E — SeMaa; EY — nanpaBaenne na 
xoHxy BeceHHero paBHoaencxana; A — xoHxa axBaHxa, na xoxopoA aBHacenne aenxpa 
annaHxaa K npeacxaBaaexca paBHOMepauM; xoHxa Z, cepeanna aHHHH ancaa AT, 
sBaHexcH aenxpoM Maaoro xpyra, no xoxopoMy aBnacexca aenxp H ae^JepcHxa 
(«noaBHacHoro», nan «Bxoporo» axcaeaxpa, coraacHO IlxoaeMeio), Hecymero annaHxa, 
npHHCM ZH= ZA = AE = e (e — axcueHxpHCHxex opOnxiii Mepaypna). IloaoaceHHe 
annaHxaa oxHOCHxeabHO Ha6aK)aaxeaa onpeaeaaexca nepecenenHeM noaBHacnoro ae4>e- 
penxa h aHHHH AK. B cxeMe peaaHayxyrca Hcxbipe paBHOMepHux Bpamenna: a) annaa 
ancna AT Bpamaexca b npaMOM nanpaBaennH Boxpyr xohkh E co cxopocxbio npeaeccHH 
(paBHOMepno Boapacxaex AEY); 6) neaxp aei^peHxa H Bpamaexca na MaaoM xpyre c 
neHxpoM Z B oOpaxHOM nanpaBaeHHH; ero noaoacenHe onpeaeaaexca yraoM AZH = k — 
axcaeHxpHHecxoA anoMaaneA naanexu; b) annna AK, onpeaeaaioiaaa uenxp anHnHxaa 
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UpUMMKeHUX 


K H OAHOspeMCHHO HanpaBjieHHe Ha cpeflHee canHi;e, spamaercH b hphmom nanpaBjieHHH 
Tax, HTo KAA = if; caeaoBaTejiiiHO, 3KC4eHTpH«iecKa« aHomajiHa k Boapacraer npo- 
nopipioHajibHO cpeaHeii cxopocrH CcMiH4a; r) luiaHcra M na anH^HKjie Bpamaerca 
paBHOMepHO B npHMOM HanpaBjieHHH; ee ncuioxeHHe aaaaer yro;i a =AI^ (anHiyiKjiHwe- 
cxaa aHOMajiHH luiaHCTH), oTCHHXHBaeMHii or «cpeaHero anorea» A. 

35. AnoreH luiaHer, corjiacno IlTcwieMeK), CHflepHwecKH 4)HKCHpoBaHH h noaroMy 

flBHXyTCH OTHOCHTCJIbHO TOHCK paBHOgeHCTSHH B npHMOM HanpaBJieHHH CO CKOpOCTblO 

npei(eccHH 1° 3a 100 .aer; oahh oOopor ojiaHeru no aoarore ornocHTeabHO tohck 
paBHOaCHCTBHii He coanaflaer noaromy c nepnoAOM oOpamenna OTHOCHTeabHO anorea. 

36. KHHeMaTHHecKHe moacah, onHcuBaiomHe abhxchhc no Acwirore Benepu h 
BepxHHx nAaner, a Taxxe MepxypHa o6naAaioT, corAacno IlTOAeMeio, occboh cHMMerpHeii. 
3to osHaaaeT, hto aah aio6i>ix Asyx noAOxenHii anHiuiicAa, chmmctphhhhx ornocHTeAbHO 
AHHHH^CHA, ^OAXHH nOAywaTbCH OAHHAKOBbie snaHeHHa ypaanenHa i;eHTpa (na pnc. 9.3 
3TO HBZ = HAZ) H HaHOoAbmeit aAonrauKH nAanerbi oTHOCHTCAbHO iienTpa anHAHKAa 
(AZM = BZA). CboActbo chmmctphh op6htiiI HCnOAbSyerca IlTOAeMeeM b kh.IX-XI npn 
onpeACAeHHH Atwiror anoreea h axcueHTpHCHTeroB nAanernax op6ht na ochobo 
HaOAiOAOHHH. Ho, xax noxaaaA K.Vhacoh, AettcTBHreAbHue abh^chha Benepu h 
MepxypHa, xax ohh BocnpHHHMaioTca c ABHxymeilca 3eMAH, ne cooTBercTByioT sthm 
cxeMaM. JiAa hhachhx nAaner noAOXcenHa anHUHXAOB, CHMMerpHaHbie ornocHreAbHO 
ahhhA ancHA, aqa*hh npHBOAHTb x HecoBnaAaion^iM SHawenHaM ypaBnenHii Aenrpa h 
MaxcHMaAbHOii aAonraipiH (aah Benepbi, nanpuMep, pasnocTb yrpeHHeli h Beaepneii 
MaxcHMaAbHHX aAOHraiiHii b cuMMerpHaHUX roaxax AOCTHraer 1/2°) [Wilson, 1972, 
p.211-213, 227-228]. AnaAorHaHoe no CMUcAy AOxasarcAbCTBO, xacaioineeca ranorea 
npocTOro axcuenrpa h anHUHXAa, coacpachtch b xh.III, rA.3, c.90. fleraAbHHli anaAHa 
nroAeMeeBCxoft reopHH BHyrpenHHX nAaner cm. raxxe b [Stuerdlow, 1989]. 

37. HocxoAbxy BeprHxaAbHue hm yrAU AHB h AHA no onpeaeAenHio paBHU. 

38. Cm. [Eeicjiud, III, 14; r. I, c.95-96]. 

39. nocxoAbxy IHES h TZAN — napaAAeAorpaMMu. 

40. PaBencTBO sthx BCAHaHH CACAyer h3 chmmctphh; crporoe AOxaaareAbCTBO rpeOyer 
6oAbme Mecra, rax xax b o6ohx CAyaaax paAHycaMH ACt^pcHTOB aBAarorca ne KE h 
©A, a KA H ©E [HA, II, 435; PA,^p.448, n.50]. 

41. HocxoAbxy B0A = 18(r - (FQB + Z©A) h = 180“ - (Fib + ElOi), h 
BHme noxaaano, aro F©B = FKB h Z0A = EKH. 

42. CorAacHO nroAeMeio, HaHOoAbmaa aAonrauHa Benepu h Mepxypna ornocHreAbHO 
cpeAHero coAHAa onpeACAaerca yrAOM MexAy xacareAbHOii x anHUHKAy h nanpaBAenneM 
na ero Aenrp. Hah HaOAiOAareAa, HaxoAameroca b A (pnc. 9.4), raxHM oOpaaoM, achtp 
anHAHKAa cOBnaAaer co cpcahhm coahucm. HocAeAnee, oahaxo, HCBepno, nocxoAbxy 
HanpaBACHHe na cpeanee coAHite b cxcmc Mepxypna onpeACAaerca AHHHaMH BE h 
BA (b cxeMe Benepu — AHHHaMH HA h HB, pnc. 9.3), a ne AE h AA. flBa onpeACAenna 
HaHOoAbmeit aAOHraAHH coBnaayr, ecAH axcueHrpHCHrer opOnru panen nyAio. B abhhom 
CAyaae nroAeMeii canraer hx, no-B«AHMOMy, axBHBaAeHTHHMH, cm. [Sawyer, 1977, 
p.l69], OAHaxo HHxe (b aroii xh. rA.9-10) oh npnnHMaer coBepmenno npaBHAbHO, aro 
HanpaBACHHe or Ha6AK)AaTeAa na cpeAnee coAHue ne coanaAaer b o6meM CAyaae c 
HanpaBACHHCM na Aenrp anHAHXAa nAanerw. 

43. ycraHOBACHHoe b rA.6 cboUctbo chmmctphh opOnru Mepxypna nosBOAaer 
yTBepxAarb, aro ecAH mh hmccm abb naOAioAeHHa yrpcHHeii h Beaepneii HaHOoAbmHx 
aAOHraAHii^ nAanerH OTHOCHTCAbHO cpeAnero coahiw OAHnaxOBOii BCAHaHHH 
(AAA = EAM, pHC. 9.4), to cooTBercTByionoie hm noAOxenna ifCHTpa anHAHXAa 
CHMMerpnaHH OTHOCHTCAbHO AHHHH anCHA (FBA = FBE). JIhhha ancHA npoxoAHT 
nocpcAHHC Me*Ay AByMa noAoxennaMH uenipa anHAHXAa. Oahhxo O.CaBHap noxasaA, 
aro paBCHCTBa Aayx cpcahhx MaxcHMaAbHHx aAonraAnii HCAOcraroaHO aaa onpcACACHHa 
MecTOHaxo*AeHHa ahhhh ancHA b cxcmc HroAeMea, nocxoAbxy yroA Me*Ay xacarcAbHoii 
X anHAHKAy h HanpaBACHHCM na cpcAnee coahac HaMenaerca b neii HCnponopAHOnaAbHO 
cpCAHeii axcucHTpHaecxoft anoMaAHH [Sawyer, 1977, p.l70]. 
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44. 132, 4>eBpajib 2; onopnaa aaeafla — a Tau; ee acwirora b KaTajiore — 12;40° 
Tejibua (c.239); caeflOBaTe.n[bHo, nTOJiCMeii 3a4}HKCHpoBa;i na acTpojia6HH paccToaHHC 
no aoJiroTc 71;40° = (360° — 331°) + 42;40°. 

Bcero B «AjibMarecTe» npn nocrpoeHHH reopHii SBHxeHHa MepKypna h BeHepu 
HcnojibsyiOTca 22 HaOjiioseHHa MaKCHMajibHoii ajtOHrauHH. Tomhoctb h gocTOBepHOCTb 
oTMx HaOjiioacHMM HcoaHOKpaTHO aHajmsHpoBajiHCb b ccbpcmchhoh acrpoHOMHnecKoft h 
MCT opHKO-acTpoHOMMMecKOH .ntMTCpaType. Cm. no aroMy Bonpocy [Czwalina, 1959; 
Moesgaard, 1974, p.lOO; Newton, 1976; Hbrnmou, 1985; PA; Swerdlow, 1989; Wilson, 
1972] H ap. Ma pa6oTbi [Swerdlow, 1989, p.37, 45, 56] mh npHBOSHM raOjiHuy 
napaMCTpoB, xapaKTepnayiowHx HaSafOACHHue aaoHrauMH. CTOA6eu 1 raOjiHuH coacpxht 
aaxy HaOaioaCHMa c yKasanHCM, xaxaa aaoHrauHa HMcaa mccto — yrpeHHaa (Y) hah 
BCH cpHaa (B); 2 — cpeanioio aojirory CoAHua Aq, yKaaaHHyio FlTOAeMeeM; 3 — 
HaOAioacHHOc SHaMCHHC MaKCHMaAbHoii aAOHrauHH 4 — MaxcHMaAbHyio aAonrauHio, 
BbiHHCACHMyio Ha ocHOBe reopnH nroAeMea aah npoBepxH tohhocth ero BUHHCAeHHH; 
5 — oAOHrauHio tj, Koropaa Ha caMOM acac hmcaa mccto b yKaaaHHHii nTOACMCCM 
momcht; 6 — AATy hcthhhoh MaxcHMaAbHOH aAOHrauHH; 7 — BCAHHHHy HCTHHHofi 
MaKCHMaAbHoii oAOHrauHH; BCAHqHHbi B CTOA6uax 5, 6 H 7 BunHCACHu Ha ochobc 
aaHHbix o abhx<chhh nAaner no Ta6AHuaM [Tuckerman, 1962; 1964]. 
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2 
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MEPKyPHti 




132, (pcBp. 2 

B 

309;45° 

21;15° 

20;56‘“ 

19;46° 

(pesp. 1 

19;50' 

134, Hioiib4 

y 

70; 0 

- 21;15 

- 21;18 

- 19;52 

HIOHb 10 

- 21:20 

138, Hioiib 4 

B 

70;30 

26;30 

25;52 

25;35 

MtOHb 8 

25:53 

141, 4>CBp. 2 

y 

310; 0 

- 26;30 

- 26;35 

- 25; 15 

(peap. 1 

- 25;17 

134, OKI . 3 

y 

189; 15 

- 19; 3 

- 18;33 

- 19;35 

ceHT. 29 

- 20;13 

135, anp. 5 

B 

11; 5 

23; 15 

22;58 

22; 11 

anp. 3 

22; 19 

130, HK)jib4 

B 

100; 5 

26; 15 

26;29 

26; 14 

HiOAb3 

26; 15 

139, HioAb5 

y 

100;20 

- 20; 15 

- 20;25 

- 19;47 

HiOAb 8 

- 20:19 

- 261, (pcBp. 12 

y 

318;10 

- 25;50 

- 26;21 

- 25;23 

(jjeap. 15 

- 25;40 

- 261, aiip. 25 

B 

29;30 

24; 10 

23;57 

23;46 

anp, 28 

24; 1 

- 256, Mali 28 

B 

62;50 

26;30 

25;59 

25;59 

Mad 26 

25;33 

- 261, aai-. 23 

B 

147;50 

21;40 

22;20 

23;57 

aar. 25 

24; 3 

- 236, OKI. 30 

y 

215;10 

- 21; 0 

- 20;11 

- 20;41 

OKT. 27 

- 21; 4 

- 244, iioa6. 19 

y 

234;50 

- 22;30 

- 22; 4 

- 21;59 

hoh6. 20 

- 22; 3 




BEHEPA 




132, Mapi 8 

B 

344; 15 

47; 15 

47; 10 

46;50 

(peap. 21 

47;58 

140, Hiojib 30 

y 

125;45 

- 47; 15 

- 46;32 

- 46;11 

HiOAb 14 

- 46;55 

127, OKI . 12 

y 

197;52 

- 47;32 

- 47;24 

- 47; 7 

ceHT. 22 

- 48;21 

136, ACK. 25 

B 

272; 4 

47;32 

47;47 

46;52 

ACK. 13 

47;31 

129, Mali 20 

y 

55;24 

- 44;48 

- 44;10 

- 44;.36 

Mali 6 

- 44;52 

136, iioa6. 18 

B 

235;30 

47;20 

45;54 

45;34 

ACK. 13 

47;31 

134, (pcBp. 18 

y 

325;30 

- 43;35 

- 43;32 

- 44;33 

(pea. 15 

- 44;33 

140, 4)eBp. 18 

B 

325;30 

48;20 

48; 16 

47;59 

(pea. 19 

47;59 
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npujioxeHux 


45. MaxcHMajibHaa ajiOHrauHa aaecb h bo bccx ocrajibHHx caynaax onpeaejiaCTca 
xax pasHocTb hcthhhoh aojirorbi luiaHeTu h cpeaHCfi aojiroTH CojiHua (cm. Taxxe 
KOMMCHT. 44); B aaHHOM cjiyaae 331“ - 309:45° = 21 ;15“. 

46. 134, HMHb 4; onopnaa aaeafla, xax h b Ha6.aK3aeHHH [1 ], — a Tau; paccroaHHC 
no aojirore MCxay « Tau h MepxypHCM, 3a<)>HxcHpoBaHHoe na acrpojiaOHH, 6;5°. Cm. 
Taxxe xoMMCHT. 44. 

47. 138, HMHb 4; onopnaa SBcafla — Peryjt, ao.nroTa b xaTajiore; 2V2° JlbBa; 
naOjiKwCHHoe na acrpojiaOHH paccroaHHe no flonrore 34; 30°. AnajiHs Ha6.aioaeHHa cm. 
B XOMMCHT. 44. 

48. 141, 4>eBpa;ib 2; onopnaa aaeafla — aSco; flO.ar0Ta b xaTajiore: 12;40° CxopnHona 
(CM. C.246); 3a4)HxcHpoBaHHoe Ha acrpcwiaOHH paccroaHHC 60;50°. Cm. Taxxe 
XOMMCHT. 44. 3to caMoc nosancc h 3 HSBCCTHbix naM naOjiioacHHH IlTOJiCMCa. 

49. Htojicmch b aannoM cjiyaac npCHcOpcracr paanocTbio nojioxcHHH b 14°. 

50. B «AjibMarccTC» boccmb HafijiioflCHHH (Mcpxypna, Mapca h lOnHTCpa) aarapyioTca 
no xajiCHflapio flHOHHCHa, HCHSBCCTHOMy no apyrHM ynoMHnaHHaM. KaaCHflapb 
pcxoHCTpynpoBaH A. Bcxom Ha ochobc HH(tx>pMauHH, coacpxan;cHca b «AjibMarccTC», 
CM. [Boeckh, 1863, S.286-340]. CorjiacHO cro pcxoncrpyxuHH, «3pa flHOHHCHa» Haaaaacb 
26 HiOHa 285 r. flo h.3. b6jih3h jicthcio comuccroaHHa. foaH c HOMCpaMH 4rt, 
4rt + 1 H 4rt + 2 coacpjxaT no 365 ahch, a c HOMCpaMH 4rt + 3 — no 366 ancfi. Foa 
noapa3ae.n5uica Ha 12 MccauCB, HasBaHHux no HMcnaM snaxoB soanaxa, Haannaa c 
Paxa. IlcpBuc oaHHHaauaTb MCcauCB npoaoaxHTcabHocTbio no 30 aHCfi xa;KaMji, 12-11 
Mccau — 35 HAH 36 anclt. B tcxctc 3a()>HxcHpoBaHbi HasBanna ccmh Mccauca: TaapoH 
(Teacu), aHAHMOH (BaHaHCnw), acohtoh (JIcb), nap4>eHOH (flcsa), cxopnnoH 
(CxopnHOH), altroH (Koacpor) h niapoH (BoaoncH). 0 xaacHaapc flnoHHCHa, xpoMC 
yxaaaHHolt paBoTw, cm. [HAMA, p.1066-67; PA, p.13-14: Waerden, 1984]. 

HoMCp ana b Mccauc k6' (29), 3a4>HxcHpoBaHHull b rpcaccxHX pyxonncax [Hci II 
244, 18], HcnpaBaCH A.BSxom npn obcyxaCHUH xaaCHaapa HHOHHcna na xa' (21); 
HcnpaaaCHHC npunaTO cobpcmchhumh HccacaOBaTCaaMH [PA, p.450]. 

51. 3aecb h na c.313 riToacMCii ncnoabayer apxanaccxoc naaBanHC Mcpxypna 
(ZxiXPcDv), ynoTpcOaaamccca b aajiHHHCTHaccxHil ncpnoa, o6a paaa b coacranHH c 
xaaCHaapcM AHOHHcna. 

52. -261, 4>eBpaab 12; onopnaa 3BC3aa — <5 Cap, aoarora b xaTaaorc 26V3° (c.248), 
H3 xoTopoii caeaycT Bwaccrb 4°, aTo6bi yaccTb npcacccHio 3a npoMcatyiox oxoao 400 
act; anaMcrp Jlynw npH6aH3HTeabHO cooTBCTCTBycr Vi°. Cm. Tax*c xommcht. 44. 

53. OnHcaHHc aroro naOaioaeHHa hc Bnoanc acno. B ncpcBoac H*. TyMcpa oho 
3ByaHT cacayronpiM oOpaaoM: «B tom *c caMOM 23 roay no xajicnaapio Hhohhchh, 4 
TaapoHa BcacpoM [McpxypHli] 6bia na 3 aynu noaaan [t.c. b npaMOM HanpaBacHHH] 
or npaMOli, npoxoaamcii acpC3 pora Tcjibua, h xaaaaocb, hto oh npH npoxoxaCHHH 
6ivi 6oacc aCM na tph [anaMcrpa] aynw x lory or 3BC3aH o6mCH [BoannacMy h 
Teabuy]» [PA, p.450-451 ]. 

-261, anpcjib 25; «pora Tcjibua* — ^ h /STau, npnaCM nocacanaa 3BC3aa bxoaht 
T ax}KC B co3BC3aHc Bo3HHacro (c.233); xoopaHnaTbi, HcnpaanCHHUc na npci^eccHio 
(-4°), aJia MOMCHTa HaBaroacHHa: Aj = 23^3° Teabua, /3j = -2Vi° h Aj = 21?4“ Tcab^a, 
jSj = +5° (pHC. 9-C). riToaCMCli npupaanHaacr aoarory Mcpxypna aoarorc ^ Tau, a 
nrapory — BcanaHHC = -1V2°. Cm. Taxxc xommcht. 44. 

54. B rpcaccxoM tcxctc omHBoaHO npHBoaHTca aaTa «c 30-ro aHcaa Mccaua OaMcnor 
na l-c», HcnpaBaCHHaa b cobpcmchhhx HccacaoBaHHax [PA, P 451, n.63]. 

55. -256, Mali 28; onopnHC 3BC3aw — a h ^ Gem (c.240); xoopaHHaTH, 
HcnpaBjiCHHHc Ha npcucccHM (—4°), ana MOMcnra naBaioacHHa cootbctctbchho: 
Aj = 1914°, /3j = +9V4° H Aj = 22?4", Pj ~ +6W (pHC. 9-D). Cm. Taxxc xommcht. 44. 

PaccToaHHC Mcxay 3BC3aaMH naxoaHM npH noMomn TCopCMH nH4)aropa; 

d = V (A2 - Aj)^ + (jSj - paccroaHHC ao Mcpxypna Baoab npaMOft, npoxo- 

aameft aepc3 o6e aaeaaH, 2d - Vad^ = 91/6°; npnpameHHe aoaroTH Mepxypna 
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OTHOCHTCJibHO (8 Gem x = — A, HaxoAHM h 3 oTHomenHa 


^2-^1 


oTcioaa X = 6;33° » 6^3° h = 22?^3“ + 6^3° = 291/3°, xax yKasaao b Texcre. 

56. fljia onpeaeACHHa noAoaceHHa jihhhh ancHfl Tpe6yiOTCa aea Ha6jiiOAeHHa 
MaKCHMajibHoii yTpeHHeii h BeaepHeii aaoHrauan paBHoif BCJiHaHHH. Ha Ha6jiioaeHHa 
[5] riTOJieMeft HamcA, «ito MaxciiMajibHaa yTpcHHaa ajiOHrauHa MepxypHa, paBHaa 
25;50°, HMCAa mccto npa Aq = 18; 10° BoAOJiea. Ho b naOAiOAeHHax [6] h [7] nnaHcra 


HaxoAHAacb Ha paccToaHHax cooTBercTBCHHo 24; 10° h 26;30° or cpcAHcro coAHua. nojiaraa, 
HTo MaxcHMaAbHaa aAonrauHa HSMeHaerca ahhchho co cpcAHefi AOAroroH CoAHua, 
riTQAeMeH pemaer oOparayio saAaiy: naxoAHT AOJirory, aaa xoropoii HaH6oAbmaa 



Phc. 9-C Phc. 9-D 

“ X 

3A0HrauHa paana 25;50°. CooTBercTBCHHo A^ =- —- = 23;49 » 24°. OxpyrAeHHe 

oaCHb rpy6oe, ho, xax aaMCTHA flxc.TyMep, AHHCMHaa HHTepnoAaAHa apech Taxxce 
aBAaerca rpyOwM npH6AH*eHHeM [PA, p.452, n.651. 

57. -261, aaryCT 23; onopnaa anesAa — Cnnxa (c.244); AOArora, HcnpaBAennaa 3a 
npeAeccHM (-4°), A = 22?^3° Acbm, orcwAa A^ = 22?^3'’ - 31/6° = 191/2°, xax yxaaano 
B Texcre. AnaAKa naOAiOAeHHa cm. b xommcht. 44. 3to naOAiOAeHHe, xax h Bce 
ocraAbHHe, h3 3toh cepHH, Bepoa-rao, bxoahah b chhcox nafiAiOAeHHH luianeT, 
cocraBAeHHHH FHnnapxoM, o xoxopoM IlTOAeMeH cooOmaeT b rA.2 3toh xh., c.279. 

58. 3to h cACAyiomHe naOAiOAeHHa AainpoBaHU b xbaachcxom ape, xoTopaa coanaAaeT 
c CeAeBXHACxoii apoii, npHMenaBmeHca b XAHHomiCHbix Texcrax, c toh pasHHueft, hto 
HasBaHHa Mecauea MaxeAOHCXHe, h HaaaAbHaa anoxa npHXOAHTCa na oxTaOpb 311 r. ao 

H. a. [HAMA, p.l59, BuKepMan, 1975, c.l6, 66]. flx.TyMep, OAnaxo, noAaraer, hto ee 
HanaAo CAeAyer ornecra x anpeAW 311 r. ao H.a. [PA, p.l3]. 

59. -236, oxTa6pa 30; onopnaa 3Be3Aa a lib; AOArora (c.245), HcnpaBAennaa na 
npeueccHio aa nepnoA 473 roAa: A = 18° - 3;44° = 14;16° Bccob (Texcr: 14;10° BecoB). 
«JIoxoTb» — BaBHAOHCxaa Mepa yrAOBHX pacCToaHHii, paanaa 2° (nnorAa 21/2°) [ACT 

I, p.39—40]. B aroM Ha6AK)AeHHH mh HMeeM npHMep, xorAa ynoMHnanHe o name Becos 
coeAHHaerca c apxanaecxHM HasBanHeM coaBeaAHa — KAemnn. Cm. xoMMenT. 1 xh.VIII, 
a Tax*e xoMMenT. 44 nacr. xh. 

HabAiOACHHa [9] h [10] HMeiox OeaycAOBHo BaBHAoncxoe npoHcxoxACHHe, na hto 
yxasHBaiOT HcnoAbaoBanHe «A0XTa», CeAenxHACxoii apH, a Tax*e to, hto onopnae 
aseaAH, OTHOCHTeAbno xoropax 4)HxcHpyeTca noAoxenHe nnaneTH, bxoast b chhcox Tax 
nasHBaeMHx «HopMaAbHHx aaeaA* [SacAs, Hunger, 1988, p. 17-19; PA, p.453, n.70; 
BuH-dep-Bapdeu, 1991, c.l08, 354, xommcht. 42]. 
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IJpUMXeHUJl 


60. -244, Hoa 6 pb 19; onopHa» SBCSfla — jSSco; aoaroTa b KaTajiore (c.246) 
A = 61/3° CxopnHOHa, Koropyio IlTCMieMeH yMCHbrnaer na 4°, mtoOh y^ecTb npei(eccHio 
3 a 381 roa, orcioaa = 21/3° CKopnHona, mto hc Bnojme tomho. Cm. TaKxe kommcht. 44. 

61. BuMHcacHHa aHajiorH<iHi>[ paccMOTpcHHUM b kommcht. 56. 

62. Snax sogHaKa hc yxaaaH, nocKOjibKy eme HeHSBecTHO tohho, lae HaxoaHTca 
anorcH — b Obhc hjih Becax. 

63. lUecTb HaOjiioacHHli Mepxypna III b. ao h.3., paccMorpcHHue b Hacroameii 
raaBC, npeacraBaaiOT eaHHCTBCHHoe ocHOBaHHC aji« tcophh aanxcHHa luianeTHHx anorecB, 
npHHaTOH B «AjibMarecTe». Oahh 3tot (t>aKT noKasuBaer, na xaxoM 3h6kom 4>yHAaMeHTe 
IlTOAeMeft nopoH yTBcpxAaji cbom acTpoHOMHaecKyro TCopHio. 

64. Peab hact o6 onpeAeaeHHH paccroaHHa ucHTpa 3iiHi;HKJia K OTHOCHTCAbHO 
HaOaiOAaTeAa, HaxoAameroca b E (cm. pnc. 9.2). Saecb «TaK*e* ornocHTca k Jlyne, o 
KOTopoi) oco6o ynoMHHaerca b 3toh cbbah b rji.S sroii kh., c.299. 

65. nocKOAbxy HaH6oAbiiiaa 3AOHra4Ha MepxypHa OTHOCHTCAbHO CoAHi;a HCBCAHKa, 
OH ObiBaer bhach na yTpenneM hjih BCHepneM He6e HCAOAro, xoraa bhahh AHmb HanOojiee 
apKHe 3Be3Abi. TaxHC 3Be3Abi hc aacro pacnoAaraiOTca b HenocpcACTBCHHOH 6ah3h ot 
Mepxypna, aro CAyxcHAO HenpeMCHHUM ycjiOBHCM MeconoraMcxHx Ha6AiOAeHHH (^^pcB- 
HHX» AJI9 nTOACMca). Oanaxo acTpaAa6Ha noaBOJiaer (JiHKCHpoBaTb Aio6He paccroaHHa 
Ha He6ecHOH c4)epe, h nojiojKCHHa Mepxypna noaroMy moxcho H3MepHTb oTHOCHTCAbHO 
KaKoli-AH6o Apyroil 3Be3Abi, HadaiOAaeMolf b to xe BpeMa h KOopAHHana xoropoA 
H3BeCTHbI. 

66 . 134, OKTa 6 pb 3; onopnaa 3 Be 3 Aa Perya, AOJirora b xarajiore 2?^3° Jlfcaa (c.242); 
na acTpoAa 6 HH 6hao H 3 MepeHO paccroaHHe 47;42°. Cm. Taxxe kommcht. 44. 

67. 135, anpcAb 5; onopnaa 3BC3Aa a Tau; AOJirora b xarajiorc 12?^3° TcAbua (c.239); 
HSMcpCHHuA na acrponaOnn HHTcpBaji 81/3°. AHajiHS Ha6AiOAeHHa cm. b kommcht. 44. 

68. B npcAbiAyineA rAasc noxasaHO, aro AHHHa ancHA axcncHTpa npoxoAHT acpcs 
TOaKH 3KJIHnTHKH 10° ObHA H 10^ BcCOB. flaa Ha6AIOAeHHa IlTOACMCa npOHSECACHH 
raxHM o6pa30M, aTo6bi cpcahhc AOJiroTu CoAHita b momchtu HaH6oAbmHx aAonraitHA 
coBnaAaAH c ycTanoBACHHUMH Bume. OcHOBUBaacb na cboActbc chmmctphh op6HTbi, 
HtoacmcA yABaHBacT H3McpcHHyio BCAHaHHy HaH6oAbmcA 3AOHrauHH, aTo6H noAyaHTb 
bhahmuA AnaMcrp anunHicjia. IlpH 3tom ncpHrcio cooTBcrcTBycr 6oAbmHA AHaMcrp, 
anorcM — MCHbniHH. Taxoc yABocHHC, OAnaxo, AonycTHMo AHmb b tom cjiyaac, ccah 
noAOxcHHc AHHHH ancHA onpcACACHO Bcpno. B npoTHBHOM cnyaac (a hmchho anror 
cjiyaaA hmcct mccto) ITtoacmch aouxch 6hji noAyaHTb HCOAHHaxoBHC 3HaacHHa 
yrpcHHcA h BcacpncA MaxcHMajibHhix 3AOHranHH b yxaaanHHx ToaKax. Ho, xax saMCTHA 
O.PHHrcpHa, npoH3BCCTH Tpc6ycMhic Ha6AiOACHHa Htoacmch hc hmcji bo3moxhocth, 
nocKOAbxy ycAOBHa bhahmocth Mcpxypna BcacpoM b oxTaOpe h yrpoM b anpcjic Ha 
mHpoTc AjiCKcaHAPHH HC no3BOAaiOT naAexHO onpcACJiHTb HaHOoAbmyio aAonramiio. H3 
acTupcx B03M0XHUX HaSjHOACHHA MaxcHMajibHoA aAonramiH Mcpxypna b Toaxax 10° 
OBHa H 10° Bccob riTOACMCft npHBOAHT AHHib ABa, cooTBCTCTByiomHc HaHAyamcft 
BHAHMOCTH McpxypHa [Gingerich, 1983]. 

69. Ta6AHna xopA, kh.I, ta.II. 

^ 70. 06o3HaaHM, cACAya O.HcArcOayapy, ZA = ZF = R', BZ = e', ABA = a, 
PBE = jS, AA = PE = r', TOI^^a 


BA = R' + e' = I 20 P, 


rioAcraBAaa BCAHaHHH a = 19;3°, /3 = 23;15°, hakoahm bmcctc c IItoacmccm 
r' = 39;9P, R' - e' = 99;9P, e' = 10;25P, 

(HAMA, p.161]. 
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71. C.300 H KOMMCHT. 34. 

72. Hadmoaeiraa [1 ] h [4] b rji.7, c.303; Ha6;iioaeHHe [4] hmcct sBOHnyio aarapoBKy: 
«yTpoM c 18-ro na 19-e hhcjio*. 

73. PcHb iwer o HadaioaeHHflx [2] h [3] b m.7, c.303. 

74. B.Xaprnep noKaaaji, mto i(eHTp anni^Hiuia b nrojicMecBCKOH MoaejiH MepxypHa 
nepcMemaerca no xpHBoii, 6jiH3Koii k anjinncy, y Koroporo iienTp naxoanTca b tomkc 
A (pnc. 9.2), H ncwyocH a = R + e h b = R - e, rae /? = 60P — paanyc ae^JepenTa, 
e = 3P — aKcacHTpHCHTCT. OnpeaejiHB reoaeHTpHHecKHe paccroanHa aempa anniy^a 
or Ha6jiioaaTeaa s = KE icax (t)yHK]:qiio cpeaneH 3KCi;eHTpHHecK0H anoMajiMH k = AAK, 
OH noicasaa, wro s aeftcTBHreniiHo HMcer MHHHMyMU npH ic » ±120° [Hartner, 1955, 

р. 109-115]. Mofleab riToaeMea, raKHM oOpaaoM, nneajibHO cooTBercTByer c4)opMyjiHpoBaH- 
HOMy HM TCSHcy o aByxnepHreiiHOCTH op6htu MepxypHa, cm. raxxe [HAMA, p. 163-164, 
168-169; SA, p.314-315, 320-324]. 

75. B cooTBCTCTBHH CO cxcMoft aBHxccHHa MepxypHa, onHcaHHOH b rji.5, b aroii 
rjiaBc onpeaenaioTCH; a) nojioxccHHe Ha jihhhh ancHn tohkh axBanTa (A na 
pnc. 9.2,H Ha pnc. 9.6), h 3 xoropoil ABHxenHe aenTpa annmiKjia npeacraBaaerca 
paBHOMcpHHM; 6) paanyc Maaoro xpyra (ZH na pHC. 9.2) c acHTpoM b tohkc Z, no 
KOTopoMy paBHOMepHO aBHxcerca b oOpaxHOM HanpaaaeHHH aenrp ae^epenra, necymero 
3nMI(HiUI. 

76. 130 HMjib 4; onopnaa aaeasa Perya; aojirora b xaraaore 21/^° JlbBa (c.242). 
AnaaHa HaOjitoaeHHa cm. b kommcht. 44. 

flpyrae naOaiOfleHHH, BwnoaHeHHwe Tcohom, npHBoaarca FlToaeMeeM b kh.X, ra.1-2, 

с. 316,317. Onrypa Teona, crapmero coBpeMCHHHxa riToaeMea, oToxaecTBaaeTca o6uhho 
c TeoHOM Cmhphckhm (yM. ok. 130-140), XHBmHM npH6aH3HTeabHo b to xe BpeMa 
[SA, p.416]. 3 to OTOxcaecTBaeHHe, oahsko, hc aBjiaerca eAHHCTBenno bosmo^khum; 
TeoH — OAHO H3 caMfaix pacnpocTpaHeHHbix hmch rpexo-pHMCKoro Eranra [HAMA, 
p.949-950; PA, p.456, n.83]. 

77. flaTa Ha6AK)AeHHa (yrpo 24 Mecope, hah 8 Hicwia) h npHaeAennaa cpeAnaa 
AOArora CoAHi^a He coraacyioTca APyr c ApyroM- Tonnoe coBnaaenHe noAyHHM, HcnpaBHB 
Aaxy Ha «yTpo c 20 na 21 Mecope*, khk 3to ACAaKn- flxc.TyMcp h Apyrne HccACAOBaxeAH. 
OnniOKH TAKoro poaa (b HOMepe ahh nepenyraHU and) oaenb pacnpocrpaneHU b 
rpeaecKHX pyKonncax [HAMA, p.l62, n.3; PA, p.456, n.84; Wilson, 1972, p.246-247, 
n.28 ]. lOAHaHCKaa aara (nocae HcnpaBAenna) 139, HiOAb 5; onopnaa aaeaaa a Tau; 
AOArora b xaraAore 12^3° Teabna (c.239). Anaana naOaioaeHHa cm. b kommcht. 44. 

78. MaxcHMaabHaa aaoHnmna onpeaeaHerca xax paccroaHHe Mexay KacareabHoil k 
3nHuHKay h HanpaBaenneM BO na cpeaHce coanue h3 uenTpa MHpa B. B aannoM 
cayaae BO nepnenaHKyaapHa k ahhhh ancna AT h ne npoxoanr qepea aenTp onHAHKaa 
0. HaH6oabmaa BeqepHaa aaoHranHa a = KBO = 26; 15°, HaHOoabmaa yrpeHHaa 
oaonrauHa /S = ABO = 20; 15°, orcioaa bhahmuh anaMerp onHAHKaa KBA = a + ^ = 
= 46; 30°. lUrpHxoBaa AHHHa BO na pnc. 9.6, yxaauBaioiaaa HanpaBaenne na cpeanee 
coaHi;e, npoBeaena hamh. 

79. Takhm oOpaaoM, paccroaHHe or naOaiOAareaa ao aeHrpa anHHHKaa b xBaaparypax 
coBnaaaer c paccroaHneM ao tohkh, orcroanteH or anorea na 180° (c.307). BeaHHHHa 
B0 onpeaeaaeTca b nacrax BA = HO**. 

^ 80. riycTb HA pHC^ 9.6 AHOMaana <5 = H0B = 0BO, KBO = a h ABO = jS, orcioaa 
KBA = a + jS = 20BA = 2/8 + 2<5 h, caeflOBareabHO, 2& = a - 

81. Hto6h npoBcpHTb Moaeab MepxypHa h ee napaMcrpn, riroaeMeH reoperHHecKH 
onpeaeaaer bhahmuA anaMerp onHiunuia b roMKax HaHMeHbmero paccToanna npn 
3HaqeHHH cpeaneii aKcaenrpHqecKOH anoMaanH k= ±120°, xoropuH aoaacen coBnacrb 
c naOaioaeHHoft BeaHannoH 47; 45° (c.307). 

82. Kak h caeaoBaao oxnaarb, paccroaHHe AZ = 55;34P npn k = ±120° oicaaaaocb 
Menbme AE = 57’’ npn k = 180°. 
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UpuAoxeHux. 


83. 139, Man 17; onopHa* aaesaa Peryji, aojirora b Karajiore 21 / 2 “ Jlbsa (c.242); 
aaoHrauHS «Peryji—MepxypHii^, 3a(t>HKCHpoBaHHasi Ha acTpoJia6HH, 45°; ajiOHrapHs 
«JIyHa—MepKypHH» 1;10°; «12-m rpaayc >HeBw» — HHTepBaji or Haaajia ll-ro ao Haaajia 
12-ro rpaayca Acbm. AHajiaa HafiaioaCHHa cm. b [Britton, 1967, p. 144-146; Newton, 
1976, p. 191; Hhiomon, 1985, c.259-260 m cji. J. 

84. npHBcaeHHbie aHawcHHa BbmHCfieHbi ana MOMCHTa 7;7^ nocae nojiyana b 
A. acKcaHapHH; no-BHawMOMy, IlTOJicMeM aaecb yaMTbiBaJi ypaBHCHMC bpcmchm 
(E = -0;25^, no onpeaejiCHwio fl*.TyMepa); napaanaxc no aojirore aJia ororo MOMCnra 
pasCH -0;53° |PA, p.461, n.93]. 

85. 3accb H b HCKOTOpbix apyrHx cnyqaax b HacTOaiueH rjiaBe tcpmhh «nepHreH» 
ynoTpc6.iiacTca hjih o6o3HaqeHHa tohkh, orcToaiucH or anorea Ha 180°, a ne tomck 
HaHMCHbUJcro paccToaHHa ucHTpa aniiuHKjia or Ha6jiioaaTe;ia, fljia xoTopbix k = ±120°. 

86 . CpcflHaa 3nHUHK.aHqccKaa aHOManna njiaHeru a = 0ZA OTcaHTbiBacTCa or jihhhh 
« cpcaHcro anorca» onHpHKaa TO b npsMOM nanpaaneHHH, a ho ot «HCTHHHoro anorea», 
onpcacaaCMOro jinHneik AK. SaaaHHhiMH cawTaiOTca paccToaHwe anaHCTbi no aojirore or 
.aHHHH anCHa OKCpCHTpa AAA, cpeanaa aojirora CojiHua, paanaa .^jirore uCHTpa 
onMUMK.aa Z, t.c. cpcanaa OKCueHTpwHecKaa aHOManna k = ABH = ATZ, napaMerpu 
MOfloriM — OKCuCHTpHCMTCT c = 3'* H paflHyc onHuHicaa r = 22;30'’, b npeanojioxceHMH 
rz = 60’’. Tpc6ycTca onpeacAHTb Be;iHqHHy a. 

87. Cm. b otoh kh. r£.7, c.303 h r.a. 8 , c.306. 

88 . AZ = VaN^ ^ ,, 35 . 49 P 

89. EAZ = aFz + AZr. 

90. -264, HoaOpb 15; onopHwe SBeanw — /3 h dSco, KOopaHHarw b Karajiore cm. 
C.246; «oaHa .ayHa», T.e. 1 / 2 °. AHanwa Ha&niOfleHHa cm. b [HAMA, p. 166-167; Newton, 
1976, p.191 |. 

91. /I,o.aroTbi b KaTa.aore nT0.neMeH yMCHbuiaer na 4°, mto6w ynecTb npeueccHOHHoe 
flBMJKCHMC 3a HHTcpBaa oKo.ao 400 .ner. 

92. Pacno.ao*CHHa Mcpxypna oTHOCMTCJibHo onopnux aacaa, yxaaaHHoe ElToaeMeeM, 
HC cooTBCTCTBycT npHHaTOH ao.aroTe ananeTM (pwc. 9-E); B03Mo*Hoe oSbacHCHHe aroMy 

HecooTBercTBHfo M CBaaaHHoe c hhm Hcnpaa- 
/iCHHe TCKcra cm. b [HAMA, p.l 66 , p.l254. 
Fig. 1511. 

93. -264, HoaOpb 19; 3a 4 ana or BpeMCHH 
nepBoro Ha&iiOfleHHa, b TeneHMe KOTopbix 
Coanue (a, anaaMT, h uchtp annuMiuia) 
npoflBHHyaocb na 4° k Bocroxy, onaHera 
nepeMecmaacb b tom xe HanpaBjiCHHH Bcero 
Ha 1/2 ayHHoro awaMerpa, T.e. na 0;15°. 3to 
B03MOXHO aHiub B TOM oiyaac, ecan ee 
co6cTBeHHoe aBHxenHe na annuHXjie 6nao 
HanpaaacHO b o6paTHyK) cropony h ona ne 
aocTwraa euie loaxM croaHHa, cooTBercTByio- 
meii HaHOoabiueii aaonrauMM, cm. [HAMA, 
p.166; Newton, 1976, p.191-192]. 

94. Cm. b 3T0H XH. ra.7, c.305 h ra. 8 , 
C.308. 

95. Ha PMC. 9.10 H 3 MeHeHbi, xpoMC Toro, oOoaHaaeHHa «MCTHHHoro» h «cpeaHero» 
anorccB Ha onMUHxac (cootmtctbchho 0, K BMecro K, 0). B aannoM caynae cpeanaa 
aHOMaana McgxypHa a = KZA + 180°. 

96. K = ABH = AFZ =^05/6° CxopnHona - 6° BecoB = 44;50°. 

97. ZM = VzH^- HM^ = 59;47P. 

98. ZA = VZN2 + AN^ = 64;7P. 
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99. AAZ = Arz - Azr. 

100. AAA = 3>/3° CKOpnHOHa - 6° Becos = 27;20° h ZAA = ZAA - AAA. 

101. ToMHHe BHMHcaeHHK flaioT 100;4“ [PA, p.466, n.l03]. 

102. 0ZA = ZAE - Z^, KZA = 0ZA - 0ZK. 

103. Ha cooTHOuicHHK «145 cHHOAHMecKHx o6pameHHH pasHO 46 rponH^ecKHM roflaM» 
(r.a.3, C.281) BHTCKaeT, «ito oaho cHHOflinecKoe o6pameHHe MepKypHs npoHCxoflHT aa 
115;52‘*, a 63 oOpamcHHa — npH6;iHaHTejn>Ho aa 20 erHnercxHx roaoB (115;52‘* x 63 = 
= 7299,54 « 7300“* = 20 x 365'*), h, cnenoBaTejibHO, 400 eraneTCKHx ronoB conepxcaT 
20 X 63 = 1260 cHHOflHMecKHx o6pan<eHHH no aHOMajinn, a ocTaBmneca 8^283'* — 8 
CHHOflHaecKHX oOpamCHHii [HAMA, p.l67]. 

104. Othochtcjiiiho MCTOfla, KaxHM 6H.aa no.ayqeHa cpeanaa cxopocTb flBH*eHHa 
Mepxypna no anoMajinn, npanaraa b raOjinuax, cm. kommcht. 19. Flpn onpeaMennH 
yr.na a, cooTBCTCTByioniero flByM npuBeflennhiM HadaioaennaM, nTOJiCMCH aonycrnji 
HecKO.fiiiKO norpemHOCTeii BUMHaienna n OKpyraeHna. Hx BjiHanne na KOHeanHH 
peay.fii>TaT ne aB.fiaeTca npeneOpexcHMo MajiuM. Corjiacno flxc.TyMcpy, 3 th norpeiuHOCTH 
TaxoBH: 


Ha6;i. I 
Ha6;i. II 
Aa 


nTo.neMeH 

212;34“ 

99.270 

246;53‘’ 


Toanoe aHaaenne 


212;29,18° 
99;33,31‘’ 
247; 4,13° 


PasHOCTb npupamenHit Aa = 0;11°, pacnpefl&nenHaa na HHTepBaa 0x0.10 400 .ler, Menaer 
cpeflHKJK) cxopocTb flBHxceHHa no anoMajiHH na +0;0,0,0,16 °/d [PA, p.467, n.l04]. 

105. Peab naer 0 Ha6.iiofleHHH Mepxypna yrpoM 19 Tora 484 roga HaOonaccapa 
(C.313). 

106. B rpeaecKOM rexcre oiunOoaHo yxaaano I8I/3*’ [Hei II 294,5]. HcnpaB.ieHHe 
noflTBepxflaerca xax npapawenneM cpeAnei) aoatoth, npHBeACHHHM nnxce, rax n 
HHTepBaAOM MexAy AByMa HadAiOAennaMH, yxaaanHUM Bume [HA II, 155 a); PA, 
p.467, n.l05]. 


KHHPA AECflTAa 

1. Kax H B TcopHH Mepxypna (xh. IX, rjt. 7 n xommcht. 43), IlTOAeMeii hcxoaht 
na npeAnoAOx^enna, aTO opdnra Benepu cuMMerpHana OTHOCHTCAbHO ahhhh ancHA 
axcACHTpa. rioAoxenne anorea na axci^enTpe noaroMy Moxer Ohtb onpeAejieno na 
ocHOBe AByx HadAraAennii bhahmoii AO.'iroru Benepu b MOMenru ee MaxcHMaibnux 
aAOnraAnii (BOCToanon n aanaAnoii) paBHon BeAHannu. KpnTHaecxnii anajina MeroAa 
riTOAeMea cm. b [Saiuyer, 1977]. 

Bupaxenne «b OAny n ry xe cropony*, corAacno flx.TyMepy, oanaaaer «o6a b 
H anpaBAenHH x anoreK)» hjih «o6a b nanpaBAennH x nepHreio» [PA, p.446, n.46]. 

2. 132, Mapr 8. JUa onpeACAenna napaMerpoB opOnru n cxopocrn Benepu HTOAeMen 
HcnoAbayer BOceMb naOAUAennn MaxcHMaAbnon 3Aonrai;HH Benepu. BH6AHorpa4>Hio 
Bonpoca H Ta6AHAy napauerpoB naBAiOACnwH cm. xoMMenr. 44 x xn.IX. Oco6uh nnrepec 
B 3T0H CBaan npeAcraBAaer paOora b IWilson, 1972], 

3. B aBeaanoM xaraAore IlTOAeMea HneaAU aannMaiOT no AOArore nnrepBaA or 
IVf AO 3?^3° TeAb^a (c.239, aBeaAH Nb30-33 b coaBesAnn TeAbAa); nx «AAHna», raxHM 
oOpaaoM, cocraBAaer IVf, AOArora cpeAnen Toaxn 211/12“« 3°; AOArora Benepu 
3“ — 11/2° = 11/2° TeAbAa. ripnaeACnnoe flxoAeMeeM anaaenne cpeAnefit AOAroru CoAnAa 
noaBOAaer onpeACAHTb c ToanocTbX) ao noAyaaca apeua MaxcHMaAbnoii aAonraipm; 
corAacno K.Mocropy, t = 6;30’’ nocAe nOAyAna. Cm. raxxe xOMMenr. 44 x xn.IX. 

4. y FenOepra oiunOoano «b 14 roAy» (i<5') BMecro npaBHAbnon BeAnannu «b 4 
roAy» (<5'); ncnpasAeno K.MannAnycoM [HA II, 156, 412]. HcnpaBAenne noATBepxAaerca 
npHBeAennuM nnxe anaaenneM cpeAneii AOAroru CoAnAa n Bcrpeaaerca raxxe b 
nexoTopux pyxonncax [PA, p.469, n.4]. 
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Upwioxemui 


5. 140, Hiojib 30; onopnaa SBesfla, OTHOCHTenbHO Koropoft 4)HKCHpyeTca noaoxcHHe 
BcHepbi, ^ Gem. 

6 . ZlMaMcrp Jlynu aaecb, xax oOumho b BhmHCJiCHHax, hc rpeOyiomMX bmcoxoh 
TOMHOCTH, caHTaerca paanbiM 1“. BpcMs HaOjiiofleHHa, corjiacHO npHBeneHHOH cpeaneii 
aojirore Co;iHua, t = 19;30^ nocne nojiyaHa. Cm. raxxce xommcht. 44 x xh.IX. 

7. 127, oxTaOpb 12; onopnaa SBeana /8 Vir. 

8. B xarajiore nroncMea aojirora |3Vir (No5 b cosBcasHH flcBbi) paBna 29“ JlbBa. 
Ha 3T0H BejiHaMHbi nTO.n[eMeH BbiMHTaer 1/12“ (nonpaaxa aa npei;eccHio aa 11 jier), 
npnOaBjiaeT 11/2° (<m.nHHa» n.n[eaA, cm. Bume xommcht. 3) h BbiaHraer 1 / 12 “ (bhhhmhh 
flHaMCTp Benepbi; b «n.n[aHeTHbix nmoreaax* ara BejiHHHHa npHnara paBHoii 3' [Goldstein, 
1967, p.8, n.5]). BpcMa, cooTBcrcTByiomee npHBeaeHHOH cpesHCH aojirore CojiHi(a, 
t = 18;30'’ nocne no.n[yflHa. Cm. Taxxce xommcht. 44 x xh.IX. IIpH onpcacjiCHHH cpenneH 
flOjiroTbi Connua nTo.n[eMeii Hcnojibayer anecb h aajiee b 3toh rjiaBC naaBaHHC anaxa 
aoflHaxa Bccm (Zuyoi;) , a hc xax oObiaHo — KjiemnH ( XiiXai) , cm. Tax*e xommcht. 
1 X xh. VIII. 

9. 136, flCxaOpb 25; aaecb, corjiacHo MaHHi^nycy, onopnaa aaeasa — ^Aqr, 
ynoMHHacMbiii «ieTbipexyro.nbHMx aaean — <p, x, V''. V'^Aqr; «cjieayiomaa (aaeasa), 
Haxoflamaaca na npaMOft jimhhm c [nayMal b naxy Boaojiea» — aro cootbctctbchho 
Ah/, oAqr [HA II, 158]. OnncaHHC b tcxctc pacxoaHTca c onHcanHCM aBcaa b 
xaTajiore. Ho mhchmkj ilxc.TyMcpa, jjaHHoe Ha6inioaeHHe npeamecTByer bpcmchh coaaanHa 
xaTaaora [PA, p.470, n.7]. 

10. 2/3 flHaMCTpa Jlynw cocraBaaiOT 20', a hc 24', xax nHraer IlToaeMeii. BoaMOxHO, 
aaecb, xax h b npeaHayiHCM cayaae (xommcht. 8), oh yaHTWBaa aHaMcrp Benepbi [PA, 
p.470, n.9]. 

11. BpcMa HaOaKjflCHHa, onpcflCJicHHoe no cpeaHcii goaroTc Coaniia, t = 6;30*' nocae 
noayaHa. Cm. Tax*e xommcht. 44 x xh.IX. A.HBaaHHa noxaaaa, hto HcroaHocrb b 
onpeaeacHHH BcaHMHHbi MaxcHMaabHoft aaonrauHH BcHepu b 10' npHsogHT x omH6xe 
B aaTC nopaaxa 7,7** [Czvjolina, 1959, p.I7]. HeftcTBHTcabHaa ace norpemHocTb b 
BeaHHHHe aaonrauHH y FlToacMca, xax npaBHao, cymecTBCHHo Bume. OmHOxn b gaTax 
noaroMy hc MoryT caHTaTbca npuanaxoM HcnooaHHHocTH HaOamaeHH*. 

12. Ho 04eHxe YHacOHa, peayabTaT IlToaeMea aaa aoaroTH anorea BeHepu (55°) 
oraHMacTca or BcaHaHHU, noayacHHOii na ochobc ccbpcmchhux BbiaHcacHHii (57°I8'), 
Bcero anmb na 2“I8' naH aaace na 1“12', ccaH yaecrb omnOxy paBHoacHCTBMa HToacMCa, 
[Wilson, 1978, p.2I4]. 3 tot BWBOa xax Oyaro CBMaereabCTBycT o tom, hto b ochobc 
onpeaeacHHa aoarona anorea aeacaT noaaHHHue naOaioacHHa. Bmcctc c tcm oacBHaHO, 
HTO ilToacMCH OMCHb CBoOoaHO oOpan^aaca c noHamcM «MaxcHMaabHaa aaoHraqHa». 
Tax, aaa roaa 136 oh npHBoaHT ase paanue aai'u MaxcHMaabHoii aaoHraquH, 
paaanaaiomMeca na 37** (cm. c.317 h xommcht. 9, 15); npMacM o xajxaoH Ha hhx 
cxaaano, hto Benepa naOamaaaacb b «HaH6oabmeM paccroanHH or CoaHaa» [HAMA, 
p.l53, n.l ]. CoBnaacHMC peayabTaTOB aoyx onpeaeacHHH aoaroThi anorea, npoHaBeaCHHbix 
c noMorqbio asyx nap «HeaaBHCHMb[x» HaOaioaCHHft, aacraBaaer npeanoaaraTb, hto no 
xpaHHCH Mcpe oaHo Ha sthx naOaioaeHHH noaoraano nToacMCCM noa peayabTaT 
[HbtomoH, 1985, C.305]. 

13. B npeaiaaymcit raaae noxaaano, hto annua ancHa axcqeHTpa nepecexaer 
axannTHxy b asyx Toaxax c aoaroraMH 25“ Teabiw h 25“ CxopnHona. HeHaBecrao, 
oanaxo, xaxaa na hhx npeacraBaaer anorcH, a xaxaa nepureH axcqeHTpa. Saaana 
pemacTca na ckhobc asyx naOamacHHH MaxcHMaabHon aaoHraqHH BeHepu TaxHx, hto 
cpeaHee coanae, coBnaaaiOiqce c acHTpoM annanKaa, naxoauTCa na annnn ancna nan 
no6aHaocTH ot nee. Anorero ccxjTBCTCTBycT naHMCHbrnaa na aayx BcaHHHH MaxcHMaabHoii 
aaoHraaHH. 

14. 129, MaH 20. Tpn aacaabi b roaoBC OBna — a, P, y Ari; onopHbie aBcaabi, 
4>HXCHpyiou{He aHHHio orcaera noaoxcenna BcHCpu, — y Ari h /x Cet; hx xoopaHnaTH 
B xaTaaore IlToaeMea (NqI h 13 b coaBcaaHH OBna) cootbctctbchho Aj = 6?^3“ OBna, 

= + 71 / 3 “; A 2 = 15“ Oana, = —SVa°. HaMCHCHHC aoarorbi BcaeacTBHC npeaecCHH aa 
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8 Jier 0;4,48°, OAHaKO IlTOJieMeft Hcncwibayer b nepsoM cjiyuae BCAHUHay 0;4° = 1/15°, 
BO BTopoM — 1/4°; nocaeAHsa 9bho HCKaxeaa; aojixho 6HTb, no-BiwHMOMy, TaK*e 
1/15°, H AOJirora 141415 = 14(1/2 + V3 + l/io) (MaHH- 
AHyc npea^araeT Apyroii BapaaHT HcnpaBJieaHs: 

1411/12 = 14(1/2 + 1/3 + i/i2), KOTopHH OTBepraercs 
TyMepoM [HA II, 159; PA, p.471, n.lO]). IIojioiiceHHe 
onopHHx 3Be3A H BeaepH oTaocaTCAbao aicjianTHKH, 
corAacao Maaaaaycy, CM.aa pac. 10-A, rue 
yA/Afi = 2:1, 9^=1%°, npaaeM QA ± yfi. Hpa 

TaKOM pacnoAOAceaaa, o^aaKO, KOopAaaarH Beaepu 
AOA*aH OTABaaTbca or npaBcaeaaHx IlTOAeMeeM; 

MH aaiiiAB Ap= 11;31°, y3p= -1;46°. 

15. Toaaoe BpeMS aa6AiOAeaasi, corAacao npa- 
Beaeaaoii BCAaaaae cpesaea aqatoth CoAaaa, 
t = noCAe noAyAaa. Cm. takacc KOMMcar. 44 k 
K a.IX. 

16. 136, aoa6pb 18; onopaae 3Be3AH — a, v, 
yS Cap (b KaraAore Nel-3 co3Be3AHa Koaepora). 

17. BpeMa aa6AiOAeaaa: t = 4*' nocAe noAyAaa; 

CM. TaKAce KOMMear. 44 k xa.IX. 

18. «HenoABaAcaiiM», r.e. ae MeaaioiaaM CBoe 
noAO*eaae oraocaxeAbao 3Be3A. Saccb xe xax 6yATO 
npcAnoAaraeTca cyaiecTBOBaaae 6oAbinoro aacAa aa- 
6AiOAeaaft MaxcaMaAbaoIi OAoarauaa, ncHcpuBaioiAax bck> aKAanraxy; 8 aa6AiOAeaaft, 
acnoAbaycMux b aacTOanielt xaare, npeAcraBAsnor, no-BaAaMOMy, toabko Bbi6opKy a3 
3Toro Maoxecrea, cm. no aroMy noBOAy [HAMA, p.l58]. 

19. Hmccm cooraoineaae i^33 ’ EP = x = 120P- | |i' | | = 115;!'’. 

20. BuaacAeaaa HroAeMea aeroaaH; npasaAbaue aaaaeaaa: aKcneaTpacarer (paAayc 
SKcaeaTpa R = 60^) e= 1;16,48P, panayc anaaaicAa r=43;10,48P [HAMA, p.l54]. 

21. «H 3Aecb» — Kax a b paccMorpeaaoa Bume reopaa Mepxypaa, xa.IX, ta.S, 9; 
BBCAcaaoe HTOAeMeeM paaaaaae MCXAy ^aearpoM axcaeaxpa* a ^aearpoM paBaoMepaoro 
Bpaineaaa» (aaaaaaaoro no3AHee «3XBaaTOM») npeAcraBAaer oabo aa aaaOoAee 
aaMeaaTCAbaHx Aocraxeaaa ero nAaaeraoa Tcopaa; aeaaBecrao, uto noOyaaAO ero 
CACAaTb 3T0T mar. OTnpaaaoa roaxoa, Bepoarao, nocAyxaAa aaOAiOAeaaa Mapca [fivans, 
1984; PA, p.474, n.l2], a Aamb aaxcM cxeMa c axBaaxoM Obuia pacnpocrpaaeHa aa 
Apyrae Bepxaae nAaaerbi a Beaepy. 

22. 134, (})eBpaAb 18; BpcMa aaOniOAeaaa: t = 18*’ nocAC noAyAaa; cm. xoMMeax. 44 
X XH.IX. 

23. 140, (JiCBpanb 18; onopaaa aaesAa AnbAcOapaa; BpeMa aaOAiOAeHaa, corAacao 
npaBeACHHOB cpeAaeft AOArore Conana, t = 5;30‘' nocAe noAyAaa; cm. raxxe xoMMear. 44 
X XH.IX. 

24. Saccb, xax a b xa.IX, rA.9, pac. 9.6, aanpaBAeaae aa cpeaaee coAHue BO 
(o6o3HaaeHO mTpaxoBoa Aaaaeft aa pac. 10.2) ae coBnanaer c aanpaBAeaaeM aa aeaxp 
ananaxAa BE. XloaroMy Moxao aanacaxb a = ZHO = 481/3°; yS = HBO = 431/21/12° a 
a + yS = ZBH = 91;55°, cm. raxxe xoMMear. 78 x xa.IX. 

25. Buboa aroro cooraomeaaa cm. b xommcbt. 80 x xa.IX. 

26. HaaAyamaa aaaAaa coAepxaaaa aroa raaBia cm. b [Wilson, 1972, p.218-222]. 

27. B rAaBe 4 yTOtiaaerca BeAaaaaa cpenaeft cxopocra ABaxeaaa BeHepu no 
aaoMaABB co^ cpaBaaTeAbHO c roft BeAaaaaoa, xoropyio Aaer APCBHee BaBBAoacxoe 
cooTHomeHae: 5 aaoMaAacraaecxax nepaoAOB paBau 8 coAaeaHHM roAaM, cm. xa.IX, 
rA.3 a xoMMCHT. 16. 
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28. 138, AeKa6pb 16; caivtaa ceeepHas h 3 rpex SBeaa in, d, P) bo Ji6y CKopnaona — 
P Sco; OTHOCHreabHoe noao*eHHe Jlymi, BeHepH h onopHoii sbcsah cm. na pac. 10-B. 

29. HMcerca b BHay HHTepBaa or 1-ro so 2-ro rpaayca fleBw; aaa MOMCHTa 
4;45*’ nocae ncaynouH MccTHoro BpeMCHH flac.TyMep Hamea, uto aoarora xyab- 

MHHHpyioiaeH TOHKH dKaHOTHKH 6Haa *iyTb 6oabme 1° fleaw b 
COOTB erCTBHH C TCKCTOM [PA, p.475, n.l5]. 

30. BBi<iHcaeHHfl IlToaeMea BepHu aaa MOMCHTa 4;30*’ nocae 
noayHOUH, a hc aa« 4;45‘'. BeposTHO, oh yuHTHBaa saecb 
ypaBHCHHe BpeMCHH, Koropoe npH = 23° Cxpeabaa paBHo 

£= -17” [PA, p.476, n.l5]. 

31. Aoarora h inupora BeHepu onpeaeaaiOTca Ha ochobc 

KOH4)Hrypai;HH, npeacraBaeHHoii na pnc. 10-B, rae Koopanna- 
TH onopHofi SBeaaH Sco, Nel b cosBesann CKopnnoHa) 
A = 216;20°, = +1;20°; KoopaHHarH JlyHH: A^^ = 216;45°, 

(CQ 

= -l-4;40° H HMcer mccto coorHomcHHe ~ ^2. Oanaxo 

Aac.BpHTTOH Ha ochobc coapeMCHHUx BbiHHcacHHii noxasaa, hto 

6 7 X aeiicTBHTeabHoe pacnQao>KeHHe /3 Sco, Ayna h BeHepu b 

Phc. 10-B yKaaaHHHH IlToaeMeeM momcht cymecTBCHHo OTannaaocb or 

npHBeacHHoro Ha pnc. 10-B. CooTBercTBHe Mcacay bhhhc- 
aeHHSMH H asHHUMH llToaeMea craHer oneHb xopouiHM, ecaH npeanoaoxHTb, hto 
H aOaioaeHHe na caMOM aeae npoHSBoaHaocb hc b 4;45*’ nocae noaynoHH, a na aBa naca 
noaanee na paccBere b 6;45^ [Britton, 1967, p.136-139]. 

32. ripeanoaaraerca, hto cpeanee coaHue coBnaaaer c ueHxpoM annuHicaa Z, orcioaa 
EBZ = 22;9° Cxpeabua — 25° CKopnHOHa = 27;9°. 

33. OnpeaeaaeTca cpeanaa anoMaana Ha ochobc Ha6aioaeHH9 aoarorbi Benepbi b 
cooTBCTCTByiomHft MOMCHT. Ha pHc. 10.3 EA — aHHH9 ancHa axcucHTpa (A — anoreii); 
A — iiCHTp oKaHnTHKH (MecTOHaxoamcHHe Ha6aioaaTea9); T — ueHxp axcitCHTpa; B — 
ncHxp paBHOMepHoro Bpamenna (aKBaHX); BP = TA = e; Z — ueHxp annitHKaa; K — 
naanexa, noaoxcenne Koxopoii na anHUHicae onpeaeaaexca cpeaneft anoMaaBeii a, 
OTCHHXHBaeMOH ox cpeanero anorea © b npaMOM HanpasaeHHH (a = ©ZK). Aaa MOMCHxa 
Ha6aioaeHH9 HSBecxHbi: a) cpeanee noaoaccHHe ueHxpa anHuHicaa k = EBZ; 6) paccxoa- 
HHe naanexH oxHOCHxeabHO nepHrea d = KAE (aoarora nepHrea MHHyc aoarora naanexH). 
Heo6xoaHMO onpeaeaHxb a = 0ZK. Aaaee FIxoaeMeM naxoanx: a) paccxoanHc ox Ha6aio- 
aarean ao neHxpa annaHicaa AZ, cHHxaa PZ = 60*’; 6) yrabi BZA h EAZ; b) paccxoHHHe 
2LN H yraH NAZ i^NKZ; r) anOMaanio a = 360° - (NKZ -I- NAZ - AZB). Heo6xoaHMO 
oTMCXHTb, qxo ©ZK onpeaeaaexcH HaBaioacHHCM aoaroxH naanexH HeoaHoanaHHo, 
nocKOabxy Ka*aoMy HanpaBaennio h3 xohkh A cooTBCXCTByiOT, xax npaBHao, aae tohkh 
nepece>ieHH9 c annaHKaoM K h K' (na pnc. 10.3 xoaxa K' oTMeaena naMH). HaBCCXHo, 
oaHaKO, HTo Ha6aioaeHHe npoH3BeaeHo nocae npoxoxacHHa MaxcHMyMa aaoHranHH, hto 
HCK aiOHaeT xonxy K'; noapoBnee cm. [HAMA, p. 156-157]. 

34. CyMMapnaa norpemHOCxb oxpyraeHHa aaecb aoBoabHO BeaHxa. CoraacHo 
Aac.TyMcpy, aoa*Ho 6HTb ZN = 119;16P, a ayra na ZN — 167;22°; pacxoacaeHne 
Hcabsa cHHxaxb npeHe6pe*HMO MaaHM, oho HaMenaer kohchhuh peayabxax na 0;8° 
(230;40° BMecTO 230;32°) [PA, p.476, n.l6]. 

35. <I)Haaaeab(j) — nroaeMeii II (DKaaaeai^) (283-246 rr. ao H.3.); aaxa Ha6aioaeHH9 
-271, OKT 96 pb 12; «XHen» wjik «BHHorpaaapb» (Vindemiatrix), — e Vir; « 3 Be 3 aa b 
KOH ne loacHoro xpnaa Acbh® — /3 Vir; caeayioniaa 3 a hch — >7 Vir (cooxBexcxBeHHo 
N 0 I 3 , 5 H 6 B cosBeaaHH Acbh); «b 12-m hohhom qacy» oanaqaer, bo3mo*ho, hto 
H a 6 aioaeHHe npoHSBeaeHo 3 a noaaaca ao Bocxoaa Coanna. CoraacHo P.HbioxoHy, 
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norpeiuHOCTb b no;io*eHHH BeHepu b yKasaHHUH momcht cocxaBJiHex 10' [Newton, 1976, 
p.200-201; HbtomoH, 1985, c.301-302, 307; PA, p.477, n.l7]. 

36. nTO.jieMeH onpeflenaer npeueccHOHHoe HSMeHCHHe flO.;iroTbi 3Be3flH h anorea 
BcHepw 3a nepwofl b 408 eranercKHX roaoB. 

37. -271, OKTa6pb 16; norpeuiHocrb onpeaeaeuMa aoaroTH OKoao 5' [Newton, 1976, 
p.200-201; Hbiomon, 1985, c.307]. Ha6jiioaeHHe Heo6xoanMO, qxoObi pa3pemHTb 
HC0aH03HaMH0CTb onpeaeacHaa anOMaaMH no H3MepeHHOH aoarore BenepH, cm. 
KOMMCHT. 33. 

38. PacacTu FlTOaeMea aHaaoraMUbi npOH3BeaeHHbiM Bbiuie, cm. kommcht. 33. 

39. CyMMapnaa norpeuiHOCTb oxpyraeHHa cocraBaaer 3aecb oxoao 4’ (aoaacHO 6biTb 
I07;49‘’) [PA, p.479, n.l9]. 

40. CoraacHO PlToaeMeio, 3a nurepBaa A< = (409 x 365*^ + 167*^) = 149452'* npa- 
paiucHHC cpcaneH aHOMaana Aa = (360° x 255 + 338;25°) = 92138;25’. OTcioaa 

^ = 0;36,59,25,49,8,51 °/d. Oanaxo b kh.IX, ra.3 a b Ta6aauax cpeanax 

aBaxccHaii npaaaTO apyroe BHaMenae: 0;36,59,25,53,1 l,28°/d, Koxopoe, BepoaxHO, 
noayacHO cacayiomaM o6pa30M. nxoaeMeio 6biao aaBCCTHO cooxHOuieHae: 5 oOpamenaa 
no aaOMaaaa (A« = 360° X 5) cooxBCxcxByiox 8 coaHcaabiM roaaM (8 X 365;14,48‘’). 
OaaaKO aa ocaoBaaaa co6cxBeHHbix aadaioaenaa oh aamea apyroe cooxHOuieHae 
(92138;25° ^ 145452'*). C ero noMOmbio oh yxoMHaa BeaHuany npoMexcyxxa At, 
Hco6xoaHMyio aaa cOBepuieaaa naxa o6pameHaH no anoMaaaa. Hcxoaa a3 oxHomeHaa 
At 5 X 360° 

149452'* 92138;25°’ 


HaxoaaM 


At = 


(5 X 360°) X 149452** 
92138;25° 


Oxcioaa 


2919;40‘*. 


w = 0:36,59,25,53,11,27,53 °/d 

" 2915:40“ 

B noaHOM cooxBCxcxBaa c xckctom [PA, p.670-671 ]. 

41. MHxcpBaa 6 yacx xomhijim, ecaa npeanoaoacaxb, mxo Ha 6 aioaeHae TaMOxapaca 
BhinoaHCHO Ha paccBCxe, a aaa anoxa yMxeno ypaBHeaae BpeMCHa £= —Vz^. Ilpa 3 xom 
xa 6 aa 4 hi cpcanax asaaceHaa (kh.IX, ra.4) aaiox Aa = 180;58,34°. PacxoawcHae BHBBano 
aa 6 o OKpyracHHCM, aaOo acnoabBOBaHaeM 6 oabuiero aHxepsaaa [PA, p.479-480, 
n.22-23 j. 

42. PcMb aacx o Moaeaa axBaaxa, onacannoa b kh.IX, ra.6, cm. xaKXce kommchx. 33 
K KH.IX. 

43. Ha6aioaaeMbic paBMepu anauaKaa a Bce CBaaaHHbie c 3xhm BBaeHasi, HanpaMep 
Bcaa^HHa ayra nonaxHoro aBaacenan, aaaacnx or paccxoanaa i;eHxpa ae(})epeHxa A, no 
KOxopoMy aBHJKCxcH anauaKa, ox Ha6aioaaxeaH E (pac. 10.5). BeaaaaHbi ayr nonsix- 
Horo aBHxccHasi mo*ho noaxoMy acnoabaoBaxb aaa onpeaeaeHaa paccxoaHaa AE. Ilxoae- 
Mcii HC o6bacHacx cboio Bbmacaaxeabnyio npou,eaypy, oaHaKO acHO, axo BHaacaenaa 
Haa6oacc npocxw, Koraa ueHxp anauaKaa aaxoaaxca Ha aanaa ancaa na naaOoabmeM 
a HaaMCHbuiCM paccxoannax ox Hafiaioaaxeaa. MaKcHMyM aKaanxaae^Koii anoMaana, 
x.c. MaKCMMaabHaa paanocxb acxaHHoa a cpeaaeH aoarox naanexH (ZBE) aanacax ne 
ox EA, a ox paccxoanaa Ha6aioaaxeaa or aenxpa paBHOMepnoro Bpamenaa EZ; ecaa, 
Kax namex rixoaeMea, EA:EZ = 1:2, xo axo oanaaaex, axo ueaxp paBHOMepaoro 
Bpamenaa Z ne coBnaaaex c ueHxpoM ae({)epeHxa A a naxoaaxca ox Ha6aiOAaxeaa no 
cpaBHCHHio c A Ha yaBOennoM paccxoanaa. 3 to Baxcaoe Mecxo coaepxcax, no-BaaaMOMy, 
yKaBanae na xox nyxb, Koxopwa nOBBoaaa nxoaeMeio npaiixa k aaee aKBaaxa. 

44. Peab aaex o HaOaioaeHaax cpeaaax onnoaauHa. 
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45. «AH0Ma.nH9 oTHOCHT&nbHO CojiH4a» — 3TO onpeAenaeMaa ABH*eHHeM luianeTH 
no anHuHKJiy nocaeAOBaTejibHOCTb CHHOAHuecKHX aBJieHnii (nonaxHHx ABH^ennii, 
CT09HHH, onnoanuHH, npoTHBOcroaHHH), naSjnoAaeMBix npn onpeACAenHHX noAOxennax 
aianeTH OTHOCHTCAbHO CojiHAa; aoAHaKajibiiaa hah aKAHnTHuecKaH anoMaAna — 
HepaBHOMepHoe ABHAceHHe ueHrpa anHuHiuia no axAHnTHKe, o6ycAOBAeHHoe HaAHUHeM 
SKCueHTpHCHTeTa EA. IlocAeAHaa npHBOAHT k Tomy, hto CHHOAHuecKHe aBAenna nAanexH 
no-pa3HOMy (J)HKCHpyiOTCa b pasHux nacrax aoAHaica. Tax, BCAHHHHa h (jxjpMa ncTAH 
nonaTHoro ABHAcenna sabhcht ot noAoxccHHa nAaBeria Ha axAHnTHKe. JXna onpeACAeHHa 
axcueHTpHCHTera h aqatoth anorea (napaMerpoB, onpcACAaioniHx aKAHnTHHecxyio 
aHOMaAHio) Heo6xoAHMBi Ha6AioAeHHa, nponsBeACHHiae b crporo (i)HKCHpoBaHHBie 

MOMeHTH, KOFAa «aHOMaAHa OTHOCHTCAbHO COAHUa» HMCCT OAHy H Ty *e BCAHHHHy, 
V[To6b 1 HCKAIOHHTb CC BAHAHHC. B CAyHAC HHACHHX nAHHCT AAA 3T0r0 HCnOAbSOBBAHCb 
MaxcHMaAbHue 3AOHrauHH; b CAynae BcpxHHx nAaner, xoropue MoryT HaxoAHTbca Ha 
npOH3BOAbHOM paCCTOaHHH nO^OArOTC OTHOCHTCAbHO COAHua, HCnOAb3ylOTCa onno3HAHH. 

46. Ecah Ha pHc. 10.5 AZB = ic, ©BH = a (yroA orcuHTHBaerca na annAHXAC or 
B© no aacoBOH crpcAxc) h AEG = y, to a + ic = y. 3 to cooTHomcHHC, ACAcamcc b 
OCHOBC paAa AAAbHciimHx AoxaaaTCAbCTB h bhhhcachhh cpcAHcii cxopocTH abhacchha 
nAancTbi no aoatotc, cncAHanbHo IlTOAeMeeM hhcac hc AOxasHBacrca. Ho, xax aaMCTHA 
O.Hciirc6ay3p, c xHHCMaTHHCcxoii tohxh spcHHa oho 3XBHBaACHTHO craHAapTHUM 

BaBHAOHCXHM COOTHOmCHHaM: HHCAO CHHOAHHCCXHX ABACHHil + HHCAO CHACpHHCCXHX 
o6opOTOB “ HHCAO COAHCHHHX TOAOB (XH.IX, rjl.3 H XOMMCHT. 16, 23); B COOTHOmCHHH 
nTOACMCa a COOTBCTCTByCT CHHOAHHCCXHM aBACHHAM, K — CHACpHHCCXHM o6opOTaM, 

y — MHCAy roAOB [HAMA, p.l70). 

47. T.e. noAOAccHHC ncHTpa annuHXAa, xax oho Ha6AiOAaeTca h3 E, ^ 

48. Kopaa nAanera naxoAHTca^B H, e^cpcAHaa anoManna a = 360° - H^. Otckjaa 

a + ic = AZB - HB© = AZB - = i^B = y. KorAa^anera b K, S = ©BK; otcwaa 

a + ic = ©BK + AZB = 180° - HB® + AZB =^180° + ZEK^= 360° - AEM = y. 

49. riycTb Ha pnc. 10.6 AZB = ic; ©BN = a; AES = y,^ AEB = d, HB© = 
= ABK = e (o6o3Ha»ieHHa cooTBcrcTByioT HAMA). ^Toraa^ HBN = e + a, BES= 
= y- (5 = («+«)-(« -e) = a + e. IIoCKOAbxy HBN =«BES, NB II SE. 

50. Kh.IV, rA.6. 

51. B TAaBC 7 onpcACAACTca BCAHHHna axcucHTpHCHTera h Aonrora anorea Ae(j)epeHTa, 
no xoTopoMy nepeMen<aeTca ncHrp anHimxAa. OocxoAbxy xpyr (j)HxcHpyeTca tpcma 
TOHX aMH, H^XOAHMO npOH3BeCTH TpH HSMCPCHHA AOArOTbl nAaHCTH Aj, A^, Aj (b TCXCTC 
o6o3HaHeHH uH(l)paMH [1], [2], [3]), xoropiae oOpaayiOT abc Aonrorniae paanocro 
AAj=A 2 -Aj, AA 2=A3-A2, cooTBCTCTByiomHe HHTepBaaaM A<j, At^ McxAy Ha6Aio- 
ACHHaMH. Ho TaOAHnaM CpCAHHX ABHACCHHH (XH.IX, fa. 4) MOACHO Hai^TH TaXACe 
COOTBCTCTByiOmHe npapamCHHA CPCAHCH AOAFOTH AAj, AAj OTHOCHTCAbHO ACHTpa 
paBHOMcpHoro Bpamenna. SaAana, TaxHM oGpaaoM, cboahtch x CACAyromcMy: onpcACAHTb 
nOAOACeHHC UCHTpa paBHOMCpHOrO BpamCHHA © OTHOCHTCAbHO ACHTpa aXAHHTHXH N, FAC 
naxoAHTCH Ha6AioAaTeAb (pnc. 10.7), ccah hsbcctho, hto HanpaBAcnna Ha tohxh A, 
B H r ACHTpa anHAHXAa na Ae<})epeHTe <l)HxcHpyK)Tca h 3 N ayraMH AAj, AAj, a h 3 
© — AyraMH AAj, AAj h hchtp Ae4>epeHTa A HaxoAHTca b ccpcahhc orpeaxa N©. 

BHqHCACHHH npOH3BOAaTC9 COFABCHO CACAyiOmCH CXCMC. 

[I] riepBHii HTcpaAHOHHHft man npcAnoAOACHM, hto op6HTa Mapca — axcachtp; 
nocACAOBarcAbHO naxoAHM: 

[A] xopAy axcACHTpa EE, npoxoAamyio nepea Hcm-p A axAHnrnxH, no ornomcHHio 
X AHaMcrpy axcnCHTpa (= 120^); 

[B] axcachtphchtct 2e = KA b tcx acc CAHHHAax; 

[C ] noAOAccHHe ahhhh ancHA axcncHTpa Ha axAHnTHxe 0.J 

npoTHBOCTOHHHH [1], [2], [3] (noApodncc cm. xommcht. 57). 

riepexoA X op6HTe c oxbahtom; nocACAOBarcAbHo naxoAHM: 


OTHOCHTCAbHO 
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[D.l], [D.2], [D.3] pasHOCTH «yr Ha amiunTHKe (Cj, e^, e^) uexjiy HanpaBjieHHSMH 
h 3 N Ha TOHKH ae(})epeHTa (A, B, F) h cooTBercTByioiUHe tohkh aKBanxa (E, Z, Y) 
a;i9 Tpex npoTHBOCToaHHik; 

[E] ayra AAj, AAj aioiKHTHKH Me*fly nanpaBJieHHSMH h 3 A na tohkh aKBanxa npn 
ycranoBJieHHHx anaueHnax 2e, (noApo6Hee cm. kommcht. 65). 

[II] BTopoii HTepa^HOHHHH mar, onpeACJifleM: 

[F] 3Ha>ieHH9 napaMcrpoB 2e\ no AAp AAj h AAj, AAj corjiacHO McroAHKe, 
H3Jio*eHHOH B nyHKTax [A], [B], [C], h BenHHHHU AA", AA" coraacHO [D], [E]. 

[III] XpcTHH HTepa^HOHHHH mar; naxo^HM; 

[K] 3Ha>ieHHa napaMcrpoB 2e", A" no AAj, AA^ h AA", AA" corjiacHO MeroAHKe [A], 
[B], [C]. 

npoBepxa npaBunbHOCTH onpeaeACHHa 2e, A^: 

[G.I], [G.2], [G.3] AJia Ka*Aoro h3 rpex npoTHBOcroaHHH no B&aHWHHaM AA^, 
AAj H 2e", A" onpeACAacM bhahmoc paccroanHe uempa anHiyiKJia OTHOCHTCAbHo anorea 
H cooTBCTCTByromHe npupamcHHa hcthhhoh AOnrorbi AAj, AAj, KoropHC aoji*hh 
paBHaTbca Ha6jiiOAeHHBiM. 

[H]. JiAa npoTHBOCToaHHa [3] BiWHCAaiorca cpcAHce paccToaHHC ucHTpa anHUHXjia 
K OTHOCHTCAbHO anorca H anoMcLTiHa a. 

AHajiH3 mctoahkh nroACMea cm. b [Caspar, 1929, p.9*-I2*; HAMA, p.I72-I79; 
Pedersen, 1974, p.279-283; HiU, 1900]. 

52. 130, ACKaOpb 15; I^. OnpeACACHHe momchtob cpcahhx npoTHBOCroaHHft BnemHHX 
nnaHex npoH3BOAHJiocb, no-BHAHMOMy, HHTepnOAauHeft AOatot, H3MepeHHbix ao h notae 
npoTHBOCToaHHa [HbtomoH, 1985, c.310]. AnaiHS npHBOAHMbix riroAeMeeM HaOAiOAeHHii 
cpcAHHX npoTHBOCTOaHHii CM. B [Czwolina, 1958; Newton, 1976, p.201-204; HbiomoH, 
1985]. 

53. 135, 4jeBpa;ib 21; 21**. 

54. 139, Mail 27; 22^. CpcAnaa AOATora CoAHua b momcht npoTHBOCToaHHa paBHaerca 
AOArore ananeTbi ±180°; pacnerbi, BbinoAHCHHue no tbOahuc kh.III, rA.2, oahbko, aaiot 
AAa = 887yi45‘‘l3'’ A^ = 20;58,19° CxpeAbna, A^a = 88iy215‘'9*’ A^ = 28;50,19° 
BoAOAca, A-aa = 885^31*^10*’ Aq = 2;31,43° BAH3HeuOB, cofabcho [HA II, 176]. 

PacxoACACHHe nocAeAHeii BeAHHHHu A^ c npuBeAennoH b xeKcre cooTBeTCTByex BpeMeHndii 
paSHOCTH OKOAO V2*'', OHO HC MO*eT OuTb 06 baCHeHO HCnOAbBOBaHHCM ypaBHCHHa BpeMCHH 
(b aahhom CAynae £» -0;25*’), noCKOAbKy BbiHHCAenna npoH3BOAATca b cpeAHHx cyncax 
[PA, p.484, n.32]. 

55. TaxHM oOpaaoM b ochobc onpcAeAenna axcACHTpHCHTeTa op6htbi Mapca 2e 
(paBCH N© Ha pHC. 10.7) h aqaioth anorea A Aexax CACAyion^He Aannwe hbOaio- 

ACHHii: A<j = 4y69‘*20'’, At^ = 4y96‘*l'’; AAj = 81;44’, AA^ = 95;28°, AAj = 67;50>, 
AAj = 93;44°. HcnoAbaoBaHne npHOAHAcennoH BeAHHHHu cpeAneii cxopocni Mapca, xax 
OHa Aaerca cooTHomenneM: 79 cOAHenniax roAOB = 42 oOopora no AOAroxe (kh.IX, rA.3), 
npHBOAHT Ha CaMOM ACAe K TCM *e BeAHHHHaM 2e H A , HTO H TOHHaa BeAHHHHa [PA, 
p.484, n.33]. 

56. nocKOAbxy B 3TOM cAyHac CHTyauHa OnAa 6 h anaAorHUHa paccMOTpeHHoii b 
KH.IV, rA.6 npH onpeACAeHHH aKcueHTpHCHrera Aynnoii op6hth. 

57. Saecb Mbi CACAyCM flxc.TyMcpy, HcnpaBHBmeMy rpenecKHii tckct b H3AaHHH 
reii6epra [PA, p.486, n.37]. B nepeBOAC H.H.BeceAOBcxoro, CACAOBaBmero K.MaHHunycy, 
3TOT (})parMeHT 3By«HT cAeAyiomHM o6pa30M: «KaK 6bi He cyn;ecTBOBaAO HHKaxoro 
aaMexHoro pa3AH™9 Me*Ay [paaHocraMH] Ayr 2TY h KAM, [a raxAce EZM h 
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KAM]». BapHaHT nepeBoaa, npe;iJioxeHHHH K.MaHHunycoM, He corjiacyerca c rpenecKHM 
TCKCTOM H jiHineH acrpoHOMHHecKoro cMucjia. 

Ha nepBOM axane BHqHoieHHH riTOJieMeH npeanojiaraeT, hto i^eHTp fle(})epeHTa A 
coBnaaaer c i^chtpom paBHOMepHoro BpameHHsi 0 (pac. 10.7). HanpaBjieHHa Ha tohkh 
A, B, r H3 © (J)HKCHpyiOTCa ayraMH AAj, AAj, a H3 N — ayraMH AAj, AAj. B 
fleftcTBHTej[bHOCTH 3TO HC TaK, HOCKOjibKy A He coBnaflaer c 0 h, cjieaoBaTejtbHO, yrjiH 
Me*fly HanpaBjieHHaMH h3 N na yKaaaHHue tohkh ne Moryx 6biTb paBHu yrjiaM AAj, 
AAj. SKCi^eHTpHCHTer h aojiroTa anorea onpefleaarorca aarcM caeayioniHM oOpaaoM. 

1. npoflOJiJKHB FA flo nepeceaeHHa c fle<j)epeHTOM b ToqKe E (pnc. 10.8), FlTOJieMeH 

BE AE BA ,„p 

HaxoflHT OTHomeHHa nonaraa AE = 120*^. 

2. SaxeM oh BHpa*aeT BE, AE, BA b eflHHH^ax paanyca fle(j)epeHTa R = 60^ h 
HaxoflHT FE. 

3. ripoBOfla qepea A anaMerp MAKA (na pnc. 10.9 K — i;eHTp fle(J)epeHTa) , 
onpeaejiaer aKci^eHTpHCHTer AK b eaHHHi^ax R = 60’’. 

4. Onpefle;iaeT noTOXceHHe anorea A OTHOCHTCJtbHO npoTHBOcroaHHft A h B (naxoflHT 
ayrH AA h AB). 

58. BejiHqHHa aKcueHTpHCHTexa h nonoxceHue anorea 6 yflyT xeMH *e neaaBHCHMo 
OT Toro, Kaxyio othhio npofl0.n*HTb ao nepecenenna c fle(})epeHTOM — AB, AA wm AF. 

59. B fleficTBHTe;ibHocTH aoaxcHo 6iiiTb 0B^ = 136;27^ = 18 618;36, oanaxo ara 
HeTOqHocTb He CKaaHBaexca cymecTBeHHO na BeaHqnne AB [PA, p.488, n.39]. 

60. BHqHcaeHHa coaepxcax oinHOKH; npasHJibHoe anaqeHHe AE = 22;27’’, h axo qacjio 
Ha caMOM aene Bcxpeqaexca b aByx pyxonHcax. B aaabHeftmeM, oanaxo, IlxoaeMeii 
Hcnoabayex ne 21;41‘’, a 21;34‘’. IlyxaHHua socxoanx, no-BHaHMOMy, k caMovty IlxoneMeio, 
BCJiHqHHa *e 22;27’’ — qbe-xo nosaneAinee HcnpaBaenne [PA, p.488, n.40]. 

61. IlxoaeMeft npHMenaex cooxHomenue AA-AM = EA AF [EeKjiud, III, 35]. 

62. AA-AM + AK^ = AK^ [Eeiaiud, II, 5]. 

63. ToqHHe BHqHcaeHHa, ocHOBaHHue na npeawaymHx 3HaqeHHax BenHqHH, aaiox 
AK=13;2,30’’ [PA, p.489, n.44]. 

64. ToqHHe BHqncaeHHa aaiox FM = 39:10” [PA, p.490, n.45]. 

65. flo CHX nop npeanoaarajiocb (pnc. 10.8), qxo xohkh A, B, F, onpeaeaaiomHe 
noaoxeHHe i^enxpa anHi^Hxaa b MOMenxH xpex npoxHBOcxoaHHH, Haxoaaxca Ha xpyre c 
iteHxpoM 0 paBHOMepHoro Bpameiraa h ^lUKcnpyioxca h 3 © ayrainH AAj, AA^, a h3 
N — ayraMH AAj, AAj. Ha caMOM aeae (pnc. 10.7) ohh aexax na xpyre aeiJiepeHxa c 
i^eHxpoM A, aeaameM nonoaaM oxpeaoK N©. ToqxH *e A, B, F, Hcnoab3yeMHe b 
npeaBapHxeabHOM pacqexe, cooxBexcxByiox na pHc. 10.7 cxopee xoqxaM E, Z, H c xoii 
paaHHi^eH, hto b i^aeaH c axBanxoM ohh (jinxcnpyioxca H3 N ayraMH axjiHnxHXH 
AAj, AAj (ENZ, ZNM), xoxopne He paBHH ayraM AAj, AX^- OxoxaecxBjieHHe xoqex 
A, B, F H E, Z, H B ynpomcHHOH Moaean npHBoanx x norpemnocxH b onpeaeaeHHH 
axcmeHxpHCHxexa 2e(= N0) h aoaroxH anoresi A^, xoxopyio Heo6xoaHMO HcnpaBwxb. 
IlxoaeMeii Hcnoabayex npn axOM CBoeoOpasHHH Hxepai;HOHHHH npouecc. OcHOBUBaacb 
Ha noayqeHHHx npeaBapnxeabHHx anaqeHHsix 2e h A^ h noaaraa, qxo b Moaean c 

axBaHxoM xoqxH A, B, F (Jinxcnpyioxca h 3 0 ayraMH AAj, AAj, oh aaa xaxcaoro 
npoxHBOcxoaHHa naxoanx yroa e Me^y Hanp^emiaMH h 3 N na cooxBexcxByKJuwe 
xoqxH axBanxa h ae(})epeHxa (£j = FNA, = BNZ, - HNF, «pa3HocxH ayr aoanaxa, 
KoxopHe MH xoxHM HaHxH aaa xaxaoro npoxHBocToaHHa», no xepMHHoaorHH IIxoaeMea), 
oxcioaa AAj = AAj + + «2’ ^2 ~ ^2 ~ ~ ®3' no^y’feHHHe ananenHa ayr AAj, 

AAj Hcnoabaywxca aaxeM aaa HOBoro onpeaeaenna napaMexpoB op6hxh 2e', A’ b 
cooxBexcxBHH c npoueaypoH, onncaHHOH Bume (xommchx. 57). Taxoro poaa yxoqneHHa 
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MO*HO npoH3BOAHTb HeorpaHHucHHoe <iHCJio pa3, noKa B MOAenH c 3KBaHT0M He 6yAeT 
AOCTHrayTO corjiacHe Mexmy BCJiHHHHaMH 2e, c oahoh cropoHH, h aaHHHMH 

Ha6jiioAeHHii (AAj, AA^, AAp AA^) — c Apyroft. B CAyuae op6hth Mapca noTpe6oBajiocb 
TpH HTepauHOHHHx mara (b reKcre o6o3Ha<iaiOTCfl xax [I], [II], [III]); aa 9 lOnHTepa 
H CaxypHa OKaaajiocb AocraTOMHo AByx maroB (kh.XI, ta.I, 5). 

66. Saecb HCTOUHocTb; npaBHAbHoe SHaneKHe NE = 70;57,48P h XN = I3;I1,24P [PA, 

p.491, n.46]. _ _ 

67. SAECb y reii6epra (69;6), ho npaBHAbHO (65;6), hto noATBepxcAaerca 
BHHHCAeHH9MH H AaHHHMH pyKOHHCeft [PA, p.492, 11.48]. 

68. IlocKOAbKy (pHc. 10.7) KX = Cj = 0;32°, AT = “ 0.33°, KA = AAj = 

= 67;50°, TO TZ = AA; = AAj + e, + Cj = 68;55°. 

69. flyra amiHHTHKH TY = AAj = AM - AT - YM = AAj - ^2 “ “ 93;44°- 

- 0;33 - 0:50° = 92;2I°. 

70. Cm. KOMMeHT. 57 h 65. Corjiacno H*.TyMepy, kotopbih noBTopan BHUHCAenna 
IlTOJieMea, noAaraa AAj = 8I;44°, AA^ = 95;28°, AAj = 68;55°, AAj = 92;2I°, napaMerpn 
2e=ll;50°, TM = 45;28° [PA, p.494, n.50]. 

71. HcxoAa H3 bcahhhhbi 2c = Il;50‘* h hphhhthx DTOAeMeeM aHaneHHH Ayr TM, 
AB H AA, flx.TyMep HaincA KX = 0;27,49°, AT = 0;26,51 h MY = 0;39,31° [PA, 
p.494, n.51]. 

72. TaKHM o6pa30M noAyneHH yTOMHeimHe anaHCHHa Ayr okakhthkh XT = AAj h 
TY = AAj, KOTopue noaBOiAaror b TpexHii paa onpcACAHTb napaMcrpH op6HTbi 2c” h A^. 

73. OcHOBUBaacb Ha hphboahmux IlTOAeMeeM anaHennax, flx.TyMep nameA 
2c" = AK = 11;59,50P h Ayra TM = 44;18,45°. Eme oahh mar HrepauHOHHbix BbWHCACHHft 
H3MeHHT N© Ha BCAHHHHy, MCHbmyio 0;0,30'*, a AOATory anorea na 0;5°, hto ne HMcer 
npaKTHHecKoro 3Ha»ieHHa [PA, p.494, n.52]. 

74. JiAa npoBepKH aHaMCHHii aKCucHTpHCHTera h AOArorbi anorea IlTOAeMeii 
BHHHCAaer AyrH AAj, AAj no AyraM AAj, AAj b moacah c OKBaHTOM, tac napaMerpH 
2c H A^ paBHaioTca TOAbKO HTO noAyqeHHBiM BeAHHHHaM. ZlAa KaACAoro npoTHBocroaHHa 

riTOAeMeii naxoAHT BCAHHHHy k =lc — tj, me k, k — cooTBercTBeHHo cpeAHee h bhahmoc 
paccToaHHe neHxpa anHUHKAa OTHOCHTCAbHo ahhhh ancHA, ij — ypaanenHe, r.e. yroA, 
nOA KOTOpHM 3KCn;eHTpHCHTeT 2c BHACH H3 COOTBCTCTByiOmeH TOHKH AClJiepeHTa; OTCKJAa 

AAj = Kj + Kj, AAj = *3 - Kj. 

75. Cm. c.326 h KOMMenr. 55. 

76. Cm. c.326 h KOMMeirr. 55. 

77. 139, Mail 27, 22**; cm. kommcht. 54. 

78. KopoTKHii HHTepBan MexcAy HaOaiOAeHHaMH rapannipyeT, hto cooTBerCTByiomHe 
eMy npHpameHHa cpeAneft AOAroTH h anoMaAHH ne BHecyx AonoAHHTCAbHoii norpemHocm 
B noAOxceHHe luiaHerbi. 

79. 139, Mail 30, 21**; <c20-ft rpanyc KAemneii* — T.e. HHxepBaA or 19-ro ao 20-ro 
rpaAyca Becoa; cpeAnaa AOArora CoAHna, coraacHO Ta6AHne kh.III, rA.2, b yKaaaHHuii 
MOMeHT (At = 885^314‘’9*’ or naiaAbHOH anoxH) A^ = 5;27,31° BAHanenoB; npHaeAennue 
B Texcre cpeAHaa AOArora CoAHim h noAOxenne Jlynn no AOArore h aHOMaAHH 
cooTBercTByiOT na caMOM acac ne 9*’ nocjie noAyAna, a 8:37*’. Ilo-BHAHMOMy, IlTOAeMeii 
yuHTHBaA 3Aecb ypaBnenne CoAHna E = -0;23*' OTHOCHTCAbHo 3noxH (npaBHAbHoe 
ananeHne E= -0;25,30*’) [PA, p.499, n.57]. CoraacHO BHUHCAennaM flx.BpHTTona, b 
yKaaaHHuii momcht A^ = 242; 1°; norpemnoCTb H3MepeHH9 aAOHrannii «JIyHa-Mapa> 
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+0;36°, «JIyHa-CnHKa* —0;17° [Britton, 1967, p.146-147]. Cm. TaK*e [Newton, 1976, 
p.203; HbiomoH, 1985, c.260 h cjiea. ]■ 

80. 3flecb npeanojiaraerca = 0“ Cxpenhua. 

81. 25;30° Koaepora - 1;36'’ Cxp&nbua = 53;54°. 

82. ripMpameHHa cpeaHeii aojiroTH h aHOMajiHH Mapca aa HHTepBaji 2‘’23*’ (Ta6jiHUH 
KH.IX, r.1.4) MCHbiiie yKaaawHHx IlTOjieMeeM: AA = l;33,r, Aa = 1;21,55°; no-BHawMOMy, 
riTOJieMCH HcnojibaoBaji aaecb 6ojiee kopotkhh HHrepBaji. Ilo aroMy noBoay O.HeHre6ay3p 
aaMeqaer; «3 to oamh wa mhohix oiyqaeB, Koraa qpeaMepHO HCroqHHe aaHHHe 
HcnojibayiOTca b pacqexax ana nOBbiuieHHa tomhocth. yKaaaHHoe pacxo*aeHHe, oanaKO, 
He BJiHaeT Ha kohchhuh peayjibxaT* [HAMA, p.l80, n.lO]. 

83. Saaaqa, raxHM o6paaoM, CBOaHTca k oieayiomeMy: onpeaenHTb paanyc anHUHKJia 
r no OTHOuiCHHio K paflHycy fle<i)epeHTa 2R = 120p, eciH HaBecTHO, hto b momcht 
Ha6.iiOfleHHa t (139, mbh 30,21^) npH ycTaHOB.neHHHx aHaqeHHax napaMexpoB op6hth 
Mapca (2e = 12P; A = 115;30“) cpeflHee paccroaHHe ueHxpa anwuHKjia oTHoCHTCJibHo 
anorca ic^j = AZB = 137;11“; aHOMajiHa a = HBN = 172;46°; sHaHMoe noaoxenwe 
naancTbi OTHOCHxeabHO neparea FEB = 180“ — (A^ — A^) = 53;54“. noflpo6Hee o bhuhc- 
.nHxcxnbHOii ^po^eflype IlxojieMea cm. [HAMA, p. 179-180; SA, 1974, p.283-286]. 

84. Ha6.nioaa.nocb coeaHHCHHe Mapca h Sco. IlpHBeaeHHbie IlxoneMeeM aaxu no 
KajiCHflapio flHOHHCHa h no ape HaOonaccapa npoxHBOpeqax apyr apyry. CoraacHO 
pcKOHCxpyKUHH A.Bexa, 25 aiiroHa b 15 roay apu AnOKHCHa aoa^KHO cooxBexcxBOBaxb 
19/20 axHpa no crnncxcKOMy Kanenaapio; Bce aanbHetiiiiHe BuqHcaeHHa rixoaeMea, 
oanaxo, ocHOBbiBaiOTca na aaxe 20/21 axnpa (-271, aHBapb 18). B caaaH c axHM A.Bck 
H Bcnea 3a hhm K.MaHHUHyc HcnpaBaaiox coMHHxeabHyio aaxy Ha 26 AdroHa, htoOh 
coraacOBaxb ce c peKOHCxpyKUHeii xancHaapa AHOHHCna. Oanaxo P.HbioxoH aaMcxHa, 
4X0 B yKaaaHHbiii IIxoaeMeeM momokt (yxpo 18 aHBapa) imaHexa Mapc naxoanaacb na 
paccToaHHH OKOno 50' ox p Sco, axo Bpaa an bosmo^cho CHHxaxb xacaHHCM; xacaHHe 
Ha caMOM acae HMcao mccxo na ana ana paHbuie, yxpoM 16 ansapa [Newton, 1976, 
p.203-204; Hbrnmoii, 1985; c.312, kommcht. 3]. AnanorHMHHe BUHHCneHHa BbinoaHHa 
xaxxcc lO.A.SaBCHarHH, Koxopuft noxasaa, qxo coeaHHCHHe Mapca h p Sco b 
aciicxBHXcabHOCxH HMeao Mecxo He 18, a 16 ansapa b 16"; senepoM xoro xe ana Mapc 
HC Mor Ha6aioaaxbca, nocKoabxy naxoannca HHxe aHHHH ropnaoHxa, a Ha paccaexe 
17 aHBapa ero paccxoanne k Bocxoxy oxHocHxeabHO /3 Sco cocxaBaajio OKoao 17'. 
OcHOBUBaacb Ha axnx aannux, lO.A.SaseHanfH noaaraex, <ixo flxoaeMeii b aannoM 
cnyqae aonycxna ouiH6Ky npH nepecnexe npaBHabHOH aaxbi no xanenaapio AHOHHCHa 
(25 AiiroHa) b erHnexcxHH xanenaapb. IlpHBeaeHHyio b «AnbMarecxe» aaxy 20/21 Axnpa 
HCoOxoaHMO noaxoMy HCnpaBHXb Ha 19/20 AxHpa. OpH axoM mh noayuHM, c oaHoii 
cxopoHbi, ayqinee coraacoBanne c aaHHHMH coapeMCHHux BUHHcaeHHH, a c apyroii — 
nojiHoe cooxBCxcxBHe Me*ay pexoHcxpyHpoBaHHHMH h npHBeacHHHMH b xexcxe aaxaMH 
Ha6aioaeHHH no xanenaapio AHOHHCHa (qacxHoe cooOuieHHe). ApryMeHxanna K).A.3aBe- 
HaxHHa npeacxaBJiaexca naM aocxaxoMHo yOeanxeabHoii; xaxHM oOpaaoM, xonnaa aaxa 
Ha6aioaeHHH; -271, aHBapb 17, —6'’. 

85. YxaaaHHOMy MOMenxy (A( = 4^79^*18^ ox naqaabHOH anoxH) cooxBCxcxByex no 
xa6aHuaM xh.III, ra.2 A^ = 23;52,13“ CxopnHOHa. 

86. B xaxajiore aaesaa Nol b cosBesaHH CxopnHona (A = 6V3° CxopnnoHa). 

87. 3aaaqa MO*ex 6HXb c(|x}pMyaHpoB^a aieayiouiHM oOpaaoM: onpeaeanxb cpeanioio 
annuHxjiHqecxyio anoMajiHio naanexH (a = HB©), ecnn b momchx naOaioaeHHH t 
H3BecxHbi (npH ycxanoBJieHHHX napaMexpax op6hxh) BHanMoe paccxoanne naanexH 
(k = AE© = 100;50“) h cpeanee paccroaHHe Coanpa (A^ - A^ = AEA = 182;29°) 
oxHocHxeabHo ^khkh ancHa. Cpeanaa cxopocxb anoManKH onpeaeaaexca oxcroaa coraacHo 
(IxjpMyae 



KoMMeHtnapuu k khuzb decumoU 


609 


_ ^ _ ^2 _^ 

M ^2~ h 

noflpo6Hee cm. [HAMA, p.l8j^l82].^ 

88. HoCKOJibKy BAM = BAH + HAM = 67;4“ + 180° = 247:4°. 

89. CyMMapHaa norpemHOcrb OKpyrjieHHa cocraBJiaer sffecb okojio 0;3°; npaBHJibHoe 
3Ha«ieHHe BZA = 72;43,50°. IlorpefflHocTb bjihact na KOHe«iHHH pe3y.abTaT [PA, p.504, 
n.65 ]. 

90. 21;25° PaKa + 72;47° = 4;12° Bccob. 

91. BepxHHx luiaHCr BunojiHaerca cooTHomeHHe a + ic = y, cm. kommcht. 46. 

92. Ilojiyaaiomeeca Ha ochobc sthx ^anHux cpeaHecyTOHHoe ffBHxeHHe Mapca no 

aHOMajiHH 


A« _ 192 X 360° + 61;43° 
A' “ 410 X 365“ + 231^3“ 


69181;43° 
149881,-40“ 


= 0:27,41,40,19,28,7... °/d 


He cooTBercTByeT BejiHHHHe, HcnojibayeMoft b raOjiHuax cpeaHHX asHxceHHH (kh.IX, 
rji.4), cu^ = 0:27,41,40,19,20,58 °/d. BHHHoiHTenbHaa npoueaypa, paccMorpennaa b 
KOMMCHT. 19 K KH.IX, TaKxe HC npHBOAHT 3«ecb K nonoxHT&nbHoMy pesyjibTary. B 
caMOM «e;ie, llToneMeft, no-BHflHMOMy, anaji cjiesyiomee npH6jiHxeHHoe cooTHomeHHe: 
37 o6pameHHft Mapca no anoMaJiHH (Aa = 37 x 360°) cooTBeTCTByroT 79 cojihchhhm 
ro«aM (79 x 365:14,48“). Ero codcTBeHHbie HaOjuoaeHHa, oanaxo, npHBoaar k cootho- 
meHHKJ (69181:43°-* 149881:40“), na ocHOBanHH Koroporo BeaHWHna npoMexynca aaa 
coBepmeHHa 37 oOoporoB no anoMaaHH 


(37 X 360°) X 149881:40“ 
-69181143°- 


= 28857:41“ 


(HHTepBaji At = 28857:53“, b kh.IX, ra.3 Hcnpasaen flx.TyMcpoM na 28 857:43“ [PA, 
p.424, n.26]), h oxcioaa BeaHUHna cpesHcA CKopocra 


_ Aa _ 37 X 360° 
““ 28857:41“ 


0:27,41,40,18,39,12 °/d: 


ara BeaHHHHa ne coraacyerca c xadnuMHOH en<e b 6 ojibmeH crenenH, hcm Hafiaennaa 
Bume. 

ToHHoe ^H(J)poBoe coBnaaeHHe ho nooicHHero mecTHHecaxepHHHoro paapana npn 
onpeHcaeHHH co Mapca nonyaeno A.PonuHcoM {Rawlins, 1987]. npeHnoxennaa hm 
BHHHCHHTeHbHaa npoueHypa, oanaKo, HMeex, na nam aaraafl, cepbeanue HeHOcraTKH. 
PojiHHc npennonaraer, aro b ochobc onpencaeHHa o) jiexar cHenyionme xpn 
SMHHpHaecKHx cooTHomeHHa: a) 303 cHHOHHaecKHx oOopora nnaHeria = 647 chhoph- 
aecKHM ronaM = 236321“: 6) ancao reaHoneHrpHaecKHx oOoporoB naanerH = ancao 
coaneaHbix tohob - aHcao CHHOHnaecKHx oOoporoB: b) 35 999 cHaepnaecKHx ro- 
HOB = 36 000 TponHaecKHx tohob. He cymecTByer, onnaKo, cBMaereabCTB b noabay toto, 
aro 3TH cooTHomeHHa HeftCTBHxeabHo 6biaH HaBecnna BaBHaoHCKHM Han rpeaecKHM 
acrpoHOMaM (HcxaioaenHe cocrasaaer ToabKo cooTHomeHHe b), ho h oho b aHTHanoii 
acrpoHOMHH HOCHao HHyio (IxjpMy). flpn onpea&neHHH Mapca Poannc Hcaaer canniKOM 
MHoro npoH3BoabHHx HonymeHHii, noaroMy coBnaaeHHe noayaeHHoii hm BeaHaHHu c 
BeaHaHHoii, HcnoabayeMoii b Ta6aHi;ax IlToaeMea, neabaa paccMaxpHsaTb b h^hhom 
cayaae KaK CBHaereabCTBo npaBHabHOcni npHnaroD BBiaHcaHreabHoii npoiienypia. 

93. IlpoMexyTKy A( = 475y79“l8'’ cooTBercTByror AA^ = 180:38,43°, Aa = 
= 142:28,27° (kh.IX, ra.4): aroObi noayaHTb BeanaHHH, yxaaaHHHe IlToaeMeeM, 
Heo 6 xoHHMO yaecTb npHpan;eHHe Hoarorbi h anoMaaHH en;e npHOaHaHTcabHo aa noaaaca. 
IIpHaHHu HecoBnaaeHHH HeacHu [HA II, 203: PA, p.505, n.67]. 


20 K. nroJiCMelt 
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KHHPA OflHHHAAUATAil 

1. MeTOflHKa onpeaeneHHa 3Kci;eHTpHCHTeTa 2e h aojiroTH anorea A op6hth lOnwrepa 
aHajiorHUHa HcnojibayeMoii b reopHH Mapca (kh.X, rji.7) h OTJiHuaeTca or nee tojibko 
T eM, UTO B flaHHOM cjiyuae flOcraTOWHO aayx HTepai;HOHHHx maroB. OopMyjiHpoBxy 
aaflauH h onHcaHwe BBWHCJiHrenbHoft npoueaypu cm. b kommcht. 51 kh.X. 

2. 133, Mail 17, 23**; Aj = 233,;11‘’; ana = 8795'300‘*ll‘’ onpeaejieHHaa no Ta6jiHi;aM 
KH.IX, rji.4 cpeflHaa aojirora lOnHTepa Aj = 233:12,11®. 

3. 136, aBrycT 31, 22*'; A^ = 337;54®; «aa = 883y42‘^10‘’ \ = 337;52,43°. 

4. 137, 0KTa6pb 8, 5*'; A3 = 14;23®. fljia <3 = 884y79‘^17‘’ A3 = 14;23,30®. AnajiHS 
Tpex npHBeaeHHHX Ha6jiiOfleHHH cpeaHHx npoTHBOcroaHHii cm. b [Czwalina, 1958, 
p.299-300; HbiomoH, 1985, c.309 h oiea.; Newton, 1982, p.142-144]. 

5. TaKHM o6pa30M, npH onpeaeaeHHH napaMcrpoB op6HTbi lOnwrepa 2e h A HCxogHne 
BeaHHHHH npnpameHHH hcthhhoh h cpeaHCH aojiroTn cocraBjiaiOT AAj = 104;43°, 
AAj = 36:29°, AAj = 99:55°, AAj = 33:26”. 

6. IlocKOJibKy EBH = BAT - BEE. 

7. AAj + AAj = 104;43° + 36:29° = 141:12°. 

8. AAj + AAj = 99:55° + 33:26° = 133:21°. 

9. E^ = 2 X 180° - AEA - AAE = 360° - (133:21° + 77:36°) = 149;3° 

(nojiOBHHHux rpaaycoB). 

10. 174;6° = 40:45° + 133:21°. 

11. EA Ar = AA AM [Eetumd, III, 35]. 

12. AK2 = AA AM +AK^ [EeKJUid, II, 5]. 

13. BeaHHHHa AK onpeaeaena npHOanxcHHO, rax xax b npoitecce BUHHcaeHHii 
HeoflHOKpaTHO HMcao MecTo OKpyracHHe: 6oaee roHHoe SHanenHe AK = 5:20P [PA, 
p.509, n.2]. 

14. HaKonHBinaaca norpemHOCTb OKpyrjieHHa npHBoaHT k sHauHTeabHOH norpeinHocrn 
B onpeaeaeHHH ayn* ME: npaBHJibHoe SHaneKHe ME = 32:21° [PA, p.510, n.3]. 

15. Bbi6op npoTHBocToaHHii B6aH3H .ntiHHH ancHa xpanHe HeBuroaen aaa (])HKcauHH 
paajiHHHa Me*ay npocroii axcueHTpHnecKOH Moaeabio h Moaeabio c axBaHTOM: c 3toh 
TOHKH 3peHHa npoTHBocToaHHa aoaxHbi pacnojiaraTbca b oKTaHxax, xax aro HMeer Mecro 
npH onpeaeaeHHH napaMcrpoB opOHTbi Mapca. 

16. IIoapoOHee o nepexoae k Moaean c aKBaHTOM cm. kommcht. 65 k kh.X. 

17. y Eeft6epra [Hei II 371] onuiOKa b Hcprexe: coeaHHCHo AS bmccto AB h 
BMCCTO A HanenaTaHo A. rioxoxtaa oinHOxa hmcct mccto Taxxe b ueprexe [Hei 11, 
373] (pHc.11.5). McnpaBJicHHC MaHHuHyca [HA II, 211, 213]. 

18. CooTBCTCTBye^ ayre BM na^Hc. 11.2. 

19. HocKoabKy BEE = SEE - SBE. 

20. IlocKoabKy EEE = ES0 - EES. 

21. Kax eaiH 6 h annaHiui naxoaHJica na aKBanxe: b aroM cayuae opOnra 
ynoaoOaacTca npocroMy axcacHTpy. nToacMCH, raxHM oOpaaoM, nepexoaHr xo BTopoMy 
HTcpauHOHHOMy mary, noaaraa AAj' = 104:39°, AA^ = 36:37°. 

22. Caeaya BHUHcaHreabHoft npoitcaype, RSaoaieHHoii b nynxTax [A], [B], [C]. 

23. A HMCHHO, ayraM e^, e^, Cj axaHimiKH Me*ay nanpaBacHHaMH h3 E na tohkh 
ae(})epeHTa h cooTBcrcTByionme tohkh axBanra, onpeaeacHHHM b nynxTax [D.l], [D.2], 
[D.3] aaa xpex npoTHBocroaHHii. TpcTHH HTcpaRHOHHUH mar HSMCHaer axcacHTpHCHTer 
Ha BcaHHHHy, MCHbmyio 0:1^, h noaoxcHHC aHHRH ancHa na 0:10° [PA, p.515, n.8]. 

24. Hocxoabxy AH = Vaa^ - AH 2 . 
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25. nocKo.nbKy AEA = AZA - EAZ. 

26. Cm. nyHKT [G.l]. 

27. 180“ - (3;6“ + 72;11“) = 104;43“, cm. TaK*e c.340. 

28. Cm. c.340. 

29. y reftOepra omnOKa b qeprejKe [Hei II, 381 ]: ohihOohho coeaHHCHH A h F 
BMCCTO E H r. HcnpaBacHo MaHHunycoM [HA II, 220]. 

30. 137, 0KTa6pb^8; 5^, cm. c.340 h kommcht. 4 k 3toh kh. 

31. 5 = 180“ + EFZ = 182;47“. 

32. 139, Hioab 11; 5^; aaa i = 885^355**17*', coraacHO TaOjiHuaM kh.III, ra.2, 
Xq = = 16;11,2“ PaKa; «BTopoH rpaayc OBHa» — HHTcpBaji or KOHua 1-ro ao KOHi^a 
2-ro rpaayca Oana; onopnaa aBcaaa — Anbae6apaH (Nel4 b cosBCsaHH Teabiw; 
KOopflHHaTH: A = 12^3 Teabaa, /3 = - SVe). CoraacHo Hac.BpHTTOHy, b yKaaaHHHH 
MOMCHT aoarora Aabae6apaHa X - 43;52“, aaarora lOnirrepa X^ = 76;34“; HCTHHHaa 
floarora JlyHH = 75;38“; ucHTp JlyHU, TaKHM o6pa30M, no floarore ne aocniraa 
lOntfrepa; Kpaii aynHoro ancKa naxoanaca loacnee naancTH [Britton, 1967, p.147-148]. 

33. KoopaHHaTU Jlynbi onpeaeaenbi npaBiuibHO aaa MOMenra 4;42*’ nocae ncaynoaH; 
no-BHaHMOMy, nToaeMCH 3aecb yqHTiitBaa ypaBHCHHC bpcmchh oTHocHreabHo anoxn; 
aHaaonmnyK) CHTyaanio cm. na c.335 h b kommcht. 79 x kh.X [PA, p.520, n.l2]. 

34. B yKa3aHHbiH momcht TaOaHHU HToacMca aaiOT A^ = 9; 10,47“ BaH3HeuoB, 

5 = 272;13,39“, SJ = 231;8,44; =-2;40“, A^ = 14:50,20“ BaH3HeHOB; b momcht 

Ha6aK)aeHHa Jlyna naxoanaacb k BOcroKy or McpnaHana, noaroMy BnaHMOC noaoxCHHC 
JlyHU caBHHyTO BcacacTBHc napaaaaKca b nanpaBacHHH nocacaoBaTcabHOCTH 3HaKOB 
OTHocHTcabHo HCTHHHoro HoaoxccHHa [HA II, 220-221, Antn. c), a) 409, Anm. 8]. B 
MOMCHT HaOawacHHa, coraacHO IlToacMCio, aoarora lOnHTcpa h BHanMaa aoarora ucHTpa 
JlyHU coBnaaawT. 

35. EcaH npcHc6pcHb ypaBHCHHCM bpcmchh OTHocHTcabHO anoxH (kommcht. 33). 
flaa At = 1^276*^ AA = 53;16,52“, Aa = 218;30,37’; yacr ypaBHCHHa bpcmchh aaer 
A5 = 218;30“ [PA, p.520, n.l3]. 

36. noaoaccHHC anorea hc H3MeHHaocb, nocKoabxy npcacccHOHHUM aBHaccHHCM 3a 
aaa roaa moxho npcHcOpcMb. 

37. Phc. 10.17. Saaana, pemacMaa b nacToamcft raaBC, b acaoM axBHBaacHTHa 

paccMorpcHHOH B KH.X, ra.8, cm. kommcht. 83 k kh.X. ^ zv zv 

38. Yroa BEF — BiKmHHii aaa rpeyroabHHKa BEZ, orcioaa BEF = B2T + EBZ. 

39. BEK = KEF - BEF. 

40. BuHHcacHHa npoH3BeaeHU hctomho; coraacHo flac.TyMcpy, npaBHabHoc 3HaqCHHC 
r=ll;38P. PacxoxacHHC hc aBaacrca npcHcOpcacHMo MaauM; hc BU3UBaeT, oanaxo, 
coMHCHHa, HTO IlToaCMCH B aaHHOM cayMBC crpcMHaca noayaHTb xpyraoc HHcao [PA, 
p.522, n.l5]. 

41. -240, ccHTa6pb 4, 6*’; onopnaa aBcaaa — d Cnc (Nq5 b co3BC3aHH Paxa; 
KOopaHHaru A = 101/3“ Paxa, /3 = - W; aaa t = 506^316‘’l8^, coraacHO raOanuc kh.III, 
ra.2, Aq = 9;55,32“ flCBU [HA II, 223, Anm. a); Hbrnmon, 1985, c.312; Newton, 1982, 
p. 144-145]. Ho COBPCMCHHUM BUHHCaCHHaM B yKa3aHHUH riTOaCMCCM MOMCHT lOnHTCp 
HaxoaHaca na 1/4 “ k ccBcpy or <5 Cnc [PA, p.522, n.l6; p.658]. 

42. HoaroTU b Karaaore ornocarca k 885 r. apu HaOonaccapa; orcioaa npoMCxyroK 
Mcxay MOMCHTOM HaOaKjaCHHa H HaHaabHoii anoxon 885 — 507 = 378. IIpaBHabHCC, 
oanaKo, 6yaeT 377, nocKoabxy HaOaioaeHHC BunoancHO b 11-m Mccanc crnncrcKoro roaa 
[PA, p.522, n.l7]. 

43. Phc. 10.18 h kommcht. 87 k kh.X. 

44. Kax BHCmHHft yroa aaa rpeyroabHHKa BZA. 

AS. IIoapaayMCBacTca ^coothoikhhc ^HB© + BZF + 180“) - 360“ = HB0 - 
- = AEA, orcioaa HB0 = AEA + AZB = 77;2“. B npeauaymnx BUHHCaCHHax 
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coaepxHTca hcckojibko omH6oK, aacniqHo KOMneHCHpyramHx apyr apyra; npasiuibHoe 
SHaqeHHe 77;0° [PA, p.524, n.l9]. 

46. Kh.XI, ra.l, c.348. 

47. HHTcpBaa Mcxay Ha6aiQaeHHSMH A^= 377 x 365'*+ 12S^- 1*’ = 137732;57,30‘’, 
cooTBCTCTByiomee npnpameHHe anoMajiHH Aa = 345 x 360“ + 105;45“ = 124305; 45“, ot- 
cioaa cpeaHsa CKopocrb aBH^KenHs no anoMaanH 

CO =^ = 0,9025177428 “/d = 0;54,9,2,45,8,48... “/d. 
a 

B TaOaHuax cpeaHHx aBHxceHHii (kh.IX, ra.4), oanaxo, Hcncuibayerca aPyraa BeanaHHa 
(CO = 0;54,9,2,46,26,0°/d). BbiaHcaHTeabnaa npoueaypa, paccMorpenHaa b kommcht. 19 
K KH.IX, B aaHHOM cayaac hc aaer ncuioacHreabHoro peayabTaxa. noayqaioiitaaca c ee 
noMombK) BeanaHHa (co^ = 0;54,9,2,42,55,52...“/d) oraHaaerca or npHHaroft b TaOaHuax 
eme b doabmeii crencHH, acM noayaeHHaa Ha ochobc Ha6aioaeHHft IlToaeMea [PA, 
p.669-671 ]. Zl.PoaHHc aaMema, aro TafianaHoe aHaaenne co^ c ToanocTwo ao 5-ro 

mecTHaecarepHaHoro anaxa noayaaerca nfm a&ncHHH 23400“(65 x 360“) Ha 25927‘*137/225 
(71 Tpon. roa — 4W); HCHaBecTHo, oanaxo, npHMenaa an na caMOM aeae npH 
onpeaeaeHHH co TlToaeMeii aaKoe ancaoBoe oTHomeHne h ecaH — aa, to xaxHM oOpaaoM 
OHO 6biao HM noayaCHO [Rawlins, 1987, p.239, n.27]. 

48. Peab Haex o HaOaioaeHHH lOoHrepa yrpoM c 17-ro na 18-e aHcao Mecaua 
3nH(i)H 507 r. apw Hadonaccapa; cm. c.349-350 h kommcht. 41. 

49. X = 285;41, a = 77;2“. 

50. rionpaBKa aa npeueccHW aa HHrepBaa At = 507^ cocTaaaaeT oxoao 5;4“; b 
MOMCHT HadawacHHa A^ = 7;13“ flcBbi, orcioaa aoaroTa anorea b Haaaabnyio anoxy 
7;13“ - 5;4“ = 2;9“ flcBbi. 

51. MeroaHKa onpeaeacHHa napaMerpoB opdHTbi Carypna anaaoniaHa HcnoabayeMoli 
B TeopHH Mapca (kh.X, ra.7) h lOnHrepa (kh.XI, ra.l); cm. raxace xommcht. 51 xh.X. 

52. 127, Mapr 26, 18**; Aj = 181;13“; aaa = 873^246‘'6'’, coraacHo radaHue xh.III, 
ra.2, Xq = 1; 12,54“. 

53. 133, HMHb 3, Id"; X^ = 249;40“: aaa = 879y317‘'4'’ = 9;39,16“ BaHancaoB. 

54. 136, HKjab 8, 0**; X^ = 284;14“; aaa = 882^353‘*0'’ TadaHiya xh.III, ra.2 aaior 
Xq = 11;14,38“ Paxa. Anaana xpex npuBoaennux HadaioacHHii cpeaHHx npoTHBOcroaHmi 
CM. B [Czwalina, 1958, p.296-299; Hbrnmon, 1985, c.309 h caea.; Newton, 1976]. 

55. TaxHM odpaaoM, b aannoM cayaae A(j = 6^70‘*22*', At^ = 3^35‘*20*' h cootbct- 
CTByiomHC BeanaHHbi AA|= 68;27“, AAj = 34;34“, aXj = 75;43“, AX 2 = 37;52“. Cm. 
KOMMCHT. 51 X xh.X. 

56. Phc. 10.8 h n.l. 

57. nocKoabxy EBH = BAF - BEF. 

58. Hyra axannTHXH ABF = AAj + AAj = 103;1“. 

59. Hyra na axcuCHTpe ABF = aXj + AX^ = 113;35”. 

60. ZAE = A^ = AAF - AEF. 

61. 3aecb h aaaee y Feftdepra [Hei II 396, 10] ctoht 99;43’’, oanaxo pacacTbi 
aaxjT 99;23‘’ — ancao, BCrpeaaKnaeeca xaxxe b nepcBoae «AabMarecTa» na aaxHHCKHii 
aabix Fepapao KpcMoncKoro [PA, p.527, n.24]. 

62. EA AF = AA AM [EeKJiud, III, 35]. 

63. AA AM +AK2 = AK2 [Eenjiud, II, 5]. 
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64. Be.aHqHHa OKCueHTpHCMTera onpeaejicHa hctomho; npaaiuibHoe SHayeHMe AK = 
= 7;3,33P [PA, p.528, n.25J. 

65. 3aecb raKace cyMMapnaa norpeuiHOcrb BwqMcaeHHH FlToaeMea aocTHraer 
cymeCTBCHHOM BcaMqMHbi; npaBHabHoe aHaiieHHe EM = 38; 1 (PA, p.529, n.26]. 


66. 180° - (PE - EM) = FA. 

67. Pewb Maer o6 axBaHTe; noapoOnee o nepexoae or npeaBapHreabHOH Moaean 

npocToro DKCUCHTpa k Moaean c axBaHTOM cm. xommcht. 65 xh.X. ^ ^ 

68. yroa EA© — bhciuhmh aaa rpeyroabHHxa AEE, noaroMy AEE = EA0 - 

- ES0. 

69. AA' = 9;46° Crpeahua — 1;4° BecoB = 68;42°. 

70. AA^ = 14;24° Koaepora — 9;46° Crpeaboa = 34;38°. 

71. PcMb MacT o ayrax cpeaHero paccroaHHa k uearpa annuHxaa or anorea. 

72. yTBCpacaacTca, mto tpcthh HTepauHOHHbiii mar He MaMeHHT cymecTBCHHO 
napaMCTpw op6MTbi [PA, p.534, n.281. 

73. MMCCTca B BM^y axBaHT. ^ ^ 

74. riocxoabxy AZA — BHemHHH yroa aaa rpeyroabHHxa EAZ, AEA = AZA — 

- E^L. 

15. C.352. 

76. y rciiOcpra [Hci II 411, 22) ctoht 11;10, cawaxo BfamMcaenaa aaior 11;1 — 
HMcao, BcrpcMaiomcccH raxace b apadcxHx pyxonHcax [PA, p.537, n.29]. 

77. C.352. 

78. C.357, 359. 

79. 136, Mioab 8:0^; c.352 m xommcht. 5. 

80. McroawKa onpcacacHHa paanyca anHUHxaa r anaaoraHHa McnoabayeMoii b reopHH 
Mapca (KH.X, ra.8) m lOnarepa (kh.XI, ra.2). 

81. 138, acxa6pb 22,20*’; «nocaeaHHH rpaayc OBHa» — r.e. HHxepBaa or xoHpa 

29-ro ao xoHua 30-ro rpaaycoB OBHa; aaa < = 885^115‘'8'’ Ta6aHUbi kh.III, ra.2 aawr 
Aq = 28;41,14° Crpeabua; onopnaa SBcaaa — Aabae6apaH (Nel4 b coasesaHH Teabua, 
A = 1226° Tcabua, = -5>/6°); no onpeaeaeHMio flac.BpMrroHa, CarypH b yxaaaHHuii 
riToacMCCM MOMCHT MMca KoopaHHaTbi: BHaHMaa aoarora A^ = 310;27°, =-1;25“; 

xoopaMHarbi uCHxpa Jlynw c ynexoM pe())paxuHH = 310;33°, = —1;29°. Caeaoaa- 

xcabHO, B yxaaaHHbiH rixoaCMeeM momcht Caxypn 6bia noxpux JlynoH. flannue IlxoaeMea 
o paccxoaHHHX «JIyHa-CaxypH» h <cJIyHa-Aahae6apaH» oneHb xopouio coraacyioxca c 
pcayabxaxaMM BbmMcacHMH aaa 19** {Britton, 1967, p.l39-142], a xaxxe [HA II, 
428-429, Anm. 22.1 [. 

82. He BnoaHC acHO, aaa xaxoro MOMenxa BfaiKHcaCHU yxaaaHHue BeaHHHHU. 
CoraacHO flac.TyMcpy, aaccb ypaBHCHHe BpeMCHH oxHOCHxeabHO anoxM £=—1336'; 
cooxBCxcxBCHHO cpcaHMC noaojKOHMa JlyHfai xax 6yaTO BhiHHCaeHU aaa i = 7;50*’ nocae 
noayaHH, a hc aaa 8*’, oanaxo HCXHHnaa aoaroxa caHUixoM BeaHxa. flac.TyMcp namea 


7;50'’ a" 

I<t 308:52” 308:58” 

ad 174:15” 174:20” 

;i<t 309:29” 309:35” 


nxoaeMefl 

308:55” 

174:15” 

309:40” 


riapaaaaxc no aoaroxe, coraacHO Ta6jiH4aM kh.V, ra.l8, p^ =—\V4!‘ (xexcx: -1;6°) 
[PA, p.538, n.311, a xaxace [HA II, 410, Anm. 8). 

83. 136, Mtoab 8, c.352 m xommcht. 54 x 3 toh xh. 

84. CooxBcxcxBCHHO K = 56;30° + 30;3“ = 86;33° h a = 174;44° + 134;24° = 309;8°. 

85. Pmc. 11.21 noao6eH pHC. 10.17 h pHc. 11.10, HcnoabayCMhiM cooxBexcxBeHHO b 
xcopMHX Mapca h lOnMxepa. 
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nptuioxeHUJi 


86. AEB = AZB - EBZ. 

87. KEB = AEB - AEK. 

88. R^ra HK = 360“ - 309;8“ = 50:2“. 

89. BKN = 0BK - KEB. 

90. -228, Mapr 1, 18*'; «3Be3aa Ha ioxchom n;ie«ie fleBbi» — y Vir (Ne7 b cosBeaaHH 

flcBbi; KoopflHHaTbi A = 131/6 fleBu, R = +V/6°); «Ha 2 najibua HHxe» — r.e. lOXHee 
Ha 0;10“; / = 518yi33‘*6*' Ta6.nHUbi kh.III, r.a.2 aaiOT = 6;8,50“ PhO, a.na 7*’; 

Xq = 6;11,17“ Pbi6 [HA II, 247, Anm. a)]. Anajraa na&niOfleHHa cm. b [HbiomoH, 1985, 
C.312, Newton, 1976, p.719]. 

91. ripeaeccHOHHoe CMentCHHC co cKopocruo 1“ b 100 .ner aa 366 .nex paBHO 33^3“- 
OrcKwa acuiroTa aBcaan A = 1314“ flcBH — 3^3“ = 91/2“ Hcbm. 

92. C.359. 

93. MerogHKa onpeaejiCHHa cpeane^ CKopocTH aBHUceHHB no anoMajiHH anajicraHHa 
HcnonbayCMOM b tcophh Mapca (kh.X, rn.9) h lOnHTcpa (kh.XI, rn.3), cm. kommcht. 87 
K KH.X. 

94. Phc. 11.22 nofloOcH pac. 10.18 h phc. 11.11; njianera naxogHTCa b 0; 
0B II EA; E0N II AS; AM a SNB nepncHHaKynapHu k AS a EN; ZK X AB. 

95. AZB = BAZ + ABZ kbk BHemnad ftna jpeyronbaaKa BAZ. 

96. 19;20“ CKopnaona + 283:33“ = 2;53“ XIcbu. 

97. nocKo.nbKy a + ic = y; kommcht. 46 k kh.X. Toantie BbiiacjiCHaa gaiOT 
5= 183; 16“ [PA, p.543, n.36]. 

98. CoraacHO nTo.neMeK), aa npoMcxyroK bpcmchh A< = 364 x 365** + 219;45‘' = 
= 133 079:45** cpcflHaa anoMajina aaMCHHJiacb aa BCJiaqaHy Aa = 351 x 360“ + 
+ 351:27“ = 126 711 ;27“, orcwaa cpeanaa ocopocTb aBaxeana no anoMajiaa m^ = 

=-^ = 0;57,7,43,41,44,18 “/d, oaaaKO b kh.IX, ra.3 a TaOaauax cpeanax aBaxenali 
naancT kh.IX, ra.4 acnoabayerca apyraa BcaaqaHa: a>^ = 0;57,7,43,41,43,40 “/d. 
TaOaaHHoe anaHCHae w Caxypaa c ToaHOCTwo ao nocaeaHcro mecTaaecaTepaaHOro 
aaaKa noayaaexca aa ochobc npoucziypu, aaaoxeHHoli b kommcht. 19 k kh.IX. 

99. y FcaOcpra npanaxa BcaaaHHa 216;9“ [Hci II 425, 14], oanaKO aoaxao 6biTb 
216;10“. nocacaacc aacao Bcrpcaacrca b paac pyxonacc*, oho noaxBcpxaacTca tbkxc 
npHBcaeHHOH hhxc BCaaaHHoii 26;43“, aa4>HKCHpoBaHHOH xaxxc b TaOaaaax kh.IX, ra.4. 
llToaCMCH, BcpoaxHO, aonyCTHa aaecb HcOoabniyiO BbiaacaaTCabHyio omaOKy [HAMA, 
p.l82, n.l5; PA, p.543, n.39]. 

100. Bo BpcMa nporaBOCTOanaa [3] anorcii HMca aoarory 19; 20“ CKopnaona (362); 
npcucccaoHHoc CMcmcaac aa 51814 acr co CKopocrbio 1“ b 100 aer paBHo 5:11“; 
Bbiaaraa, naxoaaM b Haaaabnyio anoxy A^ = 14;9“ Cxopnaona; pacxoxaenHc c tckctom 
MOXCT 6biTb oObacHCHO OKpyraCHHCM Haa aonymCHHoa omaOxoft [PA, p.544, n.40]. 

101 . So cax nop onpcaeaaaacb cpeanac noaoxcnaa naaner no aaOaioaeHHbiM 
BaaaMbiM noaoxcHa^; Tcncpb p^macrca oOpaxnaa aaaaaa: no aaBCCTHbiM cpcanaM 
noaoxcHaaM (k = AZB a a = HBK, pac. 11.23) a npaaaTbiM napaMCrpaM opOaxbi 
aoaxHO 6biTb BbiaacaCHO BaaaMOC noaoxcaac OTHOcaxcabHO aanaa ancaa (AEK). 

102. Pcab aaCT, no-BaaaMOMy, o npocroft SKCuCHTpaaccKOa Moaeaa a o Moaeaa c 

3KBaHTOM. 

103. HocKoabKy hc CBaaaa c HCo6xQaaMOCTbiO aonpoKCaMapoBanaa BcaaaaH b 
TaOaauax. 

104. Kh.III, ra.6 a kh.V, ra.8. 

105. HMCCTCa B Baay Bcaanana 2e = EZ; npocTa4>epca, aaa ypaBHcnac ucaxpa, aa 
pac. 11.23 npcflcraBaCH yraoM ZBE. 

106. Ho 3KBaHTy. 
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107. Do ae4)epeHTy, uemp Koroporo A Maxo^HTCs nocepeaHHC Mcxmy Ha&nioaaTeaeM 
E H UCHTpOM 3KBaHTa Z. 

108. Kh.X, ra.7, kh.XI, ra.l h kh.XI, ra.5, a Taxace kommcht. 51 k kh.X, b 

OCOOCHHOCTH nyHKThI [D.l] [G.l]. 

109. B «noapy>iHbix Ta6aHaax», npeAHa3Ha>ieHHbix npaxTHHecKoro Hcncuibso- 
BaHHB, aBe yxaaaHHbie kcuiohkh o6i>eAHHeHH b oaHy, oanaxo «AjibMarecT» — y>ie6HHK 
TeopeTH>iecKoft acrpoHOMHH h xax TaxoBoft acuixcch BXJimaTb noapoOHOCTH BbmHCJieHHft. 

110. T.e. B npeanoaoxCHHH, mto anHUHXJiHqecxoe ypaBHenae 6 ecxb 4>yHxaHa 
HCTHHHoft aHOMaaHH a, orcqaTbiBaeMoft b hpamom HanpaBaeHHH or HCTHHHoro anorea 
snHUHKJia. 

111 . PaflHycbi anaaHXJioB BbiqHoieHbi no oTHomeHHio x paanycy ae(t)epeHTa 
R = 60P. 

112. CoraacHO (jx)pMyae = R + e aaa Caxypna 60^ + 3;25P = 63;25P; aaa 
lOnHTepa 60P + 2;45P = 62;45P; aaa Mapca 60P + 6P = 66P; aaa Benepbi 
60P + 1;15P = 61;15P; aaa Mepxypna R ^^^ = J? + 3e = 60P + 3 x 3P = 69P. 

113. CoraacHO (jx)pMyae = R - e aaa Bcex naaner, xpoMC Mepxypna, y xoroporo 
MHHHMyM paccToaHHa HMcex mccto npn k=±120“ h onpeaeaaerca 6oaee caoacHUM 
cnocoOoM, CM. XH.IX, ra.9, c.310,311. 

114. CoaepxaHHC croaOuoB raOaimbi npoxoMMCHTHpyeM, caeaya [HAMA, p.l83- 
184], pnc. 11-A H ll'B cooTBcrcTByiOT Fig.184, 185 b [HAMA, p.l263], HSMene HM 
Toabxo nexoTopue odoaHaacHHa. Tadamtu npeaHasHaacHbi pjia onpeaeaenna hcthhhoA 



Phc. II-a 



aoaroTbi naanexH (A = YEK) no nsBecTHbiM cpeaniiM noaoaceniiaM ic, a n X . OaeanaHO, 
HTo HCTHHHaa aoarora X = X^ + Kq + 9, npnqeM Moacer 6biTb Bbipaacena aepea Jc n 
1]. B TaOanuax npeacraBaenbi axcaeHrpnqecxaa anoMaaiia (ypaBHenne uenTpa) rj h 
snnimxaHqecxaa anoMaana 9 xax ^ynximn apryMCHTOB k n a. CToaOubi 1 n 2 coaepacaa 
SHaaenna apryMCHTa or 0“ ao 180® h ot 180® ao 360° cooTBercTBCHHO. DOosnaanM, 
caeaya O.HeftreOayapy, 4>yHxaHH b croaOuax 3-8 aepea Cg. Toraa c^(ic) — yroa, 
noa xoTopbiM BHaen axcuCHTpHCHTer 2e = EZ h3 tohxh sxBanTa, rae npeanoaaraexca 
UCHTp annuHxaa B'; c^(ic) — nonpaBxa, yqnTbiBaionxaa tot (J)axT, aTO uenTp annunxaa 
na caMOM aeae naxoaHTca b Toaxe B ae^JepcHTa; orcioaa ypaBHenne uenTpa 
ri = c^ + c^. ApryMeHTOM aJia onpeaeaenna ({lyHxaHH b xoaonxax 5-7 cayacnT nCTHHnaa 
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npunoxeHua 


aHOMajiHS njiaHCTbi a. Snm^HiuiHiecKaa aHOMajiHfl 6 ecTb 4>yHKima aayx nepeMCHHUx — 
HCTHHHoii aHOMajiHH a h paccrosHHa EB=/9 (t.c. b KOHe^iHOM cyere — k). Oiia 
onpeaeaaerca aieayiomnM o6pa30M. OyHKUMa c^a) aaer SHaHeHae 6 aaa cpeanero 
pacCToaHHa (EB = R = 60^) , a Cj(a) h c^(a) — pasHOCTH mexay BeaH^HHoit d na 
cpeaHCM paccToaHHH h cooTBercTByiomHMH BejiHWHHaMH Ha MaxcHMaabHOM (k = 0) h 
MHHHM aabHOM (ic = 180°, a aaa MepxypHa ic=±120°) paccroaHHax. TaxHM oOpaaoM 
Ha MaxcHMaabHOM paccroaHHH d — c^{a) — Cj(a), na MHHHMaabHOM d = c^{a) + c^(a). 
B npoMeacyroHHOM noaoxcCHHH, xoraa BeananHa k npoHSBoabHa, 6 onpeaeaaerca c 
noMombio HopMHpyiomero xo3<j)(J)HaHeHTa c^Qc), xoropiaii paaen —1 b anoree, +1 b 
nepHree h 0 na cpeaHCM paccroaHHH cooTBercTBCHHo, xax aro caeaano b aynnoft tcophh: 

{ c,(a), ecan c„ < 0, 
c,(a). ecaHCg>0 
(3Hax Cg yxa3aH b raoaHKe), npHHCM 

d(a) > 0, ecan 0 < a < 180° (a b croaOue 1), 
d(a) < 0, ecan 180° < a < 360° (a b croaOue 2). 

115. TaxHM o6pa30M x = ABE = 30°. 

116. y reiiOepra [Hei II, 433,4] ctoht 61;26‘’, ho npaBHabHo 61;6‘’, hto 
noHTBepxaaerca pacaeraMH h paaoM pyxonnccH [HA II, 258, Anm. a); PA, p.547, 
n.52]. 

117. flaa Mapca, nanpHMcp, FE = 65:24'*, EH = 39;30'*: noaaraa TE = 120'*, 
HaxoaHM EH = 72:28^37'*, orcwaa ayra na EH (cwaacHo Ta6aH^e xopa xh.I, ra.ll) 
paBHa 74:18,38° h EFH = 37;9,19° * 37;9°. 

118. /laa Mapca na MaxcHMaabHOM paccroaHHH HE : EH = (/? + r/r) = 66'* : 39:30'’. 
noaaraa 7? + r=120'’, naxaj^HM r= 71:49,5'* h no raOaHue xopa ayra na 
EH = 73:31,13°; orcwaa = EFH = 36;45,36°. 

119. flaa Carypna 6;13° - 5;55,30° = 0:17,30, aaa lOnarepa 11;3° - 

- 10:36,30° = 0;26,30°; aaa Mapca 41;10 - 37;9 = 4;1° h r.a. 

120. flaa Carypna 0;17,30;0:20 = 0;52,30; aaa lOnarepa 0;26,30:0;29 = 

= 0;54,50; aaa Mapca 4;1 : 4;25 = 0;54,34 h r.a. 

121. Herpyano yOeanrhca, aro anaMCHHa Cg na caMOM aeae BunHcaenu nepea 6° b 
roll o6aacrH, rae apryMcnr Mcnaerca aepea 3°: HeaerHHe BHaneHna apryMcnra 3aecb 
paBHaxirca Bceraa noaycyMMC npeamecrBywmero h nocaeaywmero aHanCHHlt. 

122. PaccMorpHM Mcroa BbiaHcaenna caeaya O.HeiireSayapy. Oycrb n — 

MaxcHMaabHoe annnHxaHHecxoe ypaBHCHHC, xcaaa nearp anHUHxaa naxoanrca na 
cpeaHCM paccroaHHH or naOawaareaa, m — MaxcHMaabHoe ypaBHCHHC na MaxcHMaabHOM 
paccroaHHH, M — MaxcHMaabHoe ypaaneHne na MHHHMaabHOM paccroaHHH, — 

MaxcHMaabHoe snHUHKaHHecxoe ypaBHCHHC aaa npoH3BoabHoro k, roraa 



ecan nCHrp annnnxaa naxoanrca Mcxay anweeM h ronxoH cpeanero paccroaHna, h 
‘^8^^ ~ M-n' 

ecan nCHrp annuHxaa naxoanrca Mcxay tomxoh cpeanero paccroaHHa h nepnreeM (nan 
Mcxay aayMa nepareaMH aaa Mepxypaa) [HAMA, p. 185-186]. 

123. B ra6aHnH bhcccho mecrb HcnpasacHHft, coraacHo K.MaHnnnycy h flx.TyMcpy 
[PA, p.548, n.55]. 

124. PcHb Haer o BHaHMoii aoarore aCHrpa annimxaa Kg = k -ij h HCrnnHO* 
anoMaaHH a = a + rj (pnc-ll-A). 
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125. SnaK «MHHy(» b stom CT(vi6ae oaHavaer, hto uchtp anHuHKjia pacncuioxen 
6;iHxe K anoreio, hcm na cpenHCM paccroflHHH, KoropoMy cooTBercTByex Cg(^ = 0; 
6;iH30CTb K nepHreio OTMe<iaeTca sHaKOM «iunoc». 

126. Orcioaa HCniHHafl acuirora njiaHCTbi no H3BecTHHM cpegHHM ncuioxeHHSM 

onpea&naerca cjieAywmHM o6pa30M. _ 

1. HcxoflHhiMH BMHnHHaMH cjiy*aT k = A - A^ n a. flcuirora anorea A^ = A^ + 
+ pit - ig), rae Aq — ao.aroTa anorea b HananbHyio anoxy (npaBoainrca b ornaBncHnn 

Ta6nHahi), p — nocToaHHaa npeaeccHM; cpeaiiaa aonrora naanern A n cpeanaa anoMajina 
a onpeaeaaioTca no Ta6jiHi;aM kh.IX, tjiA (cm. KOMMenr. 26 k kh.IX). 

2. SKcaeHTpnnecKaa anoMaana jy. B CTQn6aax 3 h 4 ana ycTaHOBaennoro k naxoanM 

Cg(K) H C^(k) CO CBOHM 3HaKOM; OTCIOaa J/ = Cj + c^. 

3. BnanMoe paccroaHne aenrpa atmuHicjia or anorea k^=k — rj, npniieM rj > 0, 
ecjiH 0“ < ic < 180“ (b nepBOM cronOue) h j; < 0, ccjih 180“ < k < 360“ (b CToa6ae 2). 

4. HcTHHHaa anoMajina a =a + rj, npHncM rj > 0, ecan 0 ^ k < 180“, a i] < 0, earn 
180“ s ic s 360“. 

5. SnnaHKJiHaecKoe ypaBHenne 9. B croaOue 6, ncnoataya b xanecTBe apryMenra 
a, naxoaHM Cg(a) — MaxcHMaabHoe atmuHicaHMecKoe ypaBHenne na cpeaneM paccroaHnn. 
B croaOae 8, 6epa b Kanecrae apryMenra k, naxoanM c^ijc). Ecan c^ijc) < 0, to b 
CT oa6ue 5 6epeM ananeHne Cj(a) n onpeneaaeM 

9 = Cg(«) + Cg(K)-Cj(a). 

Ecan Cg(ic) > 0, to b croaOue 7 6epeM c^(a) n naxoanM 

B OKonnaTeabHoit (t)opMyae aaa A aeanMnna 9(a^) Oeperca co cbohm anaxoM, npnneM 
0(a) a 0, ecan 0 ^ a £ 180“, 

0(a) £ 0, ecan 180“ £ a £ 360“.’ 

6 . Hcrannaa aoarora 

A = A^ + (x — >;) + 0 = A^ + Xjj + 0, 
rae T) H 9 6epyTca c cooTBercTByKJmnMH anaxaMn. 

PaccMorpnM rpn npnMepa BbiMHCaenna aoaroTu naanerbi coraacno Meroanxe 
riToaeMea. 

I. OnpeaeanTb ncmnnyK) aoarory lOnHTepa. 

flara: 886 r. apw HaOonaccapa, Mccope 26/27,5*’ nocae noaynonn (naSaHJaenne 
riToaeMea b xh.XI, ra. 2, c.348). 

1. rioaoxenne anorea b nanaabnyio anoxy 2;9“ AeBu. 
npeueccHOHHoe CMentenne aa 886 aer 8;52“. 

floarora anorea b momoht naOnioaenna A^ = 2;9“ fleBH + 8;52“ = 11;1“ fleBbi = 
= 161;1“. 

no TaOanuaM cpeannx aBaxennit naxoanM cpeanioio aoarory n cpeanioio anoMaanio; 

I a 

to I84;4I» 146; 4° 

810^ 95; 8,54° 67;55,18° 

72’' 24-,21,2T 318; 2,15° 

3’' 91; 1. 9° 268,15, 6° 

330** 27;25.49° 297:49,45° 

25“ 2; 4,41° 22;33,46° 

17** _ 0; 3.32° _ 0;38,21° 

885’'335“l7'' 424;52,32° 1121;18,31° 

OrcKwa A = 64;52,32“, a = 41;18,31“ (rexcr: 41;18“), 
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CpeflHee pacxTo«HHe ueHTpa anHUHKJia or anoreu *: = A — = 263;51,32» 

= 263;52°. 

2. SKcueHTpMHCCKasi anoMajiMsi: no /c b C'ran 64 ax 3 h 4 (Ta 6 ;THaa b kHjXI, r;T.ll) 

HaxoflMM Cj = 5;16°, = -0;1, orcKwa ri = 5;16“ - 0;l° = 5;15° (tckct: EBZ = 10;30 

noaoBHHHhix rpaflycx)B). 

3. BHflHMoe paccTOMHHe aeHTpa anHUHKJia ot anorea = k — rj = 262;52° + 
+ 5:15° = 269;7°; ij < 0, nocKcuibKy Jc b cmn6ue 2. 

4. McTMHHaa anoMajina a = a + j; = 41;19° - 5;I5° = 36;4° (tckct: 0BK = 72;6 

no;TOBMHHbix rpaaycoB). 

5. 3nM4MK;iMqeCKafl anoMajiHa: no a = 36;4° b CTo;i64e 6 naxosHM = 5;34°; no 
K B CTo;i6ac 8 naxoAMM Cg = +0;1,52. nocxoasKy Cg > 0, 6epeM no a b CTo;i64e 7 
c^=0;13°, oTcioaa 6 = c^ + c^c^ = 5;34° + 0:1,52° x 0; 13 = 5:34 + 0:0,24 » 5:34° 
(tckct: BEK = 11:14 noJiOBHHHux rpaaycos); d > 0, nocKo;ibKy a b CTo;i64e 1. 

6. McTMHHan aojiroTa A=A^+/C|j+0= 161:l“+269;7°+5:34° = 75:42°= 15:42° B;ih3- 
hcuob (tckct: 153^4° B;iM3He40B). 

11. BwqMUiMTb MCTMHHyio ao;iroTy MepKypna. 

flaTa: 486 r. apw Hadonaccapa, nannw 30,8*’ noaie noayflHH (Ha6.aiofleHHe 
MaKCMMaabHOM oaoHrauHH h 3 cnncKa FHnnapxa, kh.IX, ra.7, c.305). 

1. noaoatCHMc anorea b naqaabHyio 3noxy l;10°BecoB. 
ripcucccMOHHoe cMcmcHHC 3a HHTcpBan 486 aer 4;52°. 

floaroTa anorca b momcht HaOatOflCHHfl A = 1;10° Bccob + 4;52° = 6;2° Bccob = 
= 186:2°. 

Cpcanaa aoarora h cpeawaa anoMaana (raOanua kh.IX, ra. 4): 

I a 

to 330;45° 21;55“ 

486^ 246; 13, 6° 49; 19,50- 

l?^ 355;52. I« 197; 4, 3“ 

270** 266; 7.17° n8;48.3l° 

29** 28;35. 0° 90; 5. 8° 

8*’ 0; 19,43° I; 2. 8° 

485*'299**8'' I227;52. 7° 475;20,U° 

1= 147:52,7°, 5=115:20,11° 

CpCflHCC paccToaHHc acHTpa annitHKaa or anorea 
ic = A - A^ = 147:52,7° - 186:2° = 321;50,7°. 

2. SKCuCHTpHHecKaa anoMaaHa: no « b croaBuax 3 m 4, KHTcpnoanpya, HaxoflHM 

c-3 = 1:42°, = -0:4, ri = c^ + c^= l;38°. 

3. Bmammoc paccToaHHc acHTpa annuHKaa = k - rj = 321;50° + 1;38° = 

= 323:28° (rj < 0, nocKoabay k b croaBae 2). 

4. McTHHHaa aHOMaana 

a = a + Ti= 115:20°- 1:38°= 113;42°. 

5. 3nHu,HKaHqecKoe ypaBHCHHc: 

no a b cToaOue 6 naxoAHM c^{a) = 22; 1°, 
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no K B CTOA6ae 8 HaxoflHM Cg(K) = —0;37,r6. 

IlocKOJibKy Cg(Jc) < 0, B CTOji6ae 5 6epeM c^{a) = 3;4“, orcioaa 
0 = Cg + CgCj = 22;!“ - 0;37,16 x 3;4‘’ = 22;1“ - 1;54“ = 20;7“; 

0 > 0, nocKoabKy 0 < a < 180°, T.e. a b CTCw6ue 1. 

6. HcTHHHaa aojirora A = A^+ /c„+ 6 = 186;2“+ 323;28“+ 20;7“ = 529;37“-* 169;37“= 
= 19;37“ flcBbi (tckct; l9Vf flcBbi). 

III. OnpeaeaMTb HCTHHHyw aonrory BeHepia. 

Aara: 476 r. apu Hadonaccapa, Mecope 17/18, 18*’ (Ha6aioaeHHe THMoxapnca, kh.X, 
ra.4, c.321-322). 

1. rioaoxceHHe anorea b HaaaabHyio anoxy 16;10° Teabua. 
npepeccHOHHoe CMemcHHC aa HHTepBaa 476 aex 4;46“. 

floarora anorea b momcht Ha6aioaeHMa = 16; 10“ Teabpa + 4;46“ = 20;56“ Teab- 
ua = 50;56“. 

CpeaHaa aoarora h cpeanaa anoMaana (TaOanua kh.IX, ra.4): 

J a 

to 330;45° 71; 7" 

468^ 246; 13, 6“ 192; 1.19“ 

7^ 358; 17,53“ 135; 10,47“ 

330“ 325; 15,35“ 203:26,52“ 

16“ I5;46.I3“ 9;5I.5I“ 

18'* 0;44.2I“ 0;27,45“ 

475^346“l8'‘ 1277; I, 9“ 612; 5,34“ 

I=197;1.9“; 5 = 252;5,34“. 

CpeaHce paccroaHHC ueirrpa anmuiKaa or anorea ic = J-A = 197;1,9“- 

- 50;56“ = 146;5,9“. 

2. SKCpeHTpMHecKaa anoMaana: no x b croaOpax 3 m 4 Ta6aHabi kh.XI, ra.ll, 

HHTepnoanpya, HaxoflHM = 1;23“, =-0;2“, »/= 1;23“ - 0;2“ = l;2r (Texcr; 

BZA = 2;44 noaoBHHHbix rpaayca). 

3. BHflHMoe paccToaHHe peHTpa aniiuHKaa or anorea k^=k - rj = 146,'5“ - 

- 1;21“ = 144;44“ (tj > 0, nocKoabxy 0 ^ )c < 180“, x.e. k b CToa6ae 1). 

4. HcTHHHaa anoMaaHa a = a + ^ = 252;6“ + l,-2r = 253;27“. 

5. SnHpHKaHHecKoe ypaBHenne: no a b CToa6ae 6, HHrepnoanpya, naxoanM 
= 40;55“; no k b CToa6ae 8 naxoanM Cg(^ = +0;49,2. nocxoabxy c ^( k ) > 0, 6epeM 

H3 CToa6aa 7 c^(a) = 0;46; orcMaa 0 = + = 40;55“ + 0;49,2 x 0,-46“ = 40;55“ + 

+ 0;38“ = 41;33“ (tokct: ZIAK = 83;2 noaoBHHHbix rpaflyca); 0 < 0, nocxoabxy 
180“ < a < 360“. 

6. HcTHHHaa aoarora A = X^+k^+ 9 = 50;56“ + 144;44“ - 41;33“ = 154;7“ = 
= 4;7“ fleBbi (rexcx; 41/6“ fleBbi). 

Apyrae npHMepn onpeaeaenna aoaixmi naanerbi coraacno Meroaaxe IlroaeMea cm. 
B [HA II, 415-418, Anm. 14; HAMA, p.186-190; PA, p.657-658]. 
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KHHFA ABEHMUATAS 

1. B TCKcre nponyiioew; — 6yKBajibHO «npeAniecTBOBaHHe», Toraa KaK no CMucJiy 
HaAo 6bM[o 6bi CKaaaTb «nonaTHbie ABiuiceHMfl». TepiunnonorHa oSbacnaerca tcm, nro 
nonaTHbie ABH^enna njianex npoHCxoAar b nanpaBAennH cyTOHHoro ABHAcenna He6ecHOM 
c(i)epbi, KOTopoe h onpcACAaer npeAmecTBOBaHMe h nocACAOBaHne. — hpuMen. M.H.Bece- 

jioecKozo. 

2. B KH.IX, rA.5 nTOAeMeii o6ocHOBbiBaeT HenpHMCHHMOcrb aKcacHTpHHecKoit moacah 
AA a onncaHHa abhacchkh nAanex; SACcb xe raKaa BOSMOXHOcrb AonycKaerca AAa xpex 
BepxHHx HAanex. Ha camoM acac aKCuem-pMaecKaa MOACAb Moxex 6bixb npaMenena h 
AA a HHXHHX nAanex, ccah npCAnoAOxnxb, axo AHnna ancHA axcuenxpa Bpantaexca 
oxHOCHxeAbHO uenxpa aKAnnxnKn, pac naxoAnxca Ha6AioAaxeAb, ne co cxopocxbio cpcAnero 
coAHua (xax axo npnHaro aaa Bepxnnx nAanex), a co cxopocxbio, paanoft cyMMe 
CKopocxeft cpCAnero coAnna n cpCAnen anOMaAnn luianexbi; axa BCAnanna ecxb ne axo 
nnoe xax cpeAnaa cxopocxb reAHOuenxpnaecxoro ABnxenna nAanexbi. TIxoAeMen, 
no-BHAHMOMy, ne o6paxHA BnnManna na xaxyio sosMOxnocxb. 

3. Ho Mnennio O.Heitre6ay3pa [HAMA, p.264 n ca. ], nsAoxennoe b nacxoameii 
PAaBe AoxaaaxeAbcxBO axBHBaAenxnocxn anMnnKAnaecxon n axcnenxpnaecxoii MOAenen 
npn oi^acnennH nonaxnux Aanxennu naanex npnnaAAexnx AnoAAonnio. OAnaxo 
flx.Tynep canxaex, axo ono noayaeno caMHM HxoAeMeeM [PA, p.556, n.3]. 3xox 
Bonpoc, na nam bspaba, ne Moxex 6bixb paapemen c noAnoii onpeACAennocxbio, xax 
xax cooxBexcxByiomaa pa6oxa AnoAAonna ne coxpannAacb. HxoAeMeft SACCb npnBOAnx 
co6cxBennoe AOxaaaxeAbcxBO, xoxopoe on npoxHBonocxaBAaex peayAbxaxaM cbohx 
npeAmecxBennnxoB, a ne npocxo nsAaraex peayAbxaxbi AnoAAonna. floxaaaxcAbcxBO 
HxoAeMea, OAnaxo, BXAioaaex ([iparMenxH na AnoAAonna. Ho axomy noBOAy cm. xaxxe 
[SA, p.340]. 

4. HocxoAbxy xpeyroAbnnxn AAZ n FMZ, a xaxxe AAK n TKA noAo6nbi. 

5. BcAeACXBne noAo6HA xpeyroAbnnxoB ZNA n ZH©, BNK n K20. 

6. TepMnn «xoMnoaMKHA», hah componendo (ovvO^vn), o6oaHaaaex CAOxenne 
oxHomeHHft copAacHO npaBHAy; ecAH a: b = c: d, ro (a + b): b = (c + d): d. B abhhom 

AZ BK AZ+Z© BK + K© B© 

CAyaae HaaecxHO, axo ^ oxcKwa —— = —K©— = 

7. TepMHH «BHAeAeHHe», hah dividendo (5ieX6vti), o6o3Haaaex oduano BbiaHxanne 
oxHomenHfi no npaBHAy; ecAH a: b = c:d, xo (a — b) : b = {c — d) : d, no b aahhom 
CAyaae noApaayMCBaexca ACAenne anenoB oxHomenHS coPAacno npaBHAy; earn a: b = 
= c: d, TO b = ^: d. HocxoAbxy AZ + Z© = 2©Z h B© = 2n©, xo 20Z : Z© = 
= 2n© : OK, axo nocAC «BbiAeAeHH»> Aaex OZ;Z© = nO:©K [PA, p. 17-18, 558, 
n.4]. 

8. Mapc coBepmaex (copAacno xn.IX, pa.3, c. 280-281) 37 odpamenan no anoMaAHH 
H oxoAO 42 odpamenHH no AOAroxe aa npoMexyxox, npH6AHaHxeAbHo paanbiH 79 poahm. 

9. npHBeAennas HHxe acmma — eAHHCXBennbiH (jjpaPMenx b AoxaaaxcAbcxBe HxoAe- 
Mea, 6eaycA0BH0 npHnaAAexaiHHH AnoAAOHHio. 

10. [faxAud VI, 1]; iiAOinaAH xpeyroAbnnxoB c oahhaxoboh bmcoxoh oxnocaxca xax 
HX ocnoBanHS. 

11. HocxoAbxy ZE:Er = ZA:AB h ZA:AB = TAiAB. 

12. HocxoAbxy na Bcex ahhhh, npoBeAennux x xpyry na xoaxH bhc axoro xpypa, 
naHMenbniaa npoxoAHx aepea ero nenxp [fexAud III,8] 

SACCb c^xjpMyAHpoBano ycAOBne, xoxopoMy aoaxhh yAOBAexBopaxb paaMCpn h 
cxopocxH ABHxenHa b anHUHXAHaecxoft moacah, axo6bi cxoanna b npHnunne oxaaaAHCb 
BoaMOXHbiMH; odpaxHoe ycAOBne aJxapMyAHpoBano b aaKAioaenne nacxoamcH paabh. 

13. [Eexju/d III, 15]. 

14. rioAapaa, axo ABFA na pHC. 12.4 ecxb xpyp sxcnenxpa. 

15. CoPAacHo AoxaaannoMy Bbime (c.374), HMeex mccxo cooxHomenae AZ: Z© = 
= BK:K© (PHC. 12.2). 

16. Tax xax ohh onapanixca b xpyre na OAHnaxoBbie Ayrn [SexAud 111,27]. 
OxoACMelt, xaxHM odpaaoM, npeanoAapaex, axo Ayra BA paana Ayre AM (pac. 12.4). 
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3to cjieflyer h3 Toro (jWKTa, mto nonoxeHHe 0 na anaMerpe AT 4)HKCHpoBaHO npn 
saaaHHOM Z, nocKOJiBKy AZ : Zr = A0 ; 0r, corjiacHO flOKaaaHHOMy Bume [PA, p.561, 
n.l3]. 

17. n.naHeTa 6yfleT gBHraTbca b o6paTHOM HanpasjieHHH no apyryio cropony or 
TOMKH, onpeaejiacMOH yKaaanHHM oTHomenHeM CKopocrcH. 

18. Cm. c. 376, rne noKaaano, mto npn aBH}KeHHH b npaMOM HanpaB.neHHH 

^ BH ; HZ > HZK; KEH. 

KEH ^ 

19. HepaBCHCTBO —o kotopom b naHHOM caywae Hfler pcMb (V — yr.noBaa 

KZH \ " 

CKopocTb njianeTH na ee annuHiuie, — yrjiOBaa CKopocTb uenTpa annimiuia), 6yfleT 
BhinojiHCHo npH yBe;iHweHHH yrjia KEH, 
eaiH OflHOBpeMeHHO npoHcxoflHT yBean- 
Menne yrjia KZH, onpeaeaaiomero no- 
naTHoe flBHxcenHe. 

20. C.376. 

21. B rji.2-6 KH.XII npn onpcfleae- 
HHH Be;iHWHH H npOflOJI^HTejIbHOCTCH no- 
naTHbix flBHxceHHd IlTOjieMeH Hcnojibsyer 
OflHH H TOT xce ynpon^eHHbiH neprex 
(pHC. 12.6-12.12), na KOTopoM TOMKa 
apenna naOjiKiflaTejia npeflno.TaraeTca 
coBnaaaiomeii c uem-poM fle<i)epeHTa. Ha 
caMOM *6 flcjie ABC yKaaaHHbie tomkh 
HHK orna ne coBnaflawr b njiaHerHoit 
TeopHH IlTOAeMea. HpaBiuibHoe pacnoino- 
;KeHHe noxasano na pnc. 12-A (aaHM- 
CTBOBaHHOM H3 [PA, p.563]), rue hh- 

ACKCH J, 2, 3 o603Ha<iaiOT COOTBerCTBCH- 
HO noAoxeHHe anHUHKjia Ha cpeaneM, 

MaXCHMajIbHOM H MHHHMajn>HOM paccTO- 

aHHax or naO^wflaTCAa (aHajiorH>iHuft 
pHcyHOK [HA II, 278]). 

22. Ha cpeAHOM paccroanHH, xoropoe 
HMoer MCCTO b KBaapaiypax, HcnoAbay- 
erca ynpomennaa MOflCAb, paccMOrpen- 
naa b npeAUAymeii rjiaBe. OanaKO ona 
gaer AHmb npHOjiHxceHHoe coanaAenHe 
CKopocred ABHxcenHa c TaOAHHHUMH, nocKOAbxy uohtpom BpasaenHa aanaeTca agecb na 
caMOM fl&re ne HaOjitoflaTCAb, a axBanT. Ha-sa Majiocrn axcHeHTpHCHTera, onnaKO, othm 
M03KH0 npeHe6pe«ib. B KBanpaTypax napyrnaerca ycjioBHC, Ae*amee b ochobo TeopcMbi 
AnoanoHHa o croaHHax, a hmohho to, mto nBuxCHHC HOHTpa anHUHiuia aacraBAaer 
njianery gBHraTbca crporo nepneHAHKyAapno HanpaBAennio «Ha6jnoAaTeAb—njiaHeTa». 
XloaroMy ccah mm xothm BOcnojibsoBaTbca TeopoMoii AnonAOHHa, to npoABapHreAbHo 
AOA3KHM yOegHTbca b tom, hto coBMemenHe axBaHTa h tomkh, b Koropoii naxogHTca 
HaO^KJAaTCAb, He BAnaer cyntecTBeHHO na kohchhmh peayAbTaT. noAPoOnee cm. [PA, 
p.563, n.l7; HAMA, p.191-192]. 

23. Kh.XI, rA.6, c.361. 

24. lEeKMid III, 35]. 

25. Ecah HcnoAbsOBATb TOHHMe aHaHCHHa cpcAHHx cyroHHHx ABHAceHHii no AOArore 
H aHOMAAKH AJIS CatypHA, npHBCAeHHMe B KH.IX rA.4, TO nOAyHHM OTHOmeHHe 

1 :28;25,55. Oahako IlTOAeMeH, bobmoa^ho, HcnoAbaoBaA aACCb ne tohhhc aHaneHHa, a 
OKpyrACHHHe. Tax, ccah orpaHHHHTbca TpeMa mecTHAecaTepHHHMMH sbaxamh, 
0;57,7,43 °/d h 0;2,0,34°/d, to noAyMHM 1:28;25,48 [PA, p.564, n.l9], a Taxsxe [HA 
II, 279 a)]. 

26. ToHHMe BMHHCAeHHa Aaxyr 36;21,20°. 
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27. Ecjih X — TOCJio rpaaycoB flonroTn, Ha Koropue npoflBHHy.aca ueHxp anniviiuia, 
TO Hineer mccto .aHHCHHaa saBHCHMOCTb *: 65;52,12 = 1: 28,25,46, orciofla x = 2;19,1. 

28. BHflHMoe CMCmcHHe anaHern no flaarore 5;57,10° - 2;19° = 3;38,10°; cootbct- 
CTByromHii npoMCSKyroK BpeMCHH 2;19” ; 0;2,0,34 “/d = 69; 11** « 69**. 

29. nToaeMCH npeanoaaraer, wto b MoMenr onnosHUHH (cm. pnc. 12-B) ucHrp 
anHUHiuia naxoAHTca na aHHHH anew? SKCuempa nocepeflHHC Me*fly croaHHaMH; b 

MOMeHTIiI xe CTOaHHii OH CflBHHyX OXHOCHXejIbHO OTHHH 

ancHA Ha nedojibrnyio BCjiHWHHy, xax mxo paccxoanHe 
TA ox HadiaiOAaxejia no uenxpa anHi^iiuia ocxaexca 
paBHUM MaKCHMajibHOMy R-^ e = 63;25’’, nojiyMCH- 
HOMy B KH.XI, rji.5. OxHomenne exopoexeii na 
MaxcHMajibHOM paccxoaHHH, xax oho npeacxaBjiaexca 
H3 r. He coBnaaaex c naaywcHHbiM panee ansi epeanero 
pacexoaHHa. Cxopocxb aeHxpa 3nHUHX.aa 6yHex mchi,- 
me, HCM Ha cpeaneM paccxoaHHH, nocxoabxy Ha6aio- 
flaxejib B r HaxonHxca xenepb najibme ox A, mcm 
UCH xp paBHOMcpHoro Bpan^eHHa M. C npyroii cxopoHbi, 
cxopocxb ABHxcHHa HO aHoMajiHH 6yHex xasaxbca 
yBejiHHHBmeftca, xax xax Ha5aioaaxejib oxcwHXbiBaex 
ee xenepb ox hcxhhhoio anorea A, a ne ox epeanero 
anorea B. HaMenenHa o6eHx exopoexeii onpea&aaioxca 
HSMeneHMeM yrjia = BAA = FAO, npeacxaBaaiomero 
B oAHo H xo xe BpeMa pasHoexb Mexay cpeaHcii h 
H cxHHHoii flOJiioxaMH ueHxpa anHuiHX/ia h pasHoexb 
Mexay cpeflHeft h HcxHHHoii anoMaanaMH naanexH. 
Oh onpeaeaaexca c noMoiabio xa6aHi( xh.XI, ra.ll, 
cxaa6uiii 3 h 4, b Bnae cyMMbi rj = + c^(k), xax 

Phc. 12-b (jjynxuHa epegned axcueHxpHaecxoii anoMaaHH k, 

oxcwHxuBaeMoii ox anorea axcuenxpa. EcaH c' ecxb 
HSMeneHHe tj, cooxBexcxByromee A« = 1®, xo nerpyaHo noxaaaxb, vro Ha MaxCHMaabHOM 
paccxoaHHH oxHomeHHe exopoexeii 



rae c — oxHonieHHe exopoexen na cpeaneM paccxoaHHH. noaaraa, axo B6aH3H anorea 
K « 0, IlxoaeMeH no xa6aHae xh.XI, ra.ll aaa Caxypna naxoanx 

J = 0;6.30”, 

oxcroaa 

1° - 0;6,30° 0;53,30” 

“ 28;25,46° + 0;6,30° " 28;32,16”- 
noapo6Hee cm. [HAMA, p.193-194; HA II, 418-420, Anm. 16]. 

30. B rpeneexoM xexcxe peHb naex o nonaxHOM aBHxeHHH aenxpa annitHxaa, axo 
c acxpoHOMHHecxoii TOHXH 3peHHa He HMeex CMucaa. OmnOxa Hcnpanaena flx.TyMepoM 
[PA, p.567, n.29]. 

31. Bbipaxenne «BHaHMoe aBHxeHHe» no annanxay oaHaaaex saccb aBHxenne 
OTHOCHxeabHo HCXHHHOIO, a He cpeaHero anorea, cm. xaxxe xommcht. 29. 

32. Moxho npeanoaoxHXb, xax axo aeaaex K.ManHanyc [HA II, 283], aro 

0‘53 30 

yxaaannaa BeaHanna noayaena na ochobc oxHomenna 67:15,17 x = 2;6,5, 

oanaxo 3X0 Heaepno. fleiicxBHxeabHHft Mexoa onpeaeaenna nepeMeiaeHHa no aoaroxe 
naanexH aaa MaxcHMaabHoro h MHHHMaabHoro paccxoaHHii odbacnaexca b xoHue ra.6 

XH.XII (C.388). CoraacHo 3xoMy Mexoay naxoanM k ' = 67;15,17 x 28-3^ I6 “ 2;21,24°. 
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VcTaHOBjiCHHOH BCJiHMHHe k' cooTBeTCTByeT ypaBHCHHe >; = 0;15,19°; BhmHTaa ero h3 
67;15,17°, nonywacM npHfiaHSHTenbHO 67°. SaiCM HaxoaHM Jc = 6T x. 2S~is46 ~ 

Orciofla /c = K-»; = 2;21,25° - 0:15,19° = 2;6,6°, cm. [PA, p.567, n.31 ], a xaKxe 
KOMMCHT. 94. 

33. 2:21,25 °: 0:2,0,33 °/d = 70:24** « 701/^**. 

34. B nepHree SKCuenTpa paccrosHHe ueuTpa anHUHiaia or Ha6;iioflaTe;ifl FA = 

= R - e = 56:35P. OTHOiueHHe CKOpocreii onpefl&aaeTca (jx3pMy.iiOH c = ^ cm. 

KOMMCHT. 29. fljia apryMCHxa ic « 177° (180° — 3°) no xa6;iHue kh.XI, r;i.ll aaa Caxypna 
HaxOflMM 

c' = ^ [c3(177°) + 04(177°)) = I [0:24° - 0:2°) = 0:7,20°, 

OTciOfla 

1+0:7,20° 1:7,20° 

“ 28:25,46° - 0:7,20° 28:18,26°’ 

noflpo6Hee cm. [HAMA, p.l96: PA, p.568, 0.32). 

35. y FeiiOepra [Hei 11 471, 20) cxohx 864:49,50, ho aojokho 6 hixb, KaK nOKaaaji 
/I,*.TyMcp, 864:49,58 [PA, p.568, n.361. 

36. HojixcHO 6NXb 1:54,41 [PA, p.568, n.36]. 

37. BwaMOiCHMa aHajiorHHHW paccMorpCHHUM b kommchx. 32. HaxoflHM ic' = 
= 64:31,IO°X 2g.|g 26 ° 2:16,45°. npH ic = 180° - 2:16,45° ypaBHCHHC ^ = 0:16,43°. 

Oxciofla + V = 64:31,10° + 0:16,43° = 64:47,53°. Peayjibxax yMHO^acM Ha 28-15 46 * 
Hxo flaex K = 2:16,45°. Oxciofla k =k +tj = 2:16,45° + 0;16,43° = 2:33,28°. Cm. [PA, 
p.569, n.38 ] m kommchx. 94 k kh.XII. 

38. 2:16,45°: 0:2,0,33 °/d = 67:51** « 68**. 

39. Pacacx nonaxHNx jibhxcchhh lOnHXCpa npoHSBOflHXca no xoii *c cxcmc, axo y 
Caxypna. Cm. kommchx. k tji.I kh.XII. 

40. YKaaaHHOc b kh.IX, rji.3 (c.280) coothouichhc ncpHOAOB ana lOnHxcpa npHBOflHX 
K oxHOuicHHio CKopocxCH 2155V6°: 23 400° = 1: 10:51,27,28: ccah xc Bsaxb xadnHMHhic 
anaacHMa b rji.IX, kh. 4, orpaHHaHBuiHCb, kbk 3to fl&naex flx.TyMcp b [PA, p.569, 
n.39], xpcMa uiccxHAecaxcpHaHUMH anaxaMH, nonyaaCM 

0:4,59,14 °/d : 0;54,9,3°/d = 1; 10:51,28,29. 

41. BwaHCAHXCAbHaa ouinOKa flxOACMca: npaBHAbHoe anaaCHHC 139:36,48 [PA, p.570, 
n.40 |. 

42. B flCHCXBHXcAbHocxH 54:21,38°: 10:51,29 = 5:0,23°. 

43. 5:1,24°: 0;4,59,14 °/d = 60;26** = 60Vi**. 

44. noaxoMy mu BnpaBC caHxaxb, axo uCHxp anHUHiuia naxOAHXca Ha cpc^HCM 
paccTOaHHH B HHTcpBajic Mcx^y AsyMa cxoanHaMH. 

45. CoraacHO TaOanuaM kh.XI, xa.H (c.368) ana lOnHXCpa 

c' = ^(0:30° + 0:1°) = 0:5,10°, 

OTCiOAa 

1 - 0;5,10 0;54,50 

^ “ 10:51,29 + 0:5,10 " 10;56,39- 
Cm. KOMMCHT. 29 K KH.XII. 

46. Toancc, 57:6,15, OAnaKO nocnCAyioiHHe BuanCACHHa b tckcxc ocnOBUBaioxca na 
HCTOanOH BCAHaHHC [PA, p.574, n.44]. 
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npUAOXeHUJl 


47. BhiMHCJianocb corjiacHO MeroHHKe, HanoxeHHOH b KOHi;e rji.6, kh.XII, c.388; cm. 
KOMMeHT. 94 H [PA, p.571, n.45]. 

48. 5;6,35°: 0;4,59 °/d = 61:28“ = 61Vi“. 

49. ypaBHCHHC, cooTBCTCTByiomee 1° aKcueHxpHwecKOH aHOMaJiHH, corjiacHO Ta6jiHi;aM 
r.n.11 KH.XI (c.368) ana HDnHxepa, c'= ^ (0;18° - O;!”) = 0;5,40°. 

1 + 0'5 40 

OTHOnicHHC CKopocxeii c = ^Q.5l 19-*0-5 40 ~ • 10;45,49. Cm. kommcht. 34 

K KH.XII. 

50. BhiMHCJiaaocb corjiacHo MeroflHKe, paccMorpcHHOH b r.a.6, kh.XII, kommcht. 96, 
CM. raKJKC [PA, p.572, n.47]. 

51. 4:54,20°: 0:4,59 Vd = 59:l“ = 59“. 

52. OTHomcHHc CKopocTCH B o6ohx cjiyMaax, ccjih Bsarb tomhmc nepHOflH fljia Mapca 
B KH.IX, rji.3, c.280-281 [(42 x 360° + 3:10°): (37 x 360°)] turn *6 hx npH6jiH}KeHHfaie 
anaMCHHa h3 thOjimh b kh.IX, rji.4 (0:31,26,36 : 0:27,41,40), cocrasHT 1:0:52,50,46. 

53. Kh.X, rji.8 h kh.XI, rji.lO. 

54. Tomhcc, 803:50,33: ognaKo oniHOxa hc BjiHaer na aaubHCiiniHe BiiMHCacHHa [PA, 
p.572, n.49]. 

55. 16:50,48 X (1 : 0:52,51) = 19:7,33°. 

56. 19:7,33°: 0:31,26,37 °/d » 36:30“ = 361/2“ 

57. B aaHHOM cayMae neabaa npeneOpeab HaMCHCHHCM paccroanHa TA (pHC. 12-B) 

npH yaajicHHH penrpa 3nH4HKjia or jihhhh ancaa aKcpcHTpa na BcaHWHHy 

K » 19°, KaK 3T0 HMcao MCCTo B aHanorHHHoIi cHxyaiiHH ana Caxypna h KDnHxepa (rae 
K as 2° H 5°) (c.380-381 h kommcht. 29). CoraacHO O.Hcflre6ay3py, b anorec 3KC4CHTpa 
FA = 7? + e - 0:15P = 65:45,5P b ncpHree FA = R-e- 0:26P = 54:26,27P: nxoac- 
Mcft 6epcT cpcHHcc H3 3XHX aHaMCHHft: ± ^ (0;15 + 0:26) « ±0:20P [HAMA, p.200]. 
OaHaKo flx.TyMcp npHBoaHx apynie anaacHHa: b anorcc npn k = 19:7,33° FA = 
= 65:38,12P as 65P - 0:22P: B ncpHTCc npn k = 160:52,27° FA = 54:17,56P « 54P + 
+ 0:18P: cpcanaa BcaHanna oxKaoHCHHa ±0:20P [PA, p.573, n.50]. 

58. BcjDMHHa c' (CM. kommcht. 29) aaecb onpcaeaacTca b HHxcpBaae 18° S Jc S 24°: 
cootbctctbchho (kh.XI, ra.ll, c.369) c'= ^ (4:16° - 3;13°) = 0:10,30° (npHanna pac- 
xoxaeHHa c BcaHqHHOft IlToacMca Hcacna): oxcioaa ornomenHC CKopocxcii b anorec 


1 - 0 : 10,20 

0:52,51 + 0:10,20 


= 0:49,40: 1:3,11. 


59. Tomhcc, 81:13,28 [PA, p.574, n.52]. 

60. McToa, c noMoiabK) KOToporo BfaiqHcacHU 3 th BeanqHHU, noacHaerca IlTOaeMeeM 
B KOHnc ra.6 kh.XII, c.388, cm. xaKxce kommcht. 94. 

61. 20:58,21°: 0:31,26,37 °/d = 40;l“ = 40“. 

62. _BeaHqHHa c' (cm. kommcht. 29) onpeaeaaerca aaecb b HHxepBajie 
159° < AC < 162°: COOTBCTCTBCHHO 


c' = J (4:33° - 3:55°) = 0:12,40°. 
OTcioaa oTHomcHHc cKopocreii 


1 + 0:12,40 
“ 0:52,51 - 0:12,40 


1:12,40 : 0:40,11. 


63. Townee, 127:40,3 [PA, p.575, n.55]. 

64. BuMHCJiCHHa npoHaBoanaHCb coraacHo McroaHKc kh.XII, ra.6, c.388, cm. thkakc 
KOMMCHT. 94. 
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65. 16;52,52“: 0;31,26.37 Vd = 32;13‘‘ = 32V4‘'. 

66. OTHomcHHC CKopocTCH, corjiacHo cooTHomcHHio nepHOflOB ftna BeHepu, npHBC- 
flCHHOMy B KH.IX, rji.3, C.281: [(5 x 360°): (8 x 360° - 2;15“)] = 1 : 0;37,31,45; ec.™ 
3Ke ocrasHTb nepaue tph mecTHflecarepiPiHHx SKaxa b Ta6.aHMHiiix SHaMeHHSx CKopocreii, 
no.ay«iHM 0;36,59,26 : 0;59,8,17 = 1 : 0;37,32. 

67. Tax nooie HCnpaBJieHHS Pe^eproM npHBeaeHHoii b Texcre BejiHMHHU 1057;56; 
OflHaxo fljx.TyMep HaCTaHBaer na HCnpaBJieHHH 1057;51, cor.aacyK)meMca c aajibHeiimHMH 
BfaiMHOieHHaMH [PA, p.575, n.58]. 

68. 12;52,24 x 073^ = 20:35,17. 

69. 20:35,19°: 0:59,8,17 °/d = 20:53“ = 205/6“ 

70. 3flecb, xax h b oiynae Mapca, Heabsa npeneOpewb HSMeHCHHeM paccroaHHa 
FA npH yaajieHHH ueHTpa snHUHXjia or jihhhh ancHA b MOMCHTbi croaHHii na Be;iH- 
MHHy K = 20:35,19°. CorjiaCHo O.HeftreOayapy, npa yxaaaHHOM k b anoree 
FA = /? +e - 0:4,26’’= 61 ;10,34‘’, b nepnree FA = /?-> +0;5,7’’= 58:50’’, >1X0 co- 
rjiacyerca c aaHHHMH n-rojicMea; TaxoH xce npH6jiH3HTe;ibHo pe3y.abTaT no.ayweH 
flxc.TyMcpoM [PA, p.577, n.60]. 

71. BejiHMHHa c' onpeaejiaerca b HHTepBane 18° £ x £ 24°: cor.aacHO Ta&iHuaM 

HepaBeHCTBa fljia Benepiii (xh.XI, r.n.11, c.370) c' = ^ (0;58° - 0:43°) = 0;2,30°, hto ne 
corjiacyerca c BejiH'iHHoit F[TO.neMea. Bo3mo}kho, 3aecb flToaeMeii onmfo'iHO B3a.a 
3Ha'ieHHe cyinMH b HHTepBane 12° ^ ic s 18°, me npHpameHHe 4>yHxiuiH 

O'14° 

cocTaB.naeT 0;14° h c' = —— = 0;2,30°. OTciOfla 

1 - 0;2,20 0:57,40 

‘'“ 0:37,31 + 0:2,20 “ 0:39,51- 

72. Bu>iHcna.ncx:b cor.nacHo MeroflHxe, H3;io*eHHOH b xoHue xh.XII, tji.6, c.388; cm. 
Taxxe xoMMeHT. 94 h [PA, p.577, n.62]. 

73. 21:9,3°: 0:59,8,17 °/d = 21;28“ = 211/2“. 

74. Ta6nHUH HepaBencTB BeHepu (xh.XI, ra.ll: c.370) aaxjr b HHxepBane 
159° < K < 162° c' = ^ (0:51° - 0:45°) = 0:2°. Be;iHHHHa c', BbiaHCneHnaa no thOjihiuim, 
H Ha 3TOT pa3 He coBnanaer c HCnombsyeMOH IlTOjieMeeM. niruieMeeBCxce aHanenHe 
no.ny»iHM, eaiH npenedpexeM HSMenenHeM c^. flanee, 

1 + 0;2,20 1;2.20 

” 0:37,31 - 0:2,20 " 0:35,11 

[HAMA, p.200: PA, p.577, n.63]. 

75. BbiMHCneHHa npoH3BOflHnHCb cornaCHO McroflHxe, HajioxceHHOii b xh.XII, r.n.6, 
c.388: CM. Taxsxe xoMMenr. 94 h [PA, p.578, n.65], 

76. 20:4,30°: 0:59,8,17 °/d = 20;22“ = 2016“ 

77. IlepHOflHMecxHe cooTHomeHna ana Mepxypna, npHBeaeHHbie b xh.IX, ra.3, c.281, 
flaK)T (145 X 360°): (46 x 360° + 1°) = 1 : 3;9,7: ecnn orpanHMHTbca flByMa mecnweca- 
TepHMHbiMH 3HaxaMH TadnHMHHx aHaHeHHH, nojiyaaeM 0;59,8 :3;6,24 = 3:9,7,54 = 
= 3:9,8. 

78. 34:56,12:3:9,8 = 11;4,59°. 

79. A( = 34:56,12°: 3:6,24 °/d = 11;15,56“ = 11^4“ 



ripUJUKKeHUM 


80 . B HHTepsane 6 ° ^ ac < 18 ° (cm. TaOjiiiuiy kh.XI, rji.ll, c. 371 ) c’= ^ ( 0;47 - 
- 0 ; 17 ) = 0 ; 2 , 30 °; b HirrepBane 6 ° s if ^ 12 ° nojiywacM to jkc aHawCHHe; Bepoarao, 
IlTOJicMeeM aonymieHa saccb BuqHOiHTejibHafl omnOKa. 

81 . OxHomcHHe CKopocreii 

1 - 0 ; 2,20 0 ; 57,40 

“ 3 ; 9,8 + 0 ; 2,20 “ 3 ; 11 , 28 ‘ 


82 . B anoree oKcucHTpa MepKypHs TA = /? + 3 e = 69 ’’; npa Tc = 11 ; 30 °, corjiac- 
Ho [HAMA, p. 201 ], FA = 68 ; 38 , 46 ’’ = 69 ’’- 0 ; 21 , 14 ’’; corjiacHO [PA, p. 580 , n. 69 ] 
FA = 68 ; 37 ’’, SHaqeHHe *e, Koropoe npHBOAHT IlTMeMeii, nojiyqaerca npn k= 11 ; 40 °. 

83 . BuMHCJiHrejibHaa oinH 6 Ka n-raaeMea; Ha caMOM neae nyra na ©F paBHaerca 
152 ; 22 ° [PA, p. 580 , n. 70 ]. 

84 . BbiMHOiHreabHaa omH 6 Ka; aoaacHo Ohtb 76 : 13 , 58 ° - 43 ; 15 , 32 ° = 32 ; 58 , 26 °. 

85 . BuMHCaCHHa npoHSBOflHaHCb coraacHo MerogHKaM, onHcaHHUM b kohuc nacroa- 
laeii raaBbi; cm. kommcht. 94 . 

87 . MepKypHft HaxoflHTca Ha MHHHMaabHOM paccroaHHH or HaeawnaTcaa, b HByx 
TOMKax o^HTbi npH K = ± 120 °; BcaH^HHa c' noaroMy ncaacna onpeneaaTbca b 
flByx npoMcacyTKax 108 ° s Jc S 111 ° h 129 ° s Jc s 132 °. B nepBOM caynae c’= 
= ^ ( 2 ; 56 ° - 2 ; 53 °) = 0 ;!°, bo BxopoM c'= ^ ( 2 ; 24 ° - 2 ; 18 °) = 0 : 2 . IlxoaeMeii 6 epex 


1+0;1,30 1:1,30 

3;9.8 -0;1,30 “ 3;7,38- 

89. B aaHHOM cayaae Heo6xoAHMo paaaHqaxb abc CHxyauHH, Korga cxoaHua 
npoHCxoflax flo (k = 120° - IIW’ = 108V^°) h nocae (k = 120°+ llVf = 131 V^°) 
nepHrea. B nepaoM cayaae, coraacHo [HAMA, p.201 ], FA = 55;45’’= 55;34’’ + 
+ O;!!** (55;34’’ — MHHHMaabHoe paccxoaHHC); bo BxopoM 
FA = 55;4l’’ = 55;34’’ + 0;7’’; HxoaeMeii 6epex Beananny 
FA H3 axoro npoMexyxKa. Ho, coraacHo [HAMA, p.581, 
n.74J, B nepBOM cayaae FA = 55;45,50’’, bo BxopoM — 
55;41,58’’; bosmoakho noaxoMy, axo HxoaeMeii aaecb bh- 
aHcaaa xoabKO oano sHaaenne FA, a HMenno aaa 
K = I3m°. 

90. O MexoAHKe BbiaHCaeHHa axHx BeaHaHH cm. c.388 h 
KOMMCHX. 94. 

91. ll;21,30°:0;59,8°/d= 11:31,29“= 11V^“. 

92. CoraacHO O.He*re6ayapy [HA II, 291, 301], npHBe- 
ACHHaa HH*e BUaHcaHxeabHaa npoueaypa nepenecena cioAa 
B aHXHaHOCxH H3 ra.4 kh.XII, nocBaipeHHOii Mapcy. OanaKo 
fl*.TyMep noKa3aa, axo ona npHMenaexca ne xoabxo b 
cayaae Mapca, ho h aaa Bcex ocxaabHbix naanex. fljx.TyMep 

npaBHabHo oxMeaaex, axo HxoaeMed nepeaKO noacnaex cboh BMaHcaHxeabHMe mcxoam 
H e xaM, lae ohh Bnepaiae Bcxpeaaioxca, a b KOHi;e cooxBexcxByioiAero pasACaa [PA, 
p.582, n.76]. 

93. Kh.XII, ra.4, c.383. 

94. MexoA BbiaHcaeHHii HxoaeMea noacnaexca na pHc. 12-C, cooxBexcxByiomeM c 
neOoabniHMH HaMenenHaMH [PA, p.582. Fig. R]. B MOMenx onno3HimH uenxp annimicaa 
naxoAHXca b anoree, a naanexa na aHHHH ancHA ^KC^eHxpa. B MOMenx Bxoporo cxoaHHa 
uenxp anHUHKaa naxoAHxca b C, a naanexa b S, npH 3 xom cpeanaa anoMaana naanexH 
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paBHa K, HCTHHHaa anoMajiHa — k h HepaBeHCTBo (npocrac^epea) — tj. HsBecTHO, mto 
«BH aHMaa '^^y^a ^^H^HK;Ia or KaxAoro h3 croaHHii no onno3HimH», x.e. yrcwi XCS = 
cocraBjiaer 22; 13,19°; Tpe6yeTca naitTH k h k. Saaawa peniaerca oieffyiomHM o6pa30M. 

1. HaxoflHM npH6;iHxeHHoe 3HaaeHHe cpCAHeii aKcueirrpHqecKOH aHOMajiHH 

k' = = 21;10° (TOMHee, 21;6,8°) 

c + c i;3,ii 

(b nepHree flenHM na c — c'). 

2. Ha ocHOBe ic' no xaSmiiiaM kh.XI rji.ll, c.369 HaxoflHM rj = + c^ = 3',4S° 

(xoMHce 3;46,15°). 

3. OxcKJfla yroji ZCS = p - tj = 18;28,19° (b nepHree cmiaAHBaeM p + tj). 

4. HaxoflHM xoqnoe anaqeHHe q>eAHeft aKcueHxpHwecKOH aHOManHH 

ic = = ^0-ffi r = 20;58,2r (xoanee, 20;58,15°). 

5. Oxciona HcrxHHHaa aKcuenxpHqecKaa aHOManHa 
K = K-ti = 17;13,21° 

(b nepHree k = iic + tj). 

Apyrne npHiaepu BUqncineHHft cm. KoMMeHx. 32, 37, a xaxHce [HAMA, p.l98]. 

95. JXns onpe^ejiCHHa nonoxceHnii xoqex croaHHii na 3nHi;HK.iie npn npoH3BCMibHHx 
K Heo6xonHMO 3Haxb cooxBexcxByionnie paccxoaHHa uenxpa annuHKJia ox Ha&rojnaxejia. 
Ta6nHi(a paccxoaHHA p(k), xoxa h ho npHBOflHxca b bbhom BH^e, HCno.nb30Bajiacb 
HxojieMeeM b kh.XI, rji.lO npn BuqHoieHHH ruianexHoii aHoManHH. Bepoaxno, axoH 
xa6jiHueit oh Bocno;ib30Ba;ica h b ^aHHOM cnyqae. 

96. HapaMexpH croaHHii, BbiqHCJieHHue b kh.XII r;i.2-6, oxHocaxca k CHxyauHH, 
Korna iiCHxp anHiiHKjia b momchtu croaHHii cflBHnyx na neKoxopyio BejiHqnny 
oxHOCHxejibHo .TiHHHH ancHfl; xenepb xe xpe6yeTca naiixH 
noaoxeHHa xoqex croaHHii na anniiHiuie, Korna uenxp 
anHHHKjia coBnajiaex c anoreeM turn nepnreeM aKCuenxpa. 

97. Kh.XII, r;i.2, c.379, 380. 

98. Kh.XII, r;i.3, c.382. 

99. Kh.XII, r;i.4, c.383. 

100. npH ic = 20;58°. 

101. HxoJieMeii onpeae;iaex no^ioxenne xoqex croaHHii na 
anHHHicae (yroji ZAH = p na pnc. 12-D) b momchx, Koraa 
uenxp anHHHKJia A coBnaaaex c anoreeM aKcueHxpa A^. Yro;! 

P ecxb 4)yHKHHa k. HaBecxna BeanqHHa dp — naMenenne 
yrjia P npn nepeMenreHHH neHxpa annwncjia ox xoqKH 
cpe^Hero paccxoaHHa ananexu ao MaxcHMajibHoro. HaBecxno 
ccxjxBexcxByioniee HaMeneHne dp paccxoaHHa AT = p. Haae- 
cxHo xaKxe HaMeneHne t>p == e paccxoaHHa AT npn nepeMe- 
iireHHH uenxpa annuHicaa ox xoqxH cpeflHero paccxoaHHa no anorea Ag. HxoneMeii naJiee 
npennojiaraex jihhchhhh xapaxxep aaBHCHMocrn /3(^ ox p. Oxciona 

H, cnenoBaxenbHo, 

)S(0°)=^ +Ap^, 

rae )S(0°) — paccxoaHHe no anoMajiHH ox nepnrea annHHKJia no xoqKH croanHa 
npH Jc = 0°, p — BeanqHHa p na cpeaneM paccroaHHH. B nannoM cnyqae p = 16;51°, 
dp = 22; 13° - 16;51° = 5;22°; dp = 65;40P - 60P = 5;40P; Ap = 6^, OTcrona 

)S(0°) = 16;51° + 6P X = 16;51° + 5;4l‘> = 22;32°. 



Phc. 12-D 
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ripUJlOXeHUM 


BHflHMaa ^^H^HKJIH^ecKaa aHOMaJiHa wia nepsoro h Bxoporo croaHHH onpeaejiaerca 

OTciofla KaK a(0°) = 180° ±/3(0°). 

AHajiorHMHaa ^po^eflypa fljia onpegejiCHHa y3(0°) h a(0°) npuMenaerca xaxsKe h b 
cjiyaae Benepfai h MepRypna [HAMA, p.202-203; SA, p.34^351 ]. 

102. Kh.XII, r.a.4, c.384. 

103. 3flecb ^ = 16;51°; <5/3 = 16:51° - 11;11° = 5;40°; (5p = 60^ - 54:20P = 5;40P; 
^p = 6P. Orciofla /3(180°) = 16;51° - 6P x = 10;51°. 

104. Kh.XII, rji.5, c.385. 

105. Kh.XII, rji.5, c.386. 

106. Kh.XII, rji.6, c.387. 

107. Kh.XII, rji.6, c.387. _ 

108. IlpH npoH3BOJibHOM K BosMOJfCHbi flBa cjiy>iaa: 

1. AT = pQc) > R = 60P; TOiaa 

dp(K) = p(^) - R, Ap = - R, 

A^=/3(0°)-^, dp(K) = ^dp(K) 

H + ^dp(K). 

2. AT = p(^ < R, Toraa 

dp(K) = R - p(K), Ao = A-A^,^, 

npHMeM = 180° jyia Mapca h BeHepia, ho = ±120° ana MepKypHa; 

= ^ §(F)=^- ¥(F)- 

Snaa ^(k), HaxoflHM aHOMaamo a = 180°±y3^, 3a4>HKCHpoBaHHyio b xadnHuax 
[HAMA, p.204-205]. 

109. Kh.XI, ra.lO, c.366. 

110. Jljia Kaxaoli luianexu b xaOjiHue npHBoaaxca 3HaaeHHa BHaHMOli anoMaanH 
a aaa nepBoro h Bxoporo cxoaHHH xax ([lyHKaHH cpeaHcii anoMajiKH k (pHC. 12-D). 

111. Kh.IX, ra.7 h kh.X, ra.l. 

112. «HaHfoabiuee oxiuiOHCHHe*, hjih MaxcHMaabHaa aaOHxauHa (Svdaxaow; nan 
aTtoaxaai?) MepxypHa h Benepu (ox CoaHUa), onpeaeaaexca, coraacHO HxoaeMeK), xax 
MaxcHMyM pa3HOCXH HCXHHHUx floaTOx naanexu h Coanua. BeaHanna paanocxH aaBHCHX 
ox paccxoaHHa aenxpa anHUHKaa naanexu ox HaSaiogaxeaa h, caenoBaxeabHO, ox 
noaoaceHHa ero oxHocHxeabHO aHHHH ancHa. IlxoaeMCH cxpcMHXca nocxpoHXb xaOanuy 
3HaqeHHii MaxcHMaabHoit saonrauHH xax ({lyHxiqfH aoaroxu naanexu. Onnaxo uaxcHMaab- 
Hue aaoHxanHH BuqHCaaxixca hm xoabxo aaa xpaibiHx xo>iex anaxoB aogHaxa; 
npoMeacyxoMHue 3HaqeHHa aoaacHU aaxeu onpegeaaxbca anHeiiHoii HHxepnoaauHcii. C 
xeqeHHeM BpeuenH BCaeacxBHe npeneccHH H3MeHaexca noaoxcenne aHHHH ancna 
oxHOCHxeabHo xoqxH Becennero paBHoaencxBHa, qxo npnBoanx x HaMenenHio xadananux 
3HaqeHHii MaxcHMaabHoit aaoHranHH. TaOanuu noaxoMy noaacHU nepHOanqecxH o6hob- 
aaxbca. 

113. BuMHcaenne MaxcHMaabHoit aaonramiH Benepu, xax yxpeHHeii, xax h BeqepneH, 
npoH3BOflHxca no cxanaapxHoit cxeue. B momohx, xoiaa naanexa naxoanxca b xoiixe 
0 (pHC. 12.13) xacanna annimxaa npaMoft h 3 A, cqHxaxxxca H3BecxHUMH: HCxHHnaa 
aoaroxa naanexu A (oano h 3 4>HXCHpoBaHHUx b xa6aHne anaaenHii: 0° OBna, 0° Teabifa> 
0° BananenoB h x.a.), napauexpu aBnacenna Benepu h Coanna, b qacxnocxH aoaroxa 
ee anorea A^ = 25° Teabua h aoaroxa coaHeqHoro anorea A(Aq) = 5;30° BananeuoB. 
Tpe6yexca onpeaeaHib HCXHHHyio aoaroxy Coanua A^. Penienne: no naaecxHUM A h 
A^ naxoaHM cpeanioK} axcuempHaecxyio aHOMaanio naanexu Jc (ABZ na pnc. 12.13) h 
aoaroxy nenxpa annuHxaa A = A^ - x = A^; nocxoabxy naBecxna A(A(^), xaxace naaecxHa 
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M conHCMHafl aHONianHsi Kq= A(/1q) m ypasHeHne c(k^, onpeaeasieMoe no rad/iMuaM 
KH.III, rji.6; OTCiOfla m MaKCHMa;ibHasi ojiOHrauHfl ^max ~ ^max ~ 

= |A-Aq|. noflpo6Hcc CM. [HAMA, p.231-232; SA, p.351-354]. 

114. 3flecb K = ABZ = 10:35”, A = A^- k = 25” Te.;ibua - 10:35“ = 14:25” Te.abua = 
= Aq, Kq = Aq-A(Aq) = 338:55°, orciofla c(k) =+0:49”, Aq = 14:25° Teabua + 0:49° = 
= 15:14° Tcjihua M AA^^^ = 15; 14° Toiibua - 0” Oena = 45; 14°. 

115. 3flccb K = ABZ = 103:35”, A = A^ - iE = 25° TMbua - 103;35° = 11 ;25° Boao- 
/ica = Aq, Kq = 11;26° Boao/icH - 5;30” BaHaHeuoe = 245;55° » 246°, c(ic) = +2; 13°, 
OTciofla Aq = 11;25° Boaoacsi + 2;13” = I3;38° Boaoaesi h AA^^^ = 360° — 13;38° Boao- 
acH = 46;22°. 

116. Kh.XMI, ra.8. 

117. B KMHCMaTMMCCKOii MOaCaM, npHHflTOH aasl OHMCaHMSl aBHJKeHHSl MepKypHSl, 
cpeaHCC noaoaccHMC naancTW b MaKCHMaabHOH aaoHrauMH ne onpeaeasieTCsi oaMoaMawHO 
no MSBCCTHOMy MCTMHHOMy noao^eHHio (KaK oto mmcct mccto b caynae Benepbi), 
noCKOabKy npw aaaaHHOM HanpasacHHH A© noaoxcHMe aec^epeHTa, a sHawHT, h 
paccTOHHMC rZ OT CTO ucHTpa ao ucHTpa onHUHKaa BapbMpyeTCsi. FloaroMy riTOaeMCH 
aaccb pciuacT oOparHyio aaaa^y. Oh HaxoaH'^no aayM HSBecTHbiM cpeaHHM noaoaceHHsiM, 
xapaKTcpMsycMbiM cpcaHcii aHOMaaMCM #C|, k^, cooTBeTcrsyiomMe SHaneHnsi A^j, A^^ “ 
A|, k^, CMHTasi, MTO naaHcra HaxoaHTCsi b MaxcHMaabHOH aaonrauHH. 3HaHeHHa 

^2 Bbi6MpaiOTC« TaKMM o6pa30M, HToObi HCKOMoc TaOaHHHoe sHaaeHHe aoaroru naaHeru 
A (0° OBHa, 0” Tcabua m r.a.) nonaaaao b KHTcpsaa Aj < A < A2. CooTsercTByiomee 
A 3HaMCHMC onpcacaacTca 3aTCM aHHCHHOH HHrepnoaauMeH. 

118. Kh.IX, ra.9, c.309. 

119. riToacMCM onpcacaacT AA^^^ aaa cayaaa, xoraa HCTHHHaa aoarora MepxypHa 

A = 0° CxopoHOHa. Ooaaraa Jcj =0”, HaxoaHM Aj =A^ -K| = 10” Becoa, = 

= Aqi - A(Aq) = 10° Bccob - 5;30” BaH3HcuoB = 124;30°, = -2”, A^j = A^j - 

- t(*Q,) = 8° Bccob. OroMy 3HaqeHHio A^j cooTBercTByer HCTHHHaa aoarora naanerhi 
A| = 29;2° Bccob, OTCioaa AA^^^i = |A| — A^j ) = 21;2°. Hoaaraa aaaee = 3”, HaxoaHM 
A 2 = A^ + ic^ = Aq 2 = 10° Bccob + 3” = 13” Bccob; = k^^ - kiA^) = 13” Be- 

cob - 5;30° BaM3HcuoB = 127;30”; ^-^ 02 ) ~ “1:56”, Aq2 = ^02 “ 

cob — 1;56°= 1I;4°Bccob; noayacHHOMy SHaacHHio k^^ cooTBCTCTBycT A2 = 1;55° 
CxopoMOHa, OTCtoaa ^,ny„2 “ l'^2“‘^02l =20:51”. 

TaOaMMHOc anaMCHMc A = 0° CxopnHOHa nonaaaer b HHxepBaa Aj < A < A2, orcioaa 
aHHCHHOH HHTcpnoaauHCH HaxoaHM 


-^™x2)(^-^) 


02-^) 


= 21:2” - “^2-53°’^^° = 

120. McTOaHKa onpcacaCHHa AA^^ aaa A = 0” Teabua aHaaonmna paccMorpcHHOH 
B KOMMCHT. 119. 

121. VKaaaHHaa BCanaHHa 3 a 4 )HKCHpoBaHa bo bccx pyxonHcax, ho, xax noxaaaa 
flxc.TyMcp, 3 accb aoaxcHo Ouxb 55;53P — BCaHqMHa, cooxBCxcxayiomaa npeaniecxayiomHM 
H nocacayiomHM BbiMHcacHnaM (PA, p.597, n.lOOj. 
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122. SflCCb Zvy6q — «BecH»; b apyrax Mecrax nowH Bceiaa XriXai — «KaeniHH». — 
IJpuMeH. M.H.Becejioeacozo. 

123. BHMHOiHxeabHaa omH6Ka nTOjiCMea; aojixcho 6biTb 18;54° [HAMA, p.234, n.lO]. 

KHHPA TPHHAmiATAa 

1. TaxHM o6pa30M, aBHXceHHe aaaHeriii no mHpore IlToaeMeii paccMaxpHBaer xax 
aHOMajXHK), x.e. xax oxiuionenHe HCXHHHoro nojioxenHa nnanexid ox cpeanero, npnMeM 
noaieanee onpeaeaaexca nnocxocxbio axjinnxHXH. flae cocxaaaaiomiHe axoro aBHacenna 
Moryx 6uxb BuaBaeHU na ochobo Ha6aioaeHHft. Tax, b caywae Bepxnnx naanex Ha6aio- 
aaexca nocxenennoe HSMenenHe nrapoxu, xoxopaa na npoxa>xeHHH oanoro nepnoaa o6pa- 
ipeHHa no aoaroxe noaoxcHxeabna na oanofl noaoBHHC axannxHxn 
H oxpnpaxeabHa na apyroft. HaMeneHne umpoxu 6yaex nocnxb 
xaxoH xapaxxep, ecan ae(J)epeHx Haxaonen x naocxocxn 
axannxHXH. Ha ^ne naaBHoro HSMenenHa Ha6aK)aaK»xca xaxace 
peaxHe xoae6aHHa mHpoxbi bo BpeMa nonaxHux aanxennii, 
CBasaHHbie, coraacno IIxoaeMex), c aBHacenneM naanexu no 
anHpHxay. ConocxaBaenHe xeopHH HxoaeMea c aeiicxBHxeabHHM 
HaMencHHeM ninpox naanex cm. b [HAMA, p.1255-56, Fig.155- 
156]. 

2. Kh.XIII, ra.4, a xaxace xh.IX, ra.6, c.299. 

3. yxBepxacHHe HxoaeMea hochx cxopee xaHecxBenHbiii, a 
ne MaxeMaxHMecxHft xapaxxep; b npoxHBHOM caynae npnxoaHM 

X npoxHBopewHK). HoaoBHHa axcpenxpa, npmieraioiaaa x anoreio, oxxaonena Bceiaa x 
ceaepy ox axannxHxn anmb b tom cayaae, ecan anoreft axcpenxpa A coBnaaaex c 
HaH6oaee ceaepHoit xowxoft aetjjepenxa N, axo Bunoanaerca xoabxo aaa Mapca (pnc. 13-A 
H xoMMenx. 5). 

4. K ceaepy ox axannxHxn anHpHxa opHenxHpoaaH xaxHM o6paaoM, vro ero nepHreii 
6yaex Bceiaa ceaepnee naocxocxH aectiepenxa. 

5. B ocHoae pacaexoa aBHacenna aepxHHx naanex no ninpoxe aeacax caeayMEane 
anavenna aoarox HaH6oaee ceaepnod xonxn aetjjepenxa A(7V) n anorea axcnenxpa naanexbi 
A(A): 



Mapc 

lOnnxep 

Caxypn 

A(A0 

-120:00° 

180° 

180° 

A(A) 

115:30° 

161° 

233° 



Phc. 13-A 


Z[aa aepxHHx naanex, xaxnM o6paaoM, cnpaBeaanBo cooxnomenne | k{N) — A(A) | < 
< 90°, CBnaexeabcXByiomee o xom, axo anoren pacnoaoacenbi x cenepy ox axannxnxn. 

6. Ecan ae^Jepenx oxxaonen x cenepy ox axannxnxn, xo nepnreft annpnxaa — x 
cenepy ox ae^penxa, n nao6opox, ecan ae(])epenx oxxaonen x lory, xo nepnreii annnnx- 
aa — xaxace x lory. 

7. B anoree n nepnree axcnenxpa, xoropae b cayaae Benepai n Mepxypna coanaaaxjx 
c nanOoaee ceaepnoit n loacnoit xoaxaMn ae^penxa, naxaon annpnxaa x axannxnxe, 
naMepennuii b naocxocxn, npoxoaHsaeA nepea penxpu annimxaa n axannxnxn 
(pnc. 13-B) nepnenanxyaapno nocaeaneft, paaen naxaony ae<J)epeHxa; apyrnMn caoaaMn, 
B nanOoaee ceaepnoii n loacnoit xonxax ae4>epenxa ij = 0. 

8. HMeioxca b anay ne caMn naanexu, a nenxpu nx annimxaoB. 

9. 3x0 BOSMoacno anmb b xom caynae, ecan naxaon ae^epenxa x naocxocxn 
axannxHXH = 0 (pnc. 13-B), xoiaa nenxp annnnxaa naxoanxca b yaaax naanexnoii 
opOnxbi, x.e. b xonxax nepecenenna ae(])epenxa n axannxnxn. 

10. Z[a» onpeaeaenna Menaionieroca naxaona naocxocxn annnnxaa oxnocnxeaano 
ae4)epeHxa HxoaeMeii ncncwttayex aBa anaMexpa annpnxaa n d ^. HepBbiii ecxb annna 
nepecenenna naocxocxn annimxaa n naocxocxn, npoxoaameii nepea penxpM annunxaa 
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H aiuiHnTHKH nepneHflHKyjiapHo nocjieflHefl pnc. 13-B). flaaMerp 

nepneHflHKyjiapeH dy CooTBercTBCHHo IlTOJieMeii Hcnojibayer ^Ba yrjia: «HHiuiHHaimio» 
(SytcXiau;) — yroji Meamy CII^ h CO h «odaHKBai;Hio» (Xo^wou;) — yroji MCXfly 



Pmc. 13-B Phc. 13-C 

BOCTOaHOH nOJIOBHHOH H lUIOCKOCTbK) SIUIHnTHKH. B OiyaaC BepXHHX aaaHCT 

ip = const, ij = 0, Menaerca Tonbxo b cnywae hhxhhx nnaner MenaKyrca Bce Tpn 
yrna ip, i,, i^. 

11. B oiyaae hhxchhx nnaHCT nepHreft annuHiuia II^ flBHxexca OTHOCHTCJibHO 
AecttepeHTa Bcer^a b tom xe nanpaBneHHH (ceBepnoM hjih ioxhom), hto h neiiTp 
annuHiuia C na ite(t)epeHTe (pnc. 13-B). 

12. AnaMerp aniiuHiuia d^ coaepmaer Kone6aTejibHbie flanxenna aoxpyr nepneiiAHKy- 
napHoft BMy och rfj oTHocHTaTbHoro cpeflHcro nojioxeHHa, onpesaraeMoro nnocxocTbio 
Ae(t)epeHTa. nepnoA Kone6aHHa paaen nepnoAy o6paineHHa uearpa annuHiuia no Aoarore. 
KHHeMaTHwecKH 3T0 Kone6aTe.n[bHoe ABHxeHHe moxho npeacraBHTb c noMOotbio xpyroBoro 
paBHOMepHoro ABHxeHHa. IlTOjieMeit bboaht c aroii ueabio b nnocKOcni, npoxo^ameit 
aepea d^ h OC nepneHaHKynapHO ae<|)epeHTy, Manbi* xpyr paanycoM & = r sin ii „,, , 
rae r — paanyc anunHiuia, — MaKCHMaabHoe sHaaenne ij (pnc. 13-C). Ho xpyry 
B yxaaaHHOM HanpaaaeHHH paanoMepHo aBHxerca xoaxa Q co cxopocTbio, paBHoit cpeaned 
CKopocTH aBHxeHHa anHi^HKaa no aoarore. Tax wto yroa y Bospacraer aHHciiHo. flHaMerp 
d^ = n A^ = 2r coBepmaer npn 3tom cHHxpoHHue Koae6aHHa xax, axo HMeer mccto 
paBencTBO r sin ij = h sin y. AHaaoniaHbiH MexannsM Hcnoabsyerca ITToaeMeeM h aaa 
onHcanna Koae6aTeabHoro aBHxeHHa anaMerpa d^. noapo6HbiH ananHS cm. b [Riddell, 
1978]. 

13. C.399. 

14. ByxBaabHO «no HanpaBjiCHHio k Beaepy»; oanaxo peab saecb na caMOM aeae 
aoaxna Harn o BocroanoM HanpaaaeHHH [HA II, 331a); PA, p.600, n.l3]. 

15. HMeercs b anay noaoBHHa axcneiiTpa, na xoropoH ypaBHenne cooTBercTBenHO 
Syaer noaoxHreabHbiM vum OTpnnaTeabHbiM. 

16. Maabiit xpyr, ynpaBa9K)nmit xoae6aHH9MH anaMCrpa d^, a&'inTCH nonoaaM 
naocxocTbX) aetJtepeHTa; xpyr, ynpaBjiHK>niHii xoae6aHHHMH anaMerpa d^, aeaHTca 
naocxocTbX), npoBeaennoit aepea neaxp anniuixjia C napaaaeabHo axaHnnixe. 

17. Peab Haer o naroM aneMCHre — atttnpe, hs xoroporo, no ApHcroreax), nocrpoeno 
Bce, aTO HaxoaHTca aanne op6HTbi JlyHbi. 

18. «npHHiuin npocTOTbi» ynoMHHaerca Taxxe b xh.III, rn.l, c.79. 

19. Bmccto «o6bacHHTb» flx.TyMep ynoTpe6aaeT aaecb rnaroji to save — cnacra, 
nepeaoa rpeaecxoro 5uio(oua. Hoxoxee Bbipaxenne («cnacTH aBjieHHe») Hcnojibaoaaa 
noaanee CHMiuiHXHii, anaananpya cncreMy axcneiiTpoB h annivnuioB. 

20. Kpyry, npoxoaameMy aepea noaioca aetJtepeHTa Han annuHxaa, b aaBHCHMOcni 
OT aaaaan. 
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21. B yanax h b HaH6<Miee ccBepHoft hjih ioxho^ TO^Kax aecJ^peHra, wepea xoropHe 
B aiynae Bchcph h MepxypHa npoxcwtHT jiHHHa anciw axcucHTpa. 

22. «B6;ih3h», noroMy aTO b caMHx 3 thx Tonxax luiaHera He bhahb. 

23. PaccMorpeH cnyHaii, xoraa ij = 0 h HamiOH anHionuia Taxxe He oxasiiiBaeT 

bjihhhhs Ha mapory, h, caeflOBaTCJibHO, ntHpora lUianerH P = HadniOAeHHa aaiOT 

aaa BeaepH = +0;10°, ftaa Mepxypna = -0;45°; aectepcHTH BeHepu h 
MepxypHa, TaxHM o6pa30M, HaxjioHeHiii b npoTHBonanoxHiae cropoHH npn aHa;iorHaHiiix 
nanoxeHHax anHioiKJia. Saccb h ^ajiee IlToaeMeft ne hphboaht noApo6Hiiix CBeaeHHii o 
HadnioneHHax, xoTopiae JierjiH b ocHOBy ncuiywenniiix napaMerpoB. 

24. OnpeACaaerca pasHOcrb no ninpore ^ nnaHeru, oiSycjiOBJieHHaa HaxjioHOM 
AHaMerpa anHHHXJia, cooTBercTBenHO b HaH6aAbmeH yTpcHRefi h BeaepHeii aaoHraimax. 
BeAHHHHa ^ saBHCHT OT noAoxeHHa nenTpa anHivnuia Ha axcneHTpe, npnaeM 
pacxoHCAeHHe SHaaeHHH A/3 6yAeT HaH6oAbniHM, ecjiH uenrp anHHHXJia HaxoAHTca b 
nepHree h anoree axcneHTpa. HadaiOAeHHa, OAnaxo, Aaiox wia BeHepbi » 5° b xaxcAOM 
H3 AByx noAoxeHHfi, Aaa Mepxypna xe = 4;30“ b anoree h = 5;30° b nepnree 


3Kci;eHTpa. 

25. flAa Benepbi 

2;15° + 2;45°" 


- = 2;30°, JSA9 MepxypHa = 


= 2;45°, cpCAHee 


26. Kh.XIII, rA.4. 

27. IIocAeAHee Bepno A^a Benepbi, ho He A^a Mepxypna. V o6eHx luiaHcr ahhhh 
ancHA axcueHTpoB nepneHAHxyAapHia ahhhhm y3AOB, ho y Benepbi uenTp anmiHXJia 
SyACT Ha cpeAHeM paccroaHHH npn k = W, y Mepxypna xe npn k » 93°. 

28. npH Kq = 90® B anoree anHwouia Benepa Oyaer ceaepnee, npn = 270® — 


K}xHee. 

29, KaxHM oOpaaoM noAyaenbi 3th BeAHHHHbi? B AaHHOM aiyvae hmcct Mecro 
CHTyaoHH (pHc. 13-D), xorna ueHxp airaiiHXJia HaxoAHrca b y3Ae; npn 3 tom nnocxocTb 
AeitiepeHTa coBnaAaer c luiocxocrbx) axjiHirrnxH (i^ = 0) , Ana- 
Mcrp rfj napaAAejieH axjinnTHxe (i^ = 0) , a HaxjiOH AnaMerpa 
d^ MaxcHMaAen Oj = Ha pnc. 13-D DcQO — 

iiAocxocTb 3XJIHIITHXH; iieHTp 3nHiiHXJia BeHepbi C naxoAHTca 
B y3Ae SI', n a A — nepHreii h anoreii 3nHimxjia Ha 



d ^; npoBeACM xpyr nj 3 A ^ c ueHxpoM b C nepneHAHxyAap- 
^ /V 3XJiHnTHxe H 3mmHxjiy. Ms Ha6iniOAeHHH HsaecTHo 

Ape = = 1®, npC = P 2 ~ ^'^3" OnpcACAHTb BCAHaHHy yrAa ij. Hocxcwibxy 

OC = R = (Tax xax neiiTp anHmouia naxoAHTca na cpeqHeM paccroaHHH) — paAHyc 
AecJiepeHTa, a up = CA^ = r — paAHyc onHUHXAa, yrAu moxho HHTepnpempoBaTb 

xax annimxjiHiiecxoe ypaBHenne, ncwiyHaKimeeca npn SHaaennax anHHHxjiHaecxoli 
anoMajinn | ij | Aaa A^ h | 180® - ij | Aaa HocxoAbxy Benepa naxoAHTca na 
cpeAHeM paccroaHHH, ypaBHenne aoaxho onpeAcaarbca c noMOiAbK) thOahi; xh.XI, rA.ll, 
c,370, CTOASeii 6. (iooTBeTCTBeHHo, HHrepnoAHpya, naxoAHM: npn a = IVi® y anorea 
Cg = 1;2®, npH a = 180® — 2Vi® y nepnrea = 6:22®, xax yrBepxAaerca b rexcre. Cm. 
raxxe [HA II, 423, Anm. 18; HAMA, p.215]. 

30, npH = 9k)® B anoree amiiiHKAa Mepxypnii Oyaer HaxoAHTbca K}XHee 
3XAHnTHXH, npH = 270® — ceaepnee. 

31. BbiaHCAenna anaAorHanbi paccMorpeHHbiM b xoMMenr. 29. L^enrp anniiHXAa 
Mepxypna SyACr Ha paccroaHHH = 90® or anorea npn x = 92;52®. TaOAHma xh.XI, 
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rji.ll, CTOJiSufai 6-8 aaioT npn k = 92;52° h « = 61/4° c^~ 1:45,51° h npn k = 92;52° 
H « = 180° - 6>/4° = 1734<4° Cg = 4;4,47° b ccxjTBercTBHH c tcm, mto npHBOflHT nToneMCH. 
Cm. TaK*e [HAMA, p.216: PA, p.602, n.23; HA II, 423, Anm. 18]. 

32. HjicKKOCTb pHC. 13.1 nepneHaHKy.n9pHa aicnHnTHKe h npoxoaHT Mepes HaH6o.nee 
ceBepayio h loxcHyio toikr ae(|>epeHTa; cjieaoBarejibHO, ona nepneH;iHKy;iapHa Taxxce h 
oncKKOCTH 3KcueHTpa. 

OpH onpeaejieHHH napaMerpoB h ij ana BHeiuHHx luiaHCT HToaeMeH npHHHMaer 
CJieayiomHe rpa aonymcHHa: 

а) HaSaioaaTejib uaxoaRTca b iuiockocth ae4>epeHTa; 

б) luicKKCKTH anHUHiuiOB B anoree h nepuree SKCuCHTpa napaanejibHu (aa pac. 13.1 
OHH napaaaejibHbi raxace nacKKOCTH aioiHiiTHKH, <ito b aeHCTBHTeabHOCTH ae HMeer 
MCCTa); 

B) aaaHH ancaa aKCuearpoB nepneaaHKyaapabi aaaHaM yaaoB; ao, c Toaxa apeaaa 
caMoro nToacMca, oto noaoxceaHe ae aoaxcao Bbinonaarbca b cnyaae Carypaa a 
lOnarepa (c.398 a xoMMear. 5). 

HoapoOaee cm. [HAMA, p.209-212l. 

33. Kpyra HZK@ a AMNE aa pac. 13.1 npeacraBaaiOT noaoxceaaa anauaiuia 
cooTBCTCTBcaao b anoree a neparee SKCuearpa; yrau KEF a 2EA — 3to anauaxjiaaecKae 
ypaBaeaaa npa aaaaeaaax aaoMaaaa a = 180° ± i| (i| = KT© = NAS), flaa Mapca oaa 
onpcacaaiOTca c noMombio TaOaaubi kr.XI, ra.ll, c.369 xax c^(a) — Cg(a) a 

+ Cg(a). noaaraa, qro npa Maaux aaaaeaaax ij ypaBaeaaa nponopuaoaaababi 
yKaaaHHUM BcaHMaaaM, onpeaeaaeM ax oraoiueaae npa a = 183°: 

KEF 5:45 - 1:16 4:29 5 

^£.5, ~ Cg(183) + C5(183) “ 5:45 + 1:16 “ 8:5 “ 9' 


Cm. [HAMA, p.209-210], a raxace [Toomer, 1977, p.l41: SA, p.363]. 

34. JlcMMa: ccna aanbi flBe Be.na<janbi A a a oxaouieaae l/m «Byx apyrax Beaaaaa 
C H D TaxHx, <iTO A = X + C a B = x + D, to cnpaBeaaaBbi cooraomeaaa 


C = l- — 9 , D=m- — 9 . 

m- I m-I 

floxasarejibCTBo cm. b [PA, p.604, n.261. 

35. B flaaaoM cjiyaae AEK(A) = 41 / 3 °, BES(B) = 7°, =-L = 5/9, AEF = 

AES(D) ” 

= BEA = X = 1 *0 1 ’ nP**'*®^ AEK == AEF + FEK h BES = BEA + AES; ycjiOBHa jicmmu 

BUnOJIHCHbl, OTCfO^a HaXOAHM 

FEK = 5 X = 12 ^^ = 31/30, 


AES 


_ 7 - 41/3 9 X 2% 

^ ^ 9 - 5 4 


6 °. 


36. Meroa onpeaeaeaaa Beaaaaabi 12 = 2:15° aaaaoraaea paccMorpeanoMy b 

xoMMeaT. 29, 31. Ta6naubi aaoMaaaa Mapca xa.XI, r;i.ll, c.369, ciwiSma 5-7 aaioT 
npa a = 180° - 2:15° b anoree (5:45 - 1:16) x = 3:22°, b neparee (5:45 + 

+ 2:20) X = 6:4°. Cm. raxxe [HA II, 424, Anm. 19: PA, p.604, n.27 ]. 

37. ©xcuenTpacaTeTH a paaaycbi anaaaxaoB Caxypaa a lOnarepa aeaenaxa, 
no3TOMy aa pac. 13.1 AEK«BEA a npoaeaypa, acnonbsOBaaaaa ana aaxoxcaeaaa 
napaMerpoB opOaru Mapca a ij, ae moxcct 6 biTb npaMeaeaa. Beaaaaabi a 
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UpiUlOXCHUJl 


op6HT CaTypHa h lOnwrepa onpeACJiaiOTCs h 3 HadjiiOACHHii mupoTbi nnaHerw b anoree 
H nepnree annuHiuia b npeanojioxeHHH, <ito ero ueHTp naxoAi^a Ha cpeAH^M paccroaHHH 
OT Ha&JiioflaT&M. fljia CaTypHa Ha6jiiQaeHHa «aiOT AEH = 2“, AEK = 3“, aaa 


lOnwrepa — AEH = 2 °, AEK = 1“. B anoree anHumuia (b coeflHHeHHH) nnanera ne 
Bimna, ee mapora b 3 tot MOMeHT onpenejiaerca HHTepnojiauHeii h 3 HaSjiiofleHHii muporu 
B MOMeHTu nepBOH h nocneflHeH bhahmocth. 

38 . ripoueAypa onpeaeneHHa OTHomeHHa yraoB ZEH h ZEK aHaAonmna paccMOT' 
peHHoti B KOMMeHT. 33 , c tcm oTAHaneM, mto annuHiCAHaecKoe ypaBHenne Seperca h 3 
CTOASua 6 TaSAHuH KH.XI, rA.ll, C .368 AAa cpesHero paccroaHHa aaa anaaeHHH a, 
c K 0 ° H 180 °. CooTBercTBeHHO naxoAHM 


ZEH 

ZEK 


eg(183) 

' ^6(3) ' 


= AAa CaTypna h 


ZEH 

ZEK 


Cg(183) 

^6(3) 


0;43 43 

0;29 “ 29 


= AAa lOnHTepa. 


Cm. [HAMA, p.211] h yToaneHMa b [PA, p.604, n.28]. 

39. Cm. KOMMeHT. 29, 31, 36. Ta6AHua kh.XI, ta.II, c.367, CTaA6eu 6 aaa CaTypna 
flaer npn a = 4W ZEH = Cg(41/2‘‘) = 0;36 x ^ = 0;27, npn a = 180° + AVf 
ZEK = Cg( 184^2°) = 0;23 x ^ = 0;34,30°; «Aa lOnHTepa npH a = 21/2° ZEH = 
= Cg( 21/2°) = 0;58 X ^ « 0;24,10°; npn a = 180° + 21/2° ZEK = Cg( 182Vi°) = 
= 0;43 X ^ = 0;35,50°. Cm. Taxxe [PA, p.605, n.29: HA II, 424-425, Anm. 20]. 

40. Peab HACT o Ta6A. kh.XIII, rA.5 wia sbiaHCAeHHa mHpoTbi. B ctoaOuax 1 h 2 
npHBeAeHbi anaaenna anoMaAHH a, OTcaHTUBaeMue or anorea anHuHXAa; b CTOA6uax 3 
H 4 (b CAyaae BepxHHX nAaner) BeAHauHU c^{a) h c^{a) — mHpora nAaneria xax 
(l)yHKUHa a, Koraa uenrp anHimxAa naxoAHTCa cooTBercTBeHno b HaH6oAee ceBepnoii h 
H anOoAee lOXHOft Toaxax AectepeHra; (b CAyaae BeHepu h MepxypHa) Cj(ot) — mnpoTa 
nAaneru, Konta ueHTp annimKAa naxoAHica b y3Aax, c.(cc) — mnpoTa, o6ycAOBAeHHaa 
naKAOHOM anHUHKAa, OTHOCHTeAbHO ocH d2, Koraa ero ueHTp naxoAHTca b HanOoAee 
ceBepHOH HAH HanOoAee loxHoii Toaxax ACctiepeHTa. Cmuca 5-ro croAOua paccMaTpHBa- 

eMoii Ta6AHuia noacnaerca HHxe na 
C.418, 419, CM. TaKxe KOMMeHT. 76. 

41. Ha pHc. 13.2 npeACraBAena ch- 
TyauHa, Koraa ueHTp anHUHKAa b y3Ae, 
H noSTOMy ip = 0, = 0, i, = 

UlHpora nAHHeTbi b 3tom CAyaae onpe- 
ACAaerca toabko hakaohom annuHKAa 
OTHOCHTeAbHO OCH rfj = ZH. ToaKA F, 
COrAACHO PHC. 13.2, AeXHT HA 3nH- 
UHKAe, OAHAKO 3T0 HCBepHO. IIpaMaa 
AT B ACHCTSHTeAbHOCTH nepeceKacT 

HAOCKOCTb anHUHKAA B eAHHCTBCHHOji 

ToaKe B. CHTyauHa, npeAcraBAennaa na pnc. 13.2 (h noAoOnux eMy pnc. 13.4, 13.6), 
noacnaerca na pnc. 13-E. 

42. IleHTp anHuHKAA BeHepu naxoARTca ha cpeameM paccroaHHH AB = 60’’ npn 
Kp = 90°, T.e. KAK paa b y3Ae ee op6hth. 

43. Panee npn onpeACAeHHH anHUHKAHaecKoit aHOMAAHH nnaHerbi (taSahua kh.XI, 
TA.ll) npeAnoAAraAOCb, aro mnpora nnaneru paana nyAio. Yaer mnpoTbi BAHaer na 
BeAHaHHy anoMaAHH. HtoOh oueHHTb cooTBercTByion^He HSMeHenna, IlTOAeMeii cpaa- 
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HHBacT aaa KaawoH nnaHerhi snaaenHa aHOMajiHH, BuaHUieHHbie c noMombio HamioHHOH 
H luiocKoti MOAeaen npn a = 135°. PacxoxAeHHe oKasbiBaerca b xa^KAOM uiyaae He 
CTOJib aHaaHTCAbHhiM, aTo6bi ero moxho 6hao aaMexHTb npn HaSjHOACHHH. 

44. CorjiacHo Ta6jiHi;e kh.XI, rn.ll, c.370 AJia BeHepu annuHiuiHaecKaa anoMaAna 
Ha cpcAHCM paccToaHHH npH a = 135° paana 45;59°; raKHM o6pa30M, SACCb HMcer Mecro 
noHTH nojiHoe coBnaACHHe BCAHaHH aHOMajiHH, noAyaeHHbix Ha ocHOBaHHH iuiockoh 

MOACAH H MOACAH C HAKAOHOM. 

45. VKasaHHoe snaaenHe AB He npHBOAHTca 6oAbnie HHrae b «AAbMarecTe». CorAacHo 
pacaeraM O.Heftre6ay3pa [HAMA, p.221 ], AB = 56,•37*’; corAacHo flx.Tyiaepy [PA, 
p.609, n.33], AB = 56;43,9*’. Bepoarao, IlTOAeMeH BuaHCAaA paccroaHHa AB ao uearpa 
anHitHKAa Mepxypna aaa Bcex ToaeK op6HTbi, npeAcraBAeHHux b Ta&iHue kh.XI, ta.II. 
3Ta He BonieAiuaa b <tAAbMarecT» Ta6AHi;a paccroaHHii, Bepoarao, HMeerca b BHAy b 
AaHHOM CAyaae. 

46. HaxAOHa sxcueHTpa, Koropbiii nocroaHen, h naKAOHa anHUHKAa, kotophh, 
corAacHo IlTOAeMeio, HMeer y BepxHHx HAaHer MaxcHMaAbHyio BCAHaHHy b anoree h 
neparee axcueHTpa. 

47. Cm. raxAce pnc. 13-F, aa- 

HMCTBOBaHHblii C He60AbIUHMH HSMe- 

HeHHaMH H3 [PA, p.612, Fig.T]. 

48. Kh.XIII, TA.l, C.398. 

49. CoTAacHo Jl*.TyMepy, Ar= 

= 62;8,21*’, ecAH uenrp anHUHKAa 
HMeer AOArory 0° BecoB, a anoreA 
3Kci;eHTpa — 20° CxopnHOHa [PA, 
p.613, n.35]. 

50. Ecah HanOoAee ceaepnaa 
aacTb ACttepeHTa HaxoAHTca ha 0 ° 

BecoB, TO HAHOoAee loxHaa — ha 
0° Obha; coTAacHO Hx.TyMepy, roa- 
Hbje BbiaHCAeHHa Aaior AT = 57:44,48** [PA, p.614, n.37]. 

51. C.408. 

52. Ecah gflsi nepnrea 3KCueHTpa pa3HHi;a npocTa(}>epe30B no Aoarore aah haockoA 
H hakaohhoA opOnr maaa, to aah anorea oha AOAAuia Outb eme MeHbiue; cpaBHeHHe 
no3TOMy npoH3BOAHTb He Hyauio. 

53. PaHee (c.408) 6 hao noxaaaHo, aro ccah F© = 120**, to rK(= K©) = 

= 84;52*’; otcmaa, noAaraa F© = 11;30, haxoahm FK = 84:52** x = 8:8**. 

120 ** 

54. CoTAACHo flx.TyMepy, AF = 62;34,36**, ecnn HCTHHHaa AOArora neHTpa anHnHKAa 
paana 0° Becoa, a anorea — 10° fleabi [PA, p.617, n.38]. 

55. Cm. KOMMeHT. 50. Toanne BbiaHCAenna ahiot AF = 57;24,31**, ecAH paccroanHe 
MexcAy anoreeM axcneHTpa h HanOoAee ioauioh ToaKOH axcneHTpa cooTBercTByer 
yKASAHHOMy a kh.XIII, rA.6, c.419 [PA, p.617, n.391. 

56. O MeroAHxe BbiaHCAenna cm. kommcht. 53. 

57. IlTOAeMeH 3Aecb npeAnoAaraer, aro anoreA axcneHTpa Mapca coanaAaer c 
HAHOoAee ceaepnoA roaxoA Ae(i}epeHTa (kh.XIII, ta.I, c.398 h kommcht. 5); paccroaHHe 
AF AO ncHTpa anHHHKAa b anoree MaxcHMaAbHO h pabho 60** + 6** (kh.X, rA.7). 

58. HaHMeHbuiee paccroaHHe b nepnree 3Kci;eHTpa AF = 60** — 6** = 54**. 

59. Ecah o6AHKBanHa, r.e. lunpora nAaHerbi, o6ycAOBAeHHaa naKAOHOM AHAMerpa 
rfj, cyMMHpyerca c uinporoA, o6ycAOBAeHHoA hakaohom 3KcneHTpa, to naOop K034x}>HnH- 
eHTOB Cj, npeACTABAeHHbiA a CTOA6ne 5, yxe He Moxer 6hiTb HcnoAbaoBAH oAHoapeMeHHO 
AAa onpeACAeHHa HaKAOHHOCTH h oOAHKBanHH KaK (i)yHKnHA ahomhahh a npn 
npOH3BOAbHbIX HOAOXeHHax OnHimKAA HA AKCHeHTpe. 
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IIpujioxeHiui 


60. CHTyauHa, npeflcraancHHaa na pnc. 13.12, noacHaerca Ha pnc. 13-G, 
saHMCTBOBaHHOM H3 [PA, p.624. Fig. U]. Ha 3thx pncyHKax jiHHHa nepeceaeHHa 
anHaHKJia h amiuHTHicH npoxcwHT aepes aeHxp anHUHiuia, hto b AeiicTBHrejibHocrH 
HMeer Mecro ToabKo b yaaax. IlapaaaejibHuji 
nepeHoc iuiockocth amranTHKH Heo6xoAHM 
/ IlToaeMeK), iito6u oaeHHTb Biuiafl o6aHKBa4HH 

/ B HSMeHCHHe niHpoTbi iiaaHeTH. 

/^r_ Ejf — KN 

61. B caMOM aejie, oraomcHHe —— 

/ ’’P® Hanfoabineft aaoHraiiHH Syaer 6oabme 

/ ' /iw6oro apyroro OTHomeHHa Taxoro xe nina 

/ y “P® «Py™* noaoxcHHax luiaHCTH Ha ann- 

/ UHKJie; HO BxoAamHe b Hero BeanaHHU — ne 

/ «y™. a xopflbl, H TO, HTO CnpaBCA/lHBO fl/ia 

I xopA, He o6a3aTeabHO Bbinoanaerca b cayaae 

EK — KN 

\ ^oA jiyr; oTHomeHHe —- h noAoOnHe eiay 

n/IOCKOCTb SKTIUnTUKU j. „ 

He MoryT (^yxHTb^xoHHofl MepoH yraoBoii 
Pmc. 13-G pa3HOCTH EAK - NAK; noApo6Hee cm. [SA, 

p.382], a Taxxe [PA, p.624, n.43]. 

62. TaxHM o6pa30M, eaiH EN = — ranpora njianerbi, o6ycaoBJieHHaa HamioHOM 

snHUHKaa, npn HaHOoabineii saoHrauHH; EK = max — HaH6oabniee aHaaeHHe 
anHmiKJiHHecKOH anoMamiH, xax ona npencraBaena b TaOaHite xh.XI, ra.ll, CToa6eu 6; 
P(a) h c^(a) — cooTBercTBeHHO nrapora h anHitHxanaecxaa anoMaJiHa npH npoH3BOJibHOM 
a, TO TeopeMa yraepamaer; 


3to noaoxeHHe ne aBaaerca anoane ToanbiM, nocxoabxy b hom yrabi aaMemcHbi 
xopaaMH; cooTHomeHHe Mexcay cnnycaMH yraos caHTaerca aaecb TOxaecTBeHHbiM 
cooTHomeHHK) Mexcay camumh yraaMH [SA, p.382]. OopMyaa flToaeMea, oanaxo, Moxer 
cayxHTb xopomeii annpoxcHMaimeii aaBHCHMOCTH Mexcay ayraMH; flx.TyMep noxaaaa, 
HTO B cayaae Benepu MaxcHMaabnaa norpemHOcrb, o6ycaoBaeHHaa HeroaHOcrbX) 
npHBeacHHOH (JmpMyabi, He npeBocxoaHT 0;?® [Toomer, 1977, p.l45]. 

63. Kh.XIII, ra.3, c.402. 

64. Kh.X, ra.3, c.319-320. Ecan paanyc aetJjepeHTa R = 60’’ h axcaenTpHCHrer 
e = laS”, TO = R + e= 61;15’’, R^^^ = R-e = 58:45”. 

65. ToHHHe BHHHcaeHHa aaior AZH = 3;28,30® [PA, p.626, n.46]. 

66. MaxcHMaabHoe paccroanHe ao uenTpa anHKHxaa cocraBaaer y Mepxypna 

^max = ^ + 3e = 60” + 3x3” = 69”; paccroanHe ao uenTpa anHUHxaa b Toaxe, 
OTCToameii or anorea na 120®, = R - e - 60” - 3” = 57”; cpeanee paccroanHe 



67. Toanee, AZH = 7;!® [PA, p.627, n.47]. 

^68. Bbiancaenna HToaeMea ne ToaHH. IIpaBHabHbie anaaenna: ZAH = 41;33,58, 
AAZ = 41;50,50, hx pasnocrb 0;16,52 noaoBHHHux rpaaycoB Han oxoao 0;8,30° [PA, 
p.628, n.48]. 

69. Saecb AA = V AB^ - BA^ h AZ = AA x 

70. Saecb HeroanocTb; b Ta6aH4e xopa kh.I, ra.ll yray 14® cooTBercTByer xopaa 
14;37,27 [PA, p.629, n.49]. 
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71. Pewb HflCT O paCCTOaHHH BACMIb AHHHH anCHfl (c.416 H KOMMeHT. 66). 

72. CTporo roBopa, aro He Bncurae Bepno; cm. KOMMeHT. 62. 

73. npHBeflCHHHe HHCra npeacraBJiaiOT OKpyraeHHue SHaacHHa HaH6o;ibmeji aaoH- 
raaHH MepKypna h Beaepbi, khk ohh «aHbi b CTOJi6ae 6 Ta6a. kh.XI, ra.ll. 

74. BeaHHHHu c («) b CT(vi64e 4 TaduiHuu maporbi onpeaeaawTca no npaBHay, 
3KBHBa;ieHTH0My (JwpMyae 


cXa) = 2;30“ X 
4' max c/ 


rue Cg(c() — BeaHHHHa anHimxjiHaecKOH aHOMajiHH, npHBeneHHaa b Tadnnae kh.XI, 
ra.ll, CToa6ea 6; maxCg — MaxcHMyM cooTBercTByiomHx SHaaeHHH c^(a). 

75. Cm. kommcht. 12. 

76. OyHKima c^{(o) b CTo;i 6 ue 5 Ta 6 jiHi]bi kh.XIII, ra.5 npeaHasHaaena aaa 
BbiHHOieHHa niHpoTbi nnaHCTU npH npoHSBCVibHfaix ncuioxeHHax aeHTpa annimiuia Ha 
aectepcHTe. BeanaHHa o) npeacraBJiaer paccroaHHe aeHxpa anHUHiuia or HaH 6 o;iee 
ceBepHofi TOHKH Ae(t)epeHTa. OynauHa HMeer oahh h tot xe bha c^{<o) » | cos cu |, ho 
no-pasHOMy Hcncwibayerca b cayaae bcpxhhx h hhxhhx naaHer. MaTCMaTHHeacH ona 
Toacj^ecTBCHHa 4>yHKURH ayHHofl mHpoTiii c^{<o) B CTo;i 64 e 7 Ta 6 aHaH ra .8 kh.V, 
yMHoxceHHOH Ha 12, aTo 6 H MaxcHMyM cocraBan 60. He 6 ojibinHe onoioHCHHa or aroro 
npaBHjia paccMorpeHU b [HA II, 428]. Haea ee HcnoabsoBaHHa npocra: eoiH HSBecTHo 
SHaaeHHC mupoTbi b Tomcax axcrpeMyMOB (<o = 0, 90, 180 turn 270°), to npoMexyroaHue 
SHaaeHHa onpeaeaaiOTca yMnoxenneM axcrpeMaabHoro aHaneHHa na c^(a)) c yaerOM 
(])a 3 U H anaxa. Cm. kh.XIII, ra .6 h cooTBercTsyiomHe npHMeHaHHa. 

Ta6aHiua IlToaeMea wa BManaieHua muporbi cocroaT h 3 narH caMOCToaTem>HHx 
Ta6aH4 no onnolt ana Kaxnoii ananerbi. Kaxcsaa Taxaa TaSaniia Bmnouaer naTb crojiOaoB; 
1, 2 — anaaeHHa apryMCHTOB a, < 0 , 3 — c^(a), 4 — 5 — Cj(<o), npHacM 

CToa6i{u 1, 2, 5 nOBTopaiorca b Kaxcsoii H3 narn nnaHerHux tbOjihu; b HameM naaaHHH 
noBTopaiomHeca KoaoHKH pa^H okohomhh Mecra onymeHU. 

77. «ypaBHeHHaa floarora* (b oOoaRaweHHax HeftreOayapa k^) — paccroaHHe uenrpa 
anHaHKJia or anorea axcaearpa, xax ona (JjHKCHpyerca Ha6jiio«aTejieM h3 tohkh, 
cflBHHyToii OTHOCHTcabHO iteHTpa; Kq — K ±^, lae Jc — cpeaaee paccroaHHe aeHrpa 
anHaHKJia or anorea, t} — OKcueHTpHaecKaa aaoMaana (pnc. 11-A). 

78. OnpenejiaeM Cj(co) aaa BepxHHx njianer. Eoih — «ypaBHeHHaa acwirora* 

ueHTpa anHUHiuia, to co = aaa Mapca, m =k^- 20° aaa lOnarepa h co = - 50° 

aaa Carypaa. 

79. «ypaBHeHHaa (nan HCTHHRaa) anoMaana* naanerH a — a + ri, rae a — cpeaHaa 
anoMaana, rj — aKcaearpHaecKaa anoMaana (pnc. 11-A, 11-B). 

80. TaKHM o6pa30M, coraacHo IlToaeMeio, b cayaae BepxHHx naaner ninpora 
onpeaeaaerca no npaanay, aKBHBaaenTHOMy ({wpMyae 


\c^{a.), ecan 270° < a> S 90°, 

)3 = ±c^{<o) X 90“ < a> < 270° 

[HAMA, p.219]. K ceaepy or aKannTHKH mnpora noaoxHreabHa, k lory orpHaareabHa. 

81. B CToaOae 4 TadanKU, npHBoaHTca SHaaeHHe maporu Kax (i)yHKi:(HH a, 
oOycaosaeHHoli oOaHXBaimeii annmiKaa, Ha cpeaneM paccroaHHH. 34)4>eKT o^HXBaaHH, 
OAHaxo, 6yaeT pasaHaHbiM b anoree h nepnree axcuearpa. B cayaae BeHepu pasanane 
HecymecTBeHHo, ho b cayaae Mepxypna HaMenenne mapora or oOanxBaaHH b anoree 
hP = 2;30° - 0;15° = 9/io x 2:30°, b nepnree = 2;30° + 0;15° = iVio x 2;30°. 
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Upujioxenug 


82. UJHpoTa, o6yaiOBjieHHa« HHuiMHauHeii, onpeflejiaerca no npaeany, OKBHBaneHT- 
HOMy (Jx)pMyjie 

/3,(a, = ±c^(K^ X CjCa), 

rae apryMCHT (JjyHKUHH hmcct bh^ 

, _ , f 90° ffjia BcHepu, 

'‘^0 “ '‘^0 j 270° aaa MepKypaa 
H BbinojiHaerca caeayiomee npaBano ana anaKOB: 
f>0, ecan 270° < < 90°, 

< 0, ecaH 90° < #c^ < 27(7“, 

,J>0, ecaH 90°<a< 270f“, 

^3^1 <0, ecaH27(7“<aS 9(7“. 

Cm. IHAMA, p.223]. 

83. lUapora or oOaHKBauHH anHUHKaa b caywae Benepbi BhiaHcaaerca no (JxjpMyae 
/SjCa, Kq) = ±Cs(K^ X c/a), 

rflc /Cq = fCg H aaKOHOMcpHOCTb anaxoB raKOsa: 

|>0, eaiH 270° s/c's 90°, 

< 0, ecaH 90° < /c” s 270°, 

. .. f > 0, ecaH 0° s a S 180°, 

0, ecaH 180° s a s 360°. 

B cayaae MepKypna 

/Co) = X c;(a), 

rae = 1^0+ 180°, a 

[ 9/io X c^(a), ecaH 270“ £ /^o ^ 90°, 

= 111/10 X c^(a), ecaH 90“ < /c,, s 270“. 

SnaKH B (JxipMyae aaa y MepKypna coBnaaaiOT c ycraHOBaeHHbiMH aaa Benepbi c 
TCM oraHHHeM, wto aaecb Kq = Kq+ 180 “. 

84. naocKOCTH op6HT hhxhhx naaHer MeHaior cboh HaxaoHeHHa ornocHTeabHo 
naocKOCTH axaHOTHKH. Koraa ueHTp annuHKaa HaxoaHTca b anoree h nepnree aKcneHrpa 
(Kq = 0° HaH 180°) B ero HanOoaee ceBepHOH nan HanOoaee ioxhoh TOHKax, HaxaoH 

= +0;10° aaa Benepbi h = — 0;45“ aaa MepKypna. B ToaKax aKcnenTpa, orcroanoix 
or aHHHH ancHa na ±90°, T.e. b yaaax, naKaon — 0. HaKaonenne ne Menaer CBoero 
snaxa npH npoxoacaenHH yaaoB, a aro bosmoxho anmb b tom cayaae, ecan naocKOcrb 
op6HTbi coBepmaer KoaeOanna Boxpyr aHHHH yaaoB cnaxponno c oOpainenneM neiiTpa 
anHUHKaa no aecjiepeHTy. Moxno npeanoaoxHTb noaroMy, aro ecn, (JiynKana 
caeayiomero BHaa: 

{ +0,10 X Cj(/Cjj) aaa Benepu, 

-0;45 X Cj(/c^ aaa Mepxypna, 
rae CjC/Cp)* |cos/c„| >0. 
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Orciofla mupora nnaHCTH = COC’ (pnc. 13-H, rae C — nonoxcHHc aeaxpa 

3nH4HKJia, cooTBCTCTByiomee aHaticHHio ypasHeHHOH AonroTH k^), o6yaiOBJieHHaa 
HamiOHeHHeM AecJ)epeHTa = CDC’ = AOB onpeACaaerca CACAyiomHM o6pa30M. Ha 

TpeyroAbHHKOB AOB h CDC', kotc^hc noAo6HU, HMeeM cooTHomcHHe 
AB = AO=R=(iOP, CD=COx | cos | = 

= COxcg(K^ = 60Cj((C(P, OTcioAa 

CC = iSjC'Co) = ^40 “ ^ ^ 

+0;10 X Cj()Cjj)^ AJW BcHepH, 

-0;45 X AJia MepRypna. 

AHaAomaHoe cooTHomeHHe noAyaeHO b [HAMA, 
p.224]. Phc. 13-H 

85. OKOHaaTCAbHO mapoTbi hhxhhx itAaHer onpeACAaiorca no npaBuny, aKBHBaAen- 
THOMy (topMyAC 

P(a, 

npuBeACM ABa npuMepa BUMHCACHHa mnpor njianer corAacno Ta6AHKe kh.XIII, ta-S. 

I. OnpcACAHTb niHpoTy lOnirrepa; Aaxa: 886-ft r. apa HaSonaccapa, laecope 26/27, 5*' 
nocAC noAyHOWH (Ha&uoAeHHe nroAeMea, kh.XI, rA.2, c.348). 

B KH.XI, KOMMeRT. 126 Mbi HamAH Ana npHBeACHHoft ABTU Kq = 269;7°, a = 36;4°. 
PaccToaHHe ueHrpa anaiHOcAa or HaH6oAee ceaepHoli tohich Ae^peara co = - 20° = 

= 249;7°. OrciOAa Cj(249;7°) = 0;21,17 (raOAHoa kh.XIII, rA.5, ctoa6. 5). HocKOAbKy 
90° < <i> < 270°, Heo6xoAHMO onpeAeAHXb c^(a) = c^(36;4°) = l;9° h abacc /3 = 
= -Cj X = -0;21,17 X 1;9° = -0;24,29°. BuancAeHHa no coBpeMCHHbiM TafiAHiWM 
AawT )3 = -1;55° [Britton, 1967, p.l48]. 

II. OnpeACAHTb mHpoxy BeHepu; Aaxa: 467-ii r. apai HaOonaccapa, laecope 
17/18, 6** nocAC noAyaoaH (HaGAiOACHHa THMOxapnca, kh.X, rA.4, c.321-322). 

B KH.XI, KOMMCHx. 126 MH HamAH — 144;44°, a = 253;27°. 

1. HaxoAHM )3 j(Ko, a) = x ^3(0). 

ApryMCHX + 90° = 144;44° + 90° = 234;44°. OxcioAa 

Cg(K^ = Cj(234;44°) = -0;34,34 
(Cj < 0, nocKOAbKy 90° < k^< 270°); 

Cj(a) = C3(253;27°) = 0;29,6° 

(C3 > 0, nocKOAbKy 90° < a < 270°). OxciOAa /3, = -0;34,34 x 0;29,6° = -0;16,46°. 

2. OnpcACAaCM )32('^o’ ~ ^ ApryMcax k^" = k^= 144;44°. 

CooxBexcxBCHHo Cj(kJ) = -0;48,50 (Cj < 0, nocKOAbKy 90° < /c" < 270°), 
c^(a) = -2; 13,33° 

(c^ < 0, nocKOAbKy 180° < a < 360°). OxooAa /Sj = 0;48,50 x 2; 13,33° = 1;48,42°. 
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Upunoxeniui 


3. HaxoflHM = +0;10° x 

c^(K^ = C5(144;44'>) = -0;48,50“. 

oTCiofla 

/Sg = +0;10” X (0;48,50)^ = 0;6,37“. 

B HTore ncwiywaCM 

)3 = )3j + jSj + /Sj = -0; 16,46“ + 1;48,42“ + 0;6,37” = 1;38,33“. 

nTCWieMCH yTBepamaer, mto THMOxapHC Ha6jiiOAaji coCAHHCHHe BeHepu h t) Vir. 
Oahako coBpeMeHHfaie BhwHCAeHM noicaabiBaiOT, wto b yKasaHHufi momcht Beaepa 
HaxoAHAacb Ha 12' loxcHee Vir [PA, p.477, n.l71. B xaTajiore (kh.VII, ta.S, c.243) 
ampora r/ Vir npHHara paBHod /3 = +114“. 

Apyrne npHMepfai BbniHCAeHHa niKpor itAaHer no Ta6AHi;aM IlTOAeMea cm. b [HA 
II, 428-431, Anm. 22; PA, p.658-659]. 

86. Kh.VIII, rA.6, c.274. 

87. T.e. paccToaHHC or CoAH 4 a b rejiHaxHiiecKHx bocxoaax h aaxoAax sabhcht or 
apxocTH nnaHCTH. 

88. Ayra BA (pHC. 13.17) onpcACAaer MHHHMajibHoe paccroaHHC i^eHrpa CoAHi;a 
OTHOCHTeAbHO AHHHH rOpHSOHTa nOCAC CrO SAXOlAa HJIH nepCA BOCXOAOM, npH KOTOPOM 
anaHCra, naxoAamaaca na caMofl ahhhh ropHSOHTa, bhaha HeBoopyxCHHUM niaaoM. 
B coBpeMeHHoii AHTcpaxype ansi o6o3Ha>ieHHa aroro noHaxHa HcnoAbsyerca BbipaxcHHc 
«normal arcus visionis». 0 npoHcxoxcAeHHH tcpmhha cm. [HAMA, p.234, n.l ]. 

89. nAanera 6yAeT bhaha, ecm ee 6iAecK cpabhhm c apKocrbio He6a y ropHSonra 
AO BocxoAa HAH nocAC aaxQAa CoAHoa. BeAHHHHa MHHHMAAbHoro norpyxcHHa BA (A b 
COBpeMCHHOM o603HaHeHHH), TAKHM o6pa30M, CCTb ()>yHKUnH 6AeCKa HAH 3Be3AHOft 
BCAHaHHu nAanCTH. 

90. Ha6AK3AaTb nAaHery yAo6HO b towkc ACTHero cOAHUecroaHHa, nocxoAbxy b aro 
BpeMa yroA, o6pa3yeMbiii aKAHnxHKoii h ropnaoHTOM npH bocxoac h saxoAC, hmcct 
OAHHaxoByio BCAHaHHy [HAMA, p.235]. 

91. SAOHrauHa nAaHerbi b MOMeRTu reAHaKHuecKHx bocxoaob hah aaxoAOB — 
OCHOBHOH napaMCrp, HcnoAbaycMbiii IlTOAeMeeM ana npeABUHHCAeHHa SHaacHHii arcus 
visionis. SAOHraima onpeACAaerca h 3 uaOAiOAeHHH, ho kukhx hmchho, hc yKasuBaeTca. 
A*-TyMep ycraHOBHA, hto Carypn hmca xpeOyeMyio AOArory 0“ Paxa AHmb okoao 
120 r. H.a., T.e. naMHoro panbuie anoxH nadAiOACHHii caMoro IlTOAeMea. Moxho 
npeAnoAoxHTb noaroMy, hto, no xpaHHeii Mepe b tom, hto xacaerca CarypHa, HTOAeMeH 
OCHOBblBAACa HC HA CBOHX HaGAIOAeHHHX [PA, p.637, n.64]. 

92. HaOAiOACHHa, na xoropbie ccuAaerca HTOAmeii, hmciot, BepoaxHo, b ochobhom 
BABHAOHCK oe npoHCxoACACHHe. B «reorpa(i}HH» ninpora Babhaoha onpeACAaerca BeAHuHHOH 
<p = 35°, HTO xopomo cooTBercTByer craHAapTHOMy oTHomeHHio M:m — 3:2 HanOoAbmero 
AHa K HaHMeHbmeii hohh, npHnaxoMy b bbbhaohckhx Texcrax. HpoAOAXHTeAbHOcrb Ana 
M = 1414** B Ohhhkhh ecTb noAycyMMa cooTBercTByioniHx sHaaenHii oflsi PoAOca 
(M = 141/2*') H HnxHero Eranra (M=14''), cm. kh.II, rA.6, c.41-42. Cm. Taxxe 
[HAMA, p.234, 249, n.l 2, 367; PA, p.638, n.65l. 

93.. Kh.II, ta.II. 

94. VroA Me*Ay aKAHnniKoii h ropnaoHioM v OyAer oahhm h tcm xe oflsi Bcex 
HAaner, ccah saabhu reorpa(t)HiiecKaa mHpora h noAoxenne Coahra ha axAHnTHxe. 
HcnoAbsya TaOAHuy kh.II, rA.13 npn A = 0“ Paxa, O.Heiire6ayap HamcA AAa xahmata III 
(M = 14**) V = 56;28“ h xAHMara IV (M = 14;30*') v = 50; 1“. JlHHeiiHaa HHTepnoAauna 
AAa Af = 1414** Aaer v = 53;15“, totaa xax HTOACMeii hphboaht v = 51;30“. AHaAorHUHbie 
pacKOACACHHa Me*Ay SHaaCHHaMH yrAa v, noAyaeHHbiMH ha ochobc MeroAa, onncaHHoro 
B XH.II, H npHBCACHHbiMH HTOAeMecM, BCTpcaaioTca Taxxe B xH.XIII, rA.8 npn 
BbiHHCAeHHH yrAa v ana A = 0“ TeAbua h A = 0“ flcBbi (c.425, 426 h xommcht. 104, 
108), a TAxxe b TaOAHue xh.XIII, ta.IO. O.HeiireOayap npeAnoAaraer, hto BMecro 
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TOHHOH npoucAypn 3Aecb npHMeHSAHCb 6(wiee rpy6HH mctoa h napaMerpn, b wacTHocTH, 
BCAHHHHa e npcAnoAaraAacb, no-BHAHMOMy, paBHoii 24° (bmccto e = 23;5r, HcnoAbayCMOH 
noBciOAy B «AjibMarecTe») [HAMA, p.236, 245-250]. 

95. lUnporaMH lOnHxepa h Carypna mo^icho npeHcOpewb, nocKOAbKy HanOoAee 
ceBepnaa TOWKa Ae^epeHxa HaxoAHXca Ha 0° BecoB (cm. c.398 h kommchx. 5) h, shbhhx, 
0° Paxa nonaAaex b oKpecxHOCXb yaaa. B CAy>iae Mapca, oAHaKO, mHpoxa AOAXHa 
ywHXbiBaxbca. Ho pacnexaM O.HcHreOayapa, y3»0;10,9°, ccah Acwiroxa nAaHexH 
A = 0° Paxa, a ee 3A0HrauH« tj = 141/2° [HAMA, p.237, n.9]. 

96. HMcexca b BHAy v = 51;30°. 

97. PaccxoaHHC CoAHua ox anore» *: = A^-A^ = 18;50° b CAyuae BcHcpbi h 
K = 13° B CAy^ae MepRypna; oxcmaa no xaOAHue kh.III, rA.6 HaxoAHM cooxBCxcxByiomHe 
aHOMaAHH Cq(18°) = -0;42° h Cq(12°) = -0;28° h ahacc Aq = A^ - Cq » 25° Bahshcaob 
AAb BcHepbi H Aq = 19° Bahshcaob aab MepKypHa. 


98. Jinn HaxoACAeHHB mupoxu hcoOxoahmo onpeACAHXb paccxosHHC aenxpa anHUHiuia 
ox anorea h HCXHHHyio aHOMaAHio nAanexH a. HxoAeMeii naxoAHx 3 xh BCAHHHHbi c 
noMon^bK) xaOAHAbi nAanexHoit aHOMaAHH kh.XI, ta.II. HaaecxHa HCXHHHaa h cpcAHaa 
AOAXoxbi nAaHexbi, a xaxxce AOAxoxa ee anorea. 3 xh AaHHbie nosBOAaiox onpeACAHXb 
K — cpeAHee paccxoanHe ueHxpa anHi^HXAa ox anorea h k — paccxoaHHe nAanexbi ox 
anorea. KaxHM oOpaaoM AaAbme AeftcxBOBaA HxoAeMeft, neHaaecxHo. BosMOACHyio 
peKOHCxpyxmiio BHUHCAHxeAbHoft npoueAypH CM. B [HAMA, p.237-238], a xaxxe [HA 
II, 431-434, Anm. 23]. 

99. TaxHe *e towho aHaneKHa arcus visionis AAa Bcex nAanex, xpoMe Mepxypna, 
npHBeACHH B «KaHoncKOH HaAnHCH» [Hamilton etc., 1987, p.68]; b «nAaHexHbix 
ninoxesax* h b «noAPyuHbix Ta6AHaax» CHcreMa napaMexpoB, xapaKxepHsyBjn^Hx 
rcAHaKHueCKHe bocxoah h saxoAH nAanex, xopeHHbiM o6pa30M oxAHuaexca ox npHHaxolt 
B «AAbMarecxe)> [Goldstein, 1967, p.9; HAMA, p.l07]. 

100. 3a OAHH CHHOAHueCKHit nepHOA npH abhxohhh Benepbi hah Mepxypna no 
3nHi(HKAy AOAJXHbi Ha6AK)Aaxbca Aoa npoMexyxxa HeBHAHMOCXH (pnc. 13-K, cooxbcxcx- 
Byion?Hft [HAMA, p.l290. Fig. 243]): ox 2 ao S b BepxneM coeAHHCHHH h ox £2 ao 
r BO BpeMa nonaxHoro ABHxceHHa b hhachom coeAHHOHHH paaAHUHoii, ho npH6AH3HxeAbHo 
nocxoaHHOH BeAHUHHbi. HaBAiOACHHa, oahako, CBHACxeAbcxByiox, uxo nepHOA hobhahmocxh 
Benepbi ox nocAeAnero Beuepnero aaxoAa (Q) ao nepBoro yxpennero bocxoaa (D 
H3MeHaexca ox 2 ahoA, xorAa uenxp anHUHXAa naxoAHXca b 
HauaAe Pbi6, ao 16 AHeft, xorAa uenxp anHUHXAa b nanaAC 
AeBbi. HpoxA yxBepxu^aex, uxo 3xa npoOAeMa npnsAexaAa 
oco6oe BHHMaHHe anxHHHbix acxponoMOB [Manitius, 1909, 

S.ll, 13, 221]. y Mepxypna xce ueAHxoM ne naOAiOAaioxca 
nepHOAbi BHAHMOCXH ox S AO Q, xoraa uenxp anHunxAa b 
nauaAe CxopnHona, hah ox F ao 2, xorAa uenxp annuHXAa ^ 

B nauaAe TeAbua. HenpaBHAbnocrn b uepoAOBanuH xoH(t>Hry- 
pauHH Mepxypna Ohah H3BecxHbi y*e babhaohcxhm acxpo- 
HOMEM [HAMA, p.403]. 

flBHAcenHa Benepbi h Mepxypna, ounaxo, npeACxaBAaioxca 
cxpannbiMH AHiub b xom CAyuae, ecAH cunxaxb, «rro anniyiXA 
naxoAHXca , b haocxocxh A^epenxa. Ounaxo 3x0 ne xax b 
MOACAH nxoAOMea. HpoMexcyxxH bhahmocxh hah hobh- 

ahmocxh nAanexbi aoaachh nooxoMy cyn(ecxBeHHo aaBHcexb ox noAoxenna haocxocxh 
onHUHXAE oxnocHxeAbHo «xoHyca HeBHAHMOcrH» nAanexbi SQOr2 c ocbio OC. HoApoOnee 
CM. [HAMA, p.239, 241 ]. B nacxoaiueH rAane noxaaano, uxo naOAKJAaeMbie aBAenHa 
MOAcno oObacHHXb c AOCxaxouHOH cxenenbio xohhocxh na ocnoae npHnaxoH xHneMaxHue- 
cxoH MOACAH H BbiuHCAeHHbix 3HaueHHfi arcus visionis. 

101. HanOoAee ceaepnaa h lOAcnaa xoixh AC^penxa Benepbi, uepea xoxopbie 
npoxoAHX AHHHa ancHA axcuenxpa, HMexyr AOAroxbi 25° TeAbua h 25° CxopnHona; AHnna 
ysAOB Ae^epenxa noaxoMy nepecexaex axAnnxHxy b xouxax 25° Jlbsa h 25° BoAOAea; 
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JIpUAOXeHUJl 


HHTcpecyiomaa nac TOWKa 0° Ph 6 HaxcnH-rcfl, laKHM odpaaoin, b ya^ie, h, oieaoBaTeabHO, 
HMcer MCCTO CHTyauHB, paccMorpeHHaa b kh.XIII, rn.S, c.402, xoraa yS = ± 6 ^/ 3 ° (luiioc — 
B Plil 6 ax, MHHyC — B flCBC). 

102. Koraa Hineer inecro nocjienHas bh^hmoctb BeHepia xax BewepHeft aBcaan; npn 
3T0 M 0° Ph 6 aaxOAHT, a 0° flcBn bocxo;;iit. 

103. SHaHCHHC V = 77° yrjia nexay amiMnniKoit h ropHsOHTOM, eaHHCTBCHHOe h3 
onpeaejiCHHHX nTcwieineeM, xoropoe MOjicer 6biTb nojiyueno HHTcpncwiailHeii na ochobc 
Ta^Hu KH.II, r.a.13; b hhx 0° Pbi6 b luiHMaTe III cooTBercTByer yroji 10;5°, b KJiHMaTC 

IV — 15;53°; cpeaHsa BCJiHwHHa — 12;59°, a ee acHiojiHCHHe — v = 77;l° [HAMA, 
p.236; PA, p.641, n.74]. 

104. B yKaaaHHbi^ momcht 0° Pbi6 bocxoaht h 0° flcBbi aaxoflHT aa mHpore Ohhhkhh; 
coMacHo flTCWieMeio v = 34;30°. Ho, icax noxasaji O.HeiireOayap [HAMA, p.236], 
pacHCTbi, BbinojiHeHHbie npn nOMOiaH raOnHobi kh.II, r;i,13, aarox v= 35; 1°. Cm. xaioKe 
KOMMCHT. 94. 

105. PaBCHCTBO npHOanxccHHOe, nocKOJibKy cpeanee aanxcHHe luiaHerbi no aoarore 
paBHO cpeaneMy aBHacennio Connua, a ne HCTHHHOMy. B aannoM cayuae aroil pasHHueil 
npcHeOperaerca. 

106. Yroa £20r = 3; 14° (pnc. 13-K) cooTBercTByer aBnaccHHio no anoMaann 

a = £2Cr»H/4°. B caMOM aeae, raOamta kh.XI, ra.ll, c.370 aaa Benepbi aaer na 
cpesHCM paccTOBHHH Cg = 7;38° npn « = 177°, orcioaa a = = 1;16° « 11/4°; 

anaaoTHwHO aaa QOC = 18;2° a = ~ ~ 7:35° « 7^2° h aaa OCP = 6;38° 

a = ^ 7.3^^ - = 2;36° » 1V2°, cm. raicice [HA II, 434, Anm. 24]. 

107. Kommcht. 101. 

108. Totixa aKannTHKH c aoJiroroit 0° Hesbi aaxoaiiT, a 0° Pbi6 Bocxoairr, r.e. HMeer 
MecTo CHTyauHs, anaaonitiHaa paccMorpeHHOft b kommcht. 104, h, 3Ha>iHT, v = 34;30°. 

109. Kommcht. 106. 

110. Saecb 0° JIcbbi bocxoaht h 0° Pbi6 3axQaHT, noaroMy v = 77°, cm. kommcht. 103. 

111. Kommcht. 106. 

112. Kommcht. 100. 

113. SaxOAHT 0° CKOpnHOna, h 0° Teabua bocxoaht, t.c. bocxqaht TOHKa aKanoTHKH 
c AoaroToft X = 30°. Kax noxaaaa O.HciircOayap [HAMA, p.240], aaa yraa HaxaoHa 

V aKaHOTHKH C rOpH30HTOM CnpaBCAaHBO COOTHOmCHHC v(A) = v(-A), H, CaCAOBaxCabHO, 

v(0° Teabiw) = v(30°) = v(-30°) = v(0° Pbi6) = 34;30°; anaaonmno v(0° CxopoHO- 
Ha) = v(-150)° = v(150)° = v(0° flcBb.) = 77;0°. 

114. O BbiHHCacHHH mHpoTbi B ABKHOM caywac CM. [HAMA, p.241, n.ll; p.l292, 
Fig.248]. 

115. Kh.XII, ra.9, c.396. 

116. Kommcht. 114. 

117. Kh.XII, ra.9, c.397. 

118. HocacAHCC yTBcpacAeHHC, crporo roBOpa, hcbcpho. lUnpora naancTbi hc moacct 
6biTb onpcAcacna no h3bccthum anaucHHaM arcus visionis h yray HaxaoHa OKaHnrHKH 
K ropH30HTy, KOTopbiit BooOn^c c naaHCTHOii TCopHcii hc CBaaan. HToacMCii, ohcbhaho, 
BBOAHa 3Aecb kakhc-to AonoaHHTcabHbic orpanHUCHHa. Hccacaobahhc BbmHCaHTcabHoii 
npouCAypH HToacMCa cm. b [Aaboe, 1960; HAMA, p.242-256]. 

119. flaa rcorpa^^HMccKOft mHpona Ohhhkhh, cm. c.423 h kommcht. 92. To, aro 
TaOaHHH cocraBacHbi Aaa oahoA ToabKO reorpa(])HMCCKOit muporu, cBHAereabCTBycT kak 
6yATO 06 yMCHbmCHHH HHTCpCCa K npCABblUHCaCHHIO AST rCAHAKHHCCKHX BOCXOAOB H 
aaxoAOB naancT bo BpcMcna Htoacmch. Oahako b «nQAPy'iHbix Ta&AHHax» cootbct- 
CTByion<HC TaOaHHbi BiauHCacHbi Aaa ccmh KaHMATOB. HToaCMcft, xpoMC Toro, aBaacrca 
ABTopoM cncuHaabHOro cOHHHCHHa, nocBantCHHoro reanaKHHCCKHM bocxoabm h saxoabm 
3BC3A, H3BCCTHoro noA HasBaHHCM «(Da3bi». Cm. Taxxc [HAMA, p.242, 256-261]. 

120. B cayuac BcpxHHx naancr «yTpcHHHtt bocxoa» — 3to ncpaaa bhahmoctb naancTbi 
yxpoM, «BCHCpHHjl 3axOA» — nocacAHHa BRAHMOcrb bchcpom; b cayuac hhachhx naaHcr 
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«BCMepHMH BocxoA» — nepBaa BHAHMOcrb xax BCMepHeii aBesaw (S na pac. 13-K), 
«BcqepHHA 3axoa» — nocneflHfla BHAHMOCTb xax BeMepHeii SBcaabi (Q), «yTpeHHHii 
Bocxoa» — nepBaa BHflHMOCTb xax yTpeHHeii aBeaau (D, «yTpeHHHH 3axoa» — nocneanaa 
BHaHMOCTb KaK yTpeHHeii aaeaabi (D). B Ta6aHuax npHBeaenbt paccroaHHa no aoJirore 
AA (AA HAM AK Ha pHc. 13.25) naaHerbi ox hcthkhoto Coanaa, cooTBexcTByiomHe 
xaxcaoH H3 KOH(t)HrypaaHH. BeaHMHHbt AA BbiiHcaenia aaa 3HaneHHH aoaroTbt naanerbi 
A = 30%, rae it = 0, 1,2,11. 

ripHBeaeM oaHH npuMep npeaBbiuHcaenHa aax reaHaxHqecKHx bocxoaob h saxoaoB 
naanexhi no Ta6aHaaM nxoaeMea, paccMorpeHHbiii b [HAMA, p.243-244]. 

riycTb Tpe6yeTca onpeaeaHxb aarbi Benepnero aaxoaa (£2) h yxpenHero Bocxoaa 
(D Benepbt B6aH3H HHacnero coeaHHenHa b naqaae 443 r. no ape Ha6oHaccapa (-305, 
HoaOpb). 

B oKpccTHocTH yKaaaHHoi) aaxbi onpeaeaaeM aaoHrauHH BeHepw AA^ = A^ - A^ c 
HHxepBaaoM 5 cyxoK. CooTBexcTByiowHe BeaHnHHhi A^, A^ h AA^, BunHcaenHue no 
Ta6aHu.aM kh. 111, ra.2, 6, kh.IX, ra.4 h kh.XI, ra.ll, npeacraBaeHia b npHBoaHMOH 
3aecb Ta6aHu.e. CxoaOea 1 xaOaHahi coaepacHT noMep naOaioaeHHa (coraacHo HyMepauHH 
O.HeiireOayapa), cxoaOea 2 — aaxy no ape HaOonaccapa (noMep Mecaaa, aenb) h no 
loaHancKOMy Kaaenaapio; cxoaOuw 3, 4, 5 — cooTBercTBeHHo aoarory CoaHaa, aoaroxy 
BcHcpbi H aaoHraaHK) b yxaaaHHbie MOMeHTU BpeMenH. B TaOaHae kh.XIII, ra.lO, 
oaHaxo, 3HaqeHHa aaonraaHH npHBoaarca anmb aaa ao>aroT A^ — 30°/fc. Mu aoaacHu 
nooTOMy nepecMMTaTb ee xaKHM oOpaaoM, mto6m onpeaeaHxb aaoHraaHH a^ia xpeOyeMUx 
3HaqeHHfl aoaroTbi. 



Ha6oHaccapa 443 (- 

-305) 

Xo 


A/lQ 

6 

1 3 Hoa6pb 

10 

224;24° 

241; 3° 

- 16;39' 

7 

8 

15 

229;32 

232;54 

- 9;22 

8 

13 

20 

234;34 

236; 14 

- 1;35 

9 

18 

25 

239;48 

233; 28 

+ 6; 20 

10 

23 

30 

244;57 

231;11 

+ 13;46 


B xa6aHae ra.lO kh.XIII npHBeaeHbi caeayiomHe anaaenHa aaonraana Benepbi aaa 
Q H r B oKpecxHOCXH A^ =s 240” = 0” Cxpeabaa: 


XQ 

AA(a) 

AA(r) 

210” 

- 13;47” 

+ 5;28” 

240” 

- 8; 1” 

+ 4;39“ 

270” 

- 4; 8” 



no axHM aaHHfaiM aHneiiHOH HHxepnoaaaHeii naxoaHM aaonraaHH AA, Koxopue aoJi^Hu 
HMexb Mecxo b Q h F aaa npHBeaeHHbix aHaneHHii A^: 

N» AA(a) AA(r) 

6 - 7;53° 

7 - 8 ;13" 

8 - 8;46‘’ + 4:45'’ 

9 + 4;50° 

10 + 4;52". 

Oxcioaa acHo, nxo nocaeawHft BenepHHH aaxoa (£2) 6yaex Hmexb mecxo b acHb Ne? 
(HoaOpb 15), xaK kak b axox aenb aaonraana Benepbi (-9;22”) eaie 6yaex npeBumaTb 
xpeOyemoe ananeHne (-8; 13”), a b caeayiontHt) — cxanex meHbme ero (1;35 < 8;46); 
nepBuii ace yxpeHHHH Bocxoa (F) nponao^ex b aCHb Ne9 (HoaOpb 25), nocKcwibKy b 
axox acHb aaoHraana BeHepu (+6:20”) npeBucHx xpe6yeMoe aHaqeHue (+4;50”), a b 
npeauaymHii eaie ne aocxHinex HyacHoft BeaHqHHu (-1;35” <+4;45”). OaeHKH, 
noayneHHue c nomoiabio raOana nxoaeMea, b aeaoM coraacyioxca c coBpemeHHbiMH 
aaHHbiMH [Schram, 1908]. 

121. B TaOaHau BHeceHu HcnpaBaenna coraacHo [PA, p.646-647, n.83]. 
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CnHCOK OCHOBHbIX oboshahehhK h chmbojiob 


CcJjepHHecKaa acrpoHOMwa 

Y — TOMKa BeCCHHCrO paBHOfleHCTBHSI 

TOMKa occHHero paBHOaeHCTBHlI 
£ — yroji HaKjioHa SKjiHnTHKH k sKBaropy 
a — npflMoe BocxoacflCHHe 
<5 — CKJIOHCHHe 

A — 1 ) 3K;iHnTHHecKafl aojirora; 2) reorpa<})HMecKafl aojirora 
/3 — 3KJIHnTHHeCKafl IllHpOTa 
<p — reorpa4)HMecKafl iiiMpora 
h — Bbicora 

z — aeHHTHoe paccTOflHHc 
t] — aMnjiHTyaa Bocxoaa 

V — yroji Mexay aKjiHnxHKoft h ropHaoHxoM 

y — yroji Mexay aKjiHnxHKoft h KpyroM BbicoTw 
d — npoflo;i>KHTe;ibHocTb aha 

m — MHHHMajibHafl npoflo;i>KHTe;ibHocTb aha Ha flaHHoft uiMpore 

M — 1 ) MaKCHMaAbHaA npOflOAXHTCAbHOCTb flHA Ha flaHHOfi lUHpOTe; 2) KyAbMHHHpyiOmaA 
TOHKa 3KAHnTHKH 

— BOCXOflAIliaA TOHKa 3KAHnTHKH 

— TOHXa 3KAHnTHKH, HaXOAAU(aACA B HHXCHefi KyAbMHHaUHH 

p(X) — BpeMA Bocxofla ayrH aKAHnxHKH or tohkh BeccHHero paBHoaeHCTBHA Y ao tohkh c 
AOAroTofl A 

7 — cpCAnee coAHCMHoe BpeMA 

t — HCTHHHOe COAHCMHOe BpCMA 

E = (t - 1) — ypaBHCHHe BpeMenw 

d 

— AHH 

** — paBHOACHCTBeHHbie Macbl 
“ — 1) MHHyTbl; 2) MeCAUbI 
^ — TOAbl 
crd — xopAa 

— «MacTb», 1/60 paAHyca hah Viio AHaMerpa 
°/d — rpaAycbi 3 a Aenb 

TeopHH ABHxeHHA CoAHua, JlyHw M nAaner 
R — paAHyc 3 KcueHTpa hah Ae 4 )epeHTa 
e — 3KCUeHTpHCHTeT 
r — paAHyc annunKAa 

p — reoueHTpHMecKoe paccroAHHe ao CBexHAa hah ao ueHjpa anHUHKAa 

i — HaKAOH HAOCKOCTH Op 6 HTbl JlyHbl HAH HAaHeTbl K HAOCKOCTH aKAHHTHKH 
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CnucoK ociioaiibix odosHOWHuu u cujuaoAoe 


SI — BOCXOflfllUHH ysejl Op6HTbl 
^ — IIHCXOflflUHHH yse/I Op6HTbl 

A, A — reoucHTpHMecKan flo/irora 
fi — leoneiripHMecKafl lUMpora 

7,7— cpc^iiiflH H MCTHHHafl saoHrauHH OT CojlHpa 

’^max “ MaKCHMa/ibiian OJiOHrauHsi BHyTpeHiieii rijiaHCTbi 

a, a — CpeflHHfl H MCTHHHafl anHUHKJIHHeCKafl aHOMajlHH 

K, K — Cpe^lHflfl H MCTHHHafl 3KCUeHTpHMeCKafl aHOMajlHH 

Kq — paccTOflHHC penTpa onnuMKiia njianeTbi no flOJinore ot anoresi 

Co', Co' — CpeflHHH H HCTHHHblH apryMCHTbl UIHpOTbl, OTCMHTblBaCMble OT HaH6o;iee CCBCpHOH 
TOMKH N Op6HTbl 

0)^, — CpeflHHC CKOpOCTH ABHXCHHfl HO flOJlPOTe, aHOMajlHH, OJlOHPapHH H UlMpOTC 

1'^ — MCTHHHafl WaCOBaSI CKOpOCTb ABHXCHHfl JlyHbl HO flOJirOTC 

-► — 3HaK, yKasbiBaiomHH Ha to; hto sHaMCHHC flOJiroTbi (aHOMajiHH, apryMCHTa uiHpoTbi) 

yMCHbuicHo Ha Be/iHMHHy 360° x /i, cooTBCTCTByioiHyio pejibiM o6opoTaM 
Vj, Jy -^4 ” npOflO/IJKHTeilbHOCTbaCTpOHOMHHCCKHX CCSOHOB (BCCHbl, JlCTa, OCCHH, 3HMbl) 

C = (A - A) — 1 ) OKCUeHTpHHCCKOe ypaBHCHHC, H^H HCpaBCHCTBO B TCOpHH COJlHpa; 
2) OnHUHKJlHWecKOe ypaBHCHHC B TCOpHH JlyHbl: 3) OTHOUJCHHe BHflHMOfl CKOpOCTH 
flBHXCHHfl HJiaHCTbl HO OHMltHKay K BHAHMOt) CKOpOCTH ABHIKCHHA UCHTpa 3nHi;HKJla HO 
flecJiepeHTy 

‘max ~ MaKCHMaAbHOe ypaBHCHHC 

6 — PnHpHKAHHCCKOC ypaBHCHHC B TCOpHH HAaHCT 

7 — PKCPCHTpHMCCKOC ypaBHCHHC (ypaBHCHHC UCHTpa) B TCOpHH HAaHCT 
h — flyra bhahmocth (arcus visionis) 

riapaAAaKc h sarMCHHA 
p — 061HHH napaAAaKc no bucotc 
P j — napaAAaKc b cH3HrHflx 
Pq — napaAAaKc b KBaflpaTypax 
p^ — napaAAaKc no flOAroTc 
p^ — napaAAaKC no lUMpoTC 

7q — MOMCHT cpcflHCH onno3Hi;HH CoAHpa H JlyHbl 

/q — 1 ) MOMCHT HCTHHHOfl OnnOOHUMH; 2) HaHaAbHafl onoxa TaSAHH riTOACMCfl 

— paflHyc Scmah 

Tq, (c/q. — BHflHMbic noayflHaMCTpbi (flHaMcrpbi) CoAHua h JlyHbl 

S, U — BHAHMbIC nOAyflHaMCTpbl TCHH 

— MOMCHT HanaAbHOH (Jlaobl OaTMCHHfl 
Tq — MOMCHT CpCflHCH (JiaObl 

r 2 — MOMCHT OKOHMaHHfl 3aTMCHHfl 

At = (t^ - Tj) — npOflOAXHTCAbHOCTb SaTMCHHfl 

m — BCAHMHHa (|)a3bl SaTMCHHfl 

p — BCAHMHHa MaKCHMaAbHOrO HOrpyXCHHA B TCHb 

nAaHCTHbie CHMBOAbI 

O CoAHUC Q BcHcpa CaTypH 

Jlyna 9 MepKypHfl h lOnHTCp 

<3 Mapc 
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nPEAMETHO-HMEHHOK YKASATEJIb 


A6yKHp, ropofl 430 

AB^HTCKHii sajiHB, napajuiejifa <iepe3 Hero 40, 
52, 484 

AaryCT, pHMCKHii HMneparop, ero spa 99, 505 
Ab^jiuPi MapK, pHMcKHH HMnepaTop 430 
Abto;ihk h 3 riHTaHbi 433, 474 
ArpHnna, HaOjiiofleHHe noKpaiTHa Ilneafl JlyHOio 
220, 434 

A^eHCKHM aajiHB 484 

A^pHaH, pHMCKHii HMneparop 99, 100, 123, 126, 
128, 157, 303, 306, 307, 308, 316-318, 
326, 340, 352, 360, 430 
Aflyjia, ropofl 484 

AflyjiHftCKHli aaJiMB, napaiuiejib nepea Hero 41, 
484 

AjiCKcaHAp MaKeAOHCKHit, ero apa 80, 81, 91, 
99, 142, 144, 336, 505 
AneKcaHApHa, 6H6aHOTeKH b Heft 432 
—, AHHHa ceaoHHoro aaca 181, 182 
—, KsaaparHaa Croa 76 
—, MepHaMan naaaabHwft aepea nee 118, 140 
—, HaoaHaaeHHa b Heft nenaBecTHbix 77, 133, 
134, 181, 182, 497 

—,-nroaeMea 118, 123, 128, 139, 156, 

215, 430, 481 

—-Teona 128, 434 

—,-THMOxapHca 220-222, 434, 544 

—, naaecTpa 77 

—, paccTOaHHe no aojirore or BaBanona 118, 
181, 517 

—,-flo PHMa 574 

—, uiHpora reorpa(]>HaecKaa 156, 157, 538, 539 
—, 3KBaTOpHaabHbie KOJibpa b neft 76-78 
AjibaeOapan 213, 219, 221, 303, 306, 308, 348, 
360, 597, 601, 611, 613 
AjibMa (Raima N.) 439, 449, 450 
«AjibMarecT» 430-448 
—, nepeBoaw cpeaHeaeKOBbie 445-448 
—, neaarHbie HBaanna 447-449 
—, noapaaae^ieHHe na KHHrn h na raaBu 435 
—, npoHcxoacaenne naaBanna 435 
—, cpeaHeaeKOBbie rpeaecKne h apaOcxHe py- 
KOnHCH 446, 447 

—, CTpyKTypa H nopaaOK Hanoacenna Marepnana 
7, 437, 438 

AjibuHOHa 217, 219, 303, 308, 319, 348, 578 
AMonHTyfla Bocxo^a 35, 480, 481, 563, 564 
Anaxcarop 464 
AnaKCHMaHAP 465 
Anrapec 246 

—, HcnojibaoBaHHe b xanecTBe cxiopHOft aseaAbi 
219, 303, 318 
Ahthhoh 235, 578 
AHTHnoAbi 556 

Ahtohhh, pHMCKHft HMneparop 139, 215, 254, 
269, 303, 307, 308, 311, 316, 319, 320, 
322, 326, 335, 340, 342, 360, 430, 439 


Ahtohhh, nepBuft rofl ero npasjieHHa (anoxa 
3Be3flHoro Karajiora RroxeMea) 216, 224, 
263, 570, 575 
AnoJuiOH (mh(]>.) 577 
AnouuiOHHft neprCKHft 433, 435, 478 
—, aeMMa ana TOnex CTOaHHa 373 
—, npeABapnrejibHaa xeMMa 375 
—, axBHBajieuTHOCTb axcueHTpHnecxoft h ann- 
4HKXH<iecxoft MOfleaeft 433, 500, 620, 621 
Ancesa, a(])HHCxHft apxonr 81, 461 
Apar 581 

—, «^BjieHHa» 582 
ApnaSxara I 478 

ApHCrapx CaMOCCxnft 433, 453, 467 
—, rejiHOueHTpHnecxaa cncreMa 433 
—, Ha6xioaeHHe coxHpecroaHHa 80, 81, 495, 
498 

ApHCTHJUi 434 

—, uaSxiOAeHHa HenoABHXcHbix ^sesa (ncnojib- 
soBaHHbie rnnnapxoM) 210 
—,— cxaOHeHHft sBesa 218, 219, 571 
ApHCTOxceH 444 

ApHCTOreab 5, 432, 464-467, 479, 483, 500, 
588, 631 

—, noapasaeaenna reopernaecxoft (]>Haoco^HH 

—, «MeTa(bH3Hxa» 432, 464, 465 
—, «0 He6e» 465, 466, 467 
Apxryp 211, 213, 214, 218 219, 228, 

ApxHMea 76, 195, 443, 453, 454, 478 
—, HHCTpyMeHT aaa HSMepenna BHanMoro awa- 
Meiroa Coanpa 539 

—, HaoaioaeHHa couiHpecroaHHft, ynoMHHaeMue 
THnnapxoM 76, 495 
—, «06 HSMepeHHH xpyra» 559 
—, nc^aaox naaner 587 
—, npeaeau aaa a 195, 559 
AcnexTbi acrpoaOTHnecxHe 270, 585 
AcraOopa, pexa 484 
Acronyc, pexa 484 
AcrpoaOTHa 442, 443, 585 

—, ocHOBHbie HanpaaaeHHa b anoxy aaaHHHSMa 
442 

AcTpoaa6Ha (ApMHaaapnaa c(})epa) 135, 136, 
215, 223, 445, 466, 527, 565, 567, 575, 
578, 593, 597 

—, HcnoabsoBaHHe DunnaoxoM 142, 527, 532 
—, xOHCTpyxpHa 135, 136, 528, 588 
—, MeroaHxa HaOaioaeHHft 136, 215, 223, 528, 
567, 568-570 

AcrpoaadHa, cpeaneBexOBuft yraoMepHuft hh- 
CTpyMeHT 442 

AcrpoHOMHa aHTHnnaa 432-435, 588 

-, saBHCHMOCTb or BaBHaoHCxoft acrpoHOMHH 

434, 435, 491 

-, poab B Heft HadaioaeHHft 434 

-, CBasb c pasBHTHeM MareMarHXH 434 

-, CBasb c (J)Haoco(l)cxoft rpaanpHeft 432 
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Actdohomhsi BaBHJiOHCKasi 491, 495, 509, 510, 
531, 553 

-, MeTOflbi apH(]>MeTHiiecKHe 435 

-, HadjiiOACHHa 434, 540, 565, 588, 595, 

640 

-, nepHOfl jiyHHbix saTMCHHli 553 

-, lumneTHbe nepMOAbi 434, 510, 588, 589, 604 

— cpeAHeBCKOBaa b crpanax HcnaMa 446, 447, 
491, 493, 494, 502, 591 

-HHAHMCxan 462, 523 , 588 

AT6apa, peaa 484 

A(])HHbi, nadjiiOACHHa b hmx 81, 132, 133, 434, 
495, 498 434, 495, 498 

Banep (Bayer J.) 567 
aji-EarraHH 447 
EejibiO K).A. 451, 454 
BSk (Boeckh A.) 462, 594, 608 
EHKepMau (Bickerman E.J.) 457 
EHpyHH 447, 510 
—,«KaHOH Mac’yfla* 498 
—, nepeBOA «AnbMarecTa* na cancKpHr 447 
Bojuib (Boll F.) 430, 464, 576 
EopHC(])eH (coBp. Anenp), napanAeab wepes ero 
yCTbe 42, 47, 54, 67, 74, 183, 484, 493 
EpHraHTHti, ropoA, napaAAeab nepea Hero 3, 485 
EpHTAHMa BeAHKaa 43, 485 
EpHTAHMa MaAaa 43, 44, 485 
EpHTTOH (Britton J.P.) 495, 498, 574, 575, 602, 
607, 611, 613 
EpoHUiTOH B.A. 4, 449, 451 

Babmaoh, lUMpora reorpa<l)HtiecKaa 640 
—, MecTO HaOniOAeHHft, cornacHO nxOAeMeio 
118, 119, 129, 128, 132, 161 
—, paccToaHHe no AOnrore or AneKcaHApHH 118, 
128, 129 

Ban-Aep-BapAeH (Van der Waerden B.L.) 452, 
453, 462, 478 

Benepa, BeAHauHa ee oiDipMicAa 317, 318 
—, BHAHMbiK AHAMerp 600 
—, Ayra BHAHMOCTH 424 
—, Ay™ nonaxHOro ABHAienHa 384-386, 625 
—, KHMCMaxHaecKaa cxoma Ana onucAHMa abm- 
AiCHHa no AOAroxe 299, 300, 591, 592 
—, MAKCHMaAbHaa OAOHrapHa 316, 317, 393- 
397, 593, 600, 601, 628, 629 

—, Ha6AK)AeHHa 

-271, OKxaOpb, 12 (THMOxapHc) 321, 322, 
602, 619, 639 

-271, OKxadpb, 16 (THMOxapHc) 322, 603 
127, OKxaOpb, 12 (TeoH) 316, 317, 600 
129, Mail, 20 (TeoH) 317, 600 
132, MApx, 8 (TeoH) 316, 599 
134, (t>eBpaAb, 18 (nxoAeMem 318, 319, 601 
136, HoaOpb, 18 (nxOAOMeft) 317, 318, 601 
136, ACKadpb, 25 (rixoACMeii) 317,6O0, 
138, AeKaOpb, 16 (HxOAeMeft) 320, 602 
140, (jieBpaAb, 18 (nxOAeMe^ 319, 601 
140, HiOAb, 30 (rixOAeMCft) 316, 600 
—, HAKAOHCHHC OpOHXbl 400-402 
—, HApyUICHHa B nOCACAOBaxeAbHOCXH KOH(]»lry- 

papHii 425, 426, 641 

—, nepHOAbi H cpeAHHe ABHAcenna 281, 282, 

320-323 , 589, 601, 603 
—, npoxoACACHHa no AHCxy CoAHpa 277, 587 
—, xeopHa ABHAcCHHa no lUHpoxe 398, 399, 630, 
631, 632 

—, OKCpCHxpHCHxex M AOAroxa anorea 316-320, 
600 


Benepa, onoxa nepHOAmecKHx ABH^enHii 323 
BeccAOBCKHii H.H. 3, 4, 450-454, 463, 531, 
539, 605, 630 
Bexpbi 205, 563 
«BeHHbie xa6AHubi» 279, 499 
BHAHMOCxb nepBaa h nocACAHaa sbcsa 269-272, 
441, 485, 486, 585, 586 

- nnanex 428, 441, 640 

BnaaHXHa 439, 447, 451 

Bhaacm h 3 MepOexe, nepeaOA «AHaAeMMbi» ha 
AaxHHCKHii aauK 441 

«BHHOrpaAapb» (BHHAeMHAxpHKC) 243, 602 
BHxpyBMii 441, 473, 538, 587 
BH4>MHHa, oOnacxb b MbaoB Ashh, xaACHAapb 
B HeB 462 

—, HadAiOA^HHa B Heft 220, 434 
BAOAapwK (Wlodarczyk J.) 528 
Bonocbi BepoHHKH, cosBesAHe 243, 579 
Bocxoa BeaepHHft nocACAHHft bhahmum (ax- 
pOHHaecxHft) 272, 441, 585 

— yxpeHHHH nepBbift bhahmuO (reAHaxHaecxHft) 

271, 441, 585, 586, 640 
BpeMena bocxoaa d naxAOHHOft C(})epe 45-51, 
52-55, 485, 486 

-B npaMoft C(l)epe 31-33, 479 

BpeMa HCxHHHOe 100-102 

— cpeAHee 100-102 

—, onpeACACHHe npoMeacyxxa cpeAHero bpcmchh 
no HCXHHHOMy 102, 508, 519, 520 
«BbiAeAeHMe» 20, 28 , 374, 376, 470, 620 

raMMAbxOH (Hamilton N.T.) 521 
reft6epr (Heiberg J.L.) 3, 449, 450, 463, 469, 
480, 483-485, 499, 504, 527, 539, 574, 
575, 599, 605, 607, 610-614, 623, 625 
rexaxeft MHAexcxwft 479 
reAMOxpon 498 

reAAecnoHx (coap. AapAAHeAAu), npoAHB, na- 
paAAeAb aepea nero 42, 484, 537 
reMMH 462, 510 

reOMexpHa HaaepraxeAbnaa 441, 442 
reopraft TpaneayHACXMft, nepeaOA «AAbMarecxa» 
HA AAXMHCXHft asbix 448, 449 
repaxAHA rioHXHftcxMfl 467 
repaxAMx 465 

repapAO KpeMOHcxMft, nepeaoA «AAbMarecxa» ha 
AAXMHCXHft asbix 447, 612 
PepMAH H3 KapMHXHH, HCpeBOA «nAaHMC(J)epHa» 
Ha AAXMHCXHft asbix 442 

PepMec (m^.) 577 

PepMMCBA rHoAeMAMAa (PepMefton), ropOA 41, 
431, 484 

PepoH AnexcaHApHftcxHft 441, 443, 453 

-, AHOnxp (MHCxpyMCHx) 532 

-, «fl;Monxpa» 441 

PecMOA 479, 582 
Phaam, acx^HSM 239 
PHHrepMa ((Singerich O.) 596 
PHnaxHa 445 
Pnnoxesa, xepMMH 499 

— oxcpenxpMaecxaa 85-90, 500, 590 

— oiiHpHKAHaecxaa 85-90, 500, 590 
PHiinapx 27, 75, 76, 78-81, 93, 105, 107, 109, 

129, 131-135, 137, 140, 142, 160, 162, 
171, 200, 201, 210, 211, 213-219, 278, 
280, 305, 433-435, 440, 441, 455-457, 467, 
472-474, 480, 483, 494-497, 504, 509, 510, 
519-522, 526, 527, 531, 539, 550, 565-567, 
575, 588, 589 
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rwHiiaox, BbmwcjieHHa nap 2 UijiaKca 140, 142, 
144, 171, 433, 532, 546 
—, reoMexpHqecKHM Merofl ana HaxoBCAeHHH 
paccToaHHM flo CojiHua u Jlyubi 154, 162, 
163, 433, 537, 538, 540, 541 
—, r;io6yc iie6eciibm 214, 434, 567 
—, ero po;ib b hctophh acrpoiiOMHM 433, 434 
—,-TpHroiiOMeTpHH 467, 468 

—, SaBHCHMOCTb OT BaBHJIOllCKOil aCTpOIIOMHH 

105, 510, 588 

—, SBesAiibie ypaBiiHBaiiMB 211, 212, 565 

—, HSMepeHHB aKJIHnTHMeCKHX KOopAHiiar 3Be3A 

216, 217, 570, 572 

—, HiirepBaji Me>Kfly iia6jiiOAeiiHaMu rnnnapxa 
H riTOJiCMes, 265-JieTiiMii 219, 576 
—, Hcnojib30BaiiHC apMujuiapiioii ctjicpbi 142, 
434, 527, 532 

—,— BCjiH'iMiibi 3paiocct)eiia lum nym MCiK^y 
COJIIIUCCTOHIIHSIMH 27, 472 
—,— 248-cyTO'iiioro iiupMo;(a jiyiiiiOH aiiOMajmH 
140, 530, 531 

—,— crHueTCKHx MecsmcB 77, 78, 129, 132- 
134, 140, 142, 144, 455, 461 
—uHKjioii KajiHtiiia 77, 78, 80, 133, 134, 
140, 200, 216, 461 
—opbi I laGoiiaccapa 524 
—,— opbi AjiCKcaii/ipa 80, 142, 144 
—, HCCjiu/iOBaiiHU iiupMO/iOB 3aTMeiiHi) 105,106, 
434, 510 

—, xarajior iieiio;iiiMa<iibix 3iie3/i 433, 434, 565, 
570, 576 

—, «jiiof)HTejib MCTdiibi* 75, 79, 278, 279 
—, MaxcHMajibiiaM iipo/iOJia<HTejibiKx;Tb fliia iia 
I’o/ioce 481 

—, MUTO/i oiipu;iCJiciiMB cpe/iiiero ^uiHSKCima 
JlyiiM iio iiiHpoTC 127, 521 
—, Iia6jIIOAUIIHM Jlyllbl BIIC CH3HI'H>1 142, 144 
—,— jiyiiiibix aaTMuiiHd, cm. SaxMciiHfl jiyiiHuc 
—iia I’oAOCe 140, 142, 144 
—iijiaiiCT 278, 279, 618 

—,— paiiiio/tuiiCTiiHfl, CM. I’aiiiiOACiicniHti iie- 
CUIIIIMU M OCUIIIIMU 

—I’eiyAa 216, 570 
—,— cKAOiieiiMii 3BC3A 217-219, 571, 572 
—,— coAiinccromtHU 81 

—,— ClIMKM 110 IipCMH AyilllblX 3aTMCIIHii 78, 

79, 215, 567 

-, lieB03M0>KII0CTI> o6l>HCIIHTb A»H>KCIIHH ILTiailCT 

lipH IIOMOIAM l'HIIO’l'C3 lipOCTOIX) 3KCIlCIITpa 

MAM oiiHAHKAa 279, 588 

—, oiipcACJiciiMC iiMAMMoro AMaMcrpa Jlyiiw h 
pa3Mcpoii TciiM 127, 521, 539 

—IlMAMMbIX AHaMCrpOIl CBCTMA 4-AOKTCnblM 

AHOmpoM 160, 539 

—,— AHaMcrpoii M o6i>cmoii iic6cciibix rcji 440, 
541 

—,— Miirepnajioii jiyiiiibix h coAiiciiibix 3 a- 
TMCIIHM 553 

—,— AyiiiiOM aiiOMAAMH no rpcM aarMciiMUM 

109, 513, 514, 519 

—’ ^ 21 *^''**^'"*^"^*^ iiaxjioiia op6HTbi Jlyiiw 127, 

—,— IipOAOJOKHTCJIbllOCTH aCTpOlIOMH'ICCKHX CC- 

301 1011 91, 502 

—,-CHAcpM'iccKoix) ixvia 75 

—,-TpoiiH'icCKOix) ixiAa 75-81, 498 

—,— paAMyca oiiMi(MKjia h oxCACiiTpHCHTCTa 

AyiiiiOM op6hti>i 131, 468, 523, 524 
—,— cpcAiiHx ABH>KeiiHM Jlyiiw 105-107, 127, 
200-201, 521 


—,— aKCueHTpHCHTexa h AOAxoxbi anoresi 
op6HXbi CoAHua 91, 502 
runnapx, oxxpbixHe npeueccHH 73, 210, 433, 
494 

—, omH6KH, npHAHCbiaaeMbie ewy FlxOAeMeeM 

107, 127, 131-134, 171, 200, 201, 524, 546 
—, tuianexiibie nepnOAbi 280, 281, 588 
—, npoueAypa aab HaxoixAeHHa napaAAaxca 
154, 537, 538 

—, pauHaa mnoxeaa AAa o6x>acHeHHa npeueccHH 
210, 565 

—, pacxoaiAeHHa c rixOACMeeM npn onHcaHHH 
c03Be3AHM 224, 575 

—, co6paiiHe nAaiiexHwx Ha6AK>AeHHll 279, 305 
—, cOMiieiiHa B nocxoaiicxBe xponHwecxoro roAa 
76, 78 

—, coMHiieiiMe «KoMMeiixapMH x Apaxy* 565, 
570, 571, 582 

—,— «0 iicxaBiibix Mccauax m ahbx* 81 
—,— «0 iieiiOABM/Kiibix 3Be3Aax» (?) 565 
—«0 iiapaAAaxcaxo 171 
—,— «0 II^AOAJKHXeAbHOCXH roAa» 81, 216, 
217 

—«0 pa3Mepax u paccxoaHnax* 542, 537 
—,— «0 CMeuteHHH cOAimeaopoxHbix u paano- 
AeiicxseHHbix xonex* 76, 215, 217, 565 
—, CHHCOK cro pa6ox 277, 498 
—, xa6AHua xopA 468 
—, uHKA KaACHAapiibid 304-AexiiHfi 498 
Phiichka 433, 474 
rAo6yc iic6cciibiil 223 

-, KOiicxpyxuHa 268, 584, 585 

-, pactiOAOiKeiiHe Anryp c03Be3AHfi Ha hbm 

214, 223, 268, 269, 567, 576 
PiiOMOii II, 38, 39, 465, 473 
—, oxiioiueiiMe OJMHbi xeiiH x aamhc moMOHa 
xax noxaaaxeAb reorpa(|)HqecKoi) lUHpoxbi 
38-45, 482, 483, 538 
Pofl aiiOMaAHCXHwecKHti 502, 513 

— CHAcpHHeCKHfi 75, 495 

— xpoiiM'iccKwii 75, 76, 495, 502, 513 

-, eiX) lipOAOAJKMXOAbllOCXb, COXABCHO PmO- 

iiapxy 78-81 

___-corABCiio rixoABMeio 78-82, 498 

-,— IICH3MCIIII0CTb 76 

-, 3iia<iciiHe B 3iioxy rixoABMea 495 

-, (X'lioBa xeopMM CoAiiua y PIxoABMca 76, 495 

POAACxeiiii (Goldstein B.R.) 474 
PoMcp 479 
POMOuciixp 499 

PoMOuciixpHMCCKaa xcopna ABMateiiMa nAanex 
432. 433, 454 

PopocKoii (acueiiAeiix) 56, 488 
I'pa/tycbi iipcMeiiH 32, 478 

— nOAOBHiiiibic 482, 483 

Ppacxotl) (Grasshoff G.) 576, 577, 578, 580-583 
PiOMreiic 454 

AbmOhc A.K. 576, 577 
JlapuM I, axeMCMMACKMM uapb 128, 129, 522 
A'la BMA3 nepBbix ABMJKeHMii 14, 15, 467 
ABHweiiHe xpyroBoe paBHOMepnoe, ero poAb npn 
MOACAHPOBBMMM ABHIKeHHM CBeXHA 82, 85 
JI.CAaM6p (Delambre J.B.J.) 450, 576 
JlcAciiHe xpyra Ha 360° 16, 468 
Acilb, BMAHCAeilMe npOAOAIKMXeAbHOCXM 56 

— caMbiH AAMiiiibiM 35, 481, 483 
reorpa(|)MqecKOM iuh- 


-, xapaxxepMCXMKa 

poxbi 39-45 
Ae(|)cpeiix 499 
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ripedMemHO-uMeHHOu yKosameJib 


/HwflHM 444 

/Hhohhc, ero KyjibT 583 

/Hhohmchh, 594, CM. TaK*e Ka-ienflaph Ahohmcha 
/HHO nxp repOHa 532 

— Funnapxa 160, 539 
/[lHO(J)aHT 453 

«AHeBHHKH acTpoHOMH<iecKHe» 504, 588 
^OMHpHaH, pHMCKHll HMHepaTOp 220 
oflpeBHwe MaxeMBTHKH* 75, 104, 509 
flpeftep (Dreyer J.L.E.) 450 
,IIPo6h npocxbie b «AjibMarecxe» 468, 469, 576 

— uenHbie 473 

— uiecxHAecBxHpH<iHbie 16, 469 

Ayra BHflHMOCXH (arcus visionis) 274-276, 586, 
587, 640-642 
Aio3m (Duhem P.) 450 

EBflOKC 432, 435, 441, 454, 479, 483 
—, rjio6yc He6ecHbiil 434 

—, roMOueHxpHuecKaa xecpwa ABH^KeHua ananex 
432, 433, 454 

EBKJiHfl 433, 435-437, 443, 473, 474, 500 
-, «HaHa;ia» 453, 469, 474 
—, «0 saaaHHbix Be,nnMHHax» 504 
EBKxeMOH 434, 498 

—, Ha6;iK)fleHHe co,nHiiecxoaHHa b -431 r. 

cOBMecxHO c MexOHOM 80, 81, 495, 498 
EcJjpeMOB K).H. 577 

XHxOMHpcKHft C.B. 471, 472, 495, 539 
Xhbu, 3Be3Aa 322, 602 

SaBeHamH K).A. 457, 608 
Saxe (Sachs A.) 540 
SaxoH npe,noM,neHHa 444 
a3-3apKa,nH 502 

SaxMCHHa, HSMepcHHe Be,nHqHHbi (J)a3bi B «na,)ib- 
uax* jiHHeftHbix H «na,nbuax» rinouiaflH 194, 
195, 517, 522, 557 

—, Hcno,nb30BaHHe ana aoxasaxenbcxsa c4)e- 
pHUHOeXH SeMJlH 9 

—, xa6nHubi ana npeaBuqHCJieHHa napaMexpoB 
197-199, 557, 558 

SaxMCHHa ayHHbie, apryMCnx b ncuibsy ueux- 
paabHOro nonoacenHa Scmjih 11, 466 

-, BbiuHcaeHHe no xa6aHuaM rixoaeiaea 199, 

200, 560 

-, MHxepBaa Mexcay hhmh naxHMecaqHuil 

185, 186, 553, 554 

-,-ceMHMecauHbiM 186, 555 

-,-luecxHMecaMHbiM 185, 554, 555 

-, HcnoabsOBaHHe ana onpeaeaenna hcxhh- 

HOii aoaroxbi Jlynu 78, 103, 104, 509-511 
SaxMCHHa ayHHbie, nadaioaenHa 

-720, Mapx, 19 (BaBHaoHCKoe) 118, 504, 
514-517 

-719, Mapx, 8/9 (BaBHaOHCKoe) 118, 126, 
127, 129, 200, 517 , 520-523 , 561 
-719, ceHxa6pb, 1 (BaBHaOHCKoe) 119, 515, 
518 

-620, anpeab, 21/22 (BaBanOHCKoe) 161, 539 
-522, Hioab, 16 (BaBMaOHCxoe) 161, 540 
-501, HOa6pb, 19 (BaBHaOHCKOe) 129, 523 
-490, anpeab, 25 (BaBMaoncKoe) 128, 522 
-382, aexadpb, 23 (BaBwaOHCKoe) 132, 524 
-381, HioHb, 18 (BaBHaOHCKoe) 132, 527 
-381, aexaepb, 12 (BaBnaoncKoe) 133, 527 
-200, cenxaopb, 22 (AaeKcanapna) 133, 527 
-199, Mapx 19 (AaeKcanapna) 134, 527 


SaxMeuHB ayHHbie, Hadaioaeniia 

-199, ceHxa6pb, 11/12 (AaeKcanapua) 134, 
527 

-173, Mail, 1 (AaeKcanapua) 181, 182, 550 
-145, anpeab, 21 (rnnnapx) 78, 497 
-140, aHBapb, 27 (rnnnapx) 182, 200, 550, 
561 

-134, Mapx, 21 (EHnnapx) 78, 497 
125, anpeab, 5 (Teon?) 128, 522 

133, Maft, 6 (IlxoaeMefi) 123, 520 

134, OKxa6pb, 20 (IlxoaeMeM) 123, 126, 520 
136, Mapx, 6 (rixoaeMeii) 123, 520 

-, Ha6aioaeHHa oanoBpeMeHHbie ana onpeae- 

aeHHa pasnoexH reorpacpMqecKMx aoarox 38 

-, noexpoenne xa6aMu naxMenHfi 191-194 

-, npeaBbiuMcaenHe BeaiinHHbi epanu h no- 

ayanHxeabHOCxM 191-194, 199-2(K), 515, 
557-560 

-, npeaeabi saxMenHii no apryMenxy lUHpoxbi 

179. 181-184, 551-553 

-, poab B xeopHH ABnaceHHa Jlynu no 

aoaroxe 103, 104, 509, 514 

-, yraw HaxaOHeHHM 204-209, 562-564 

SaxMCHHa coaneanbie, BauaHHe napaaaaxca na 
HMx 103. 154, 201, 509, 551, 552 

-, HHxepaaa Meacay hhmh Mecaqnbi^ 188- 

190, 553, 556, 557 

-,-naxHMecaqHbid 186, 187, 554, 555 

-.-ceMHMecaHHbifi 187, 188, 553, 554 

-,-uiecxHMecaqHbiil 185 

-, Koabueo6pa3Hbie 539, 541 

-. npeaBbiqncaeHHe BeanqHHu (pasu h no- 

ayaanxeabHOexH 202, 203, 561, 562 

-, npeaeabi saxMennil no apryMenxy lUHpoxbi 

179. 181-184, 551, 552 

-, yraw HaicnoHeHHii 204-209, 562-564 

3axoa BeqepHHil nocaeanHfi BHaHMwA (re- 
anaKHnecKHil) 272, 585, 640 
— yxpeHHHd nepBbiil BnaHMUil (xocMnneCKHi)) 

271, 272, 441, 585 

Seesaw HenoaBHHCHbie, BOCKOa axpOHnnecKHd 

272, 585 

-, Boexoa reaHaxHqecKHii 271, 274-276, 585, 

586 

-. saxoa reanaKHnecKHii 272, 274-276, 585 

-.— KOCMHqeCKHH 271, 272, 585 

-, HSMepenne aoaroxw H lUHpoxbi npH no- 

M0u(H acxpoaa6HH 136, 215 , 223, 567-570 

-, HeH3MeHH0cxb oxHOCHxeabHwx noaoaceHHH 

210-214 

-, oanOBpeMeHHaa xyabMHHauHa c CoanneM 

273, 585 

-, oaHOBpeMeHHwil Boexoa c CoanneM 273, 

274, 585 

-,— saxoa c CoanneM 273, 274 

Seesaw nenoaBHiKHbie, onpeaeaenne CKaonennH 
ApHCxHaaOM, TnMOxapHCOM, PHnnapxOM h 
I lxoaeMceM 217-219, 571 

-, oxcyxcxBHe y hhx napaaaaKca 11, 466 

-, noapasaeaenne na 6 BeanqnH 224, 575 

-, nOKpwxHB JlynOii 219-222 

-, ypaBHHxeabHbie Ha6aioaeHHa PHnnapxa h 

IIxoaeMea 211-214, 566, 567 

-,-BaBHaOHCKHX aexpOHOMOB 567 

Seiiaa, ropoa 484 

SeMaa, ee nenoaBHacnoexb 12, 13, 437, 464 
—, oceBoe Bpainenne, oxpnnaeMOe IIxoaeMeeM, 
HO npeanoaaraeMoe apyrHMH 13, 467 
—, OTcyxcxBHe noexynaxeabnoro aBHacenna 12, 
13, 467 
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SeMjia, npeHe6peJKHM0CTb paswepoB no cpaa- 
HeHUK) c paawepaMH neSa 7, 11, 12, 437, 
464 

—, c4)epHMH0CTb 7, 9, 10, 437, 464, 465 
—, peHTpajibHoe nojioaceHHe bo BcejieHHoil 7, 
10, 11, 437, 464, 465, 466 
SenoAop 465 

—, «Oo naonepHMeTpunecKHX (])Mrypax» 465 
3na»n 447, 491 
SuaxM soAnaxa 465 

-, Hx nocjieAOBaiejibHOCTb 45 

Soanax 487, cm. laxace SmiHnTHxa 

H6h A6h Mancyp 447 
H6 h Hpax 474 
H6 h aui-LUaTup 531 
Haejiep (Ideler L.) 527, 530 
HaejibcoH H.H. 451 
liHiuiuHapMa 399, 631 

HHCTpyweHT napajuiaxTHMecKHil 155, 156, 538 
MncTpyMeHTbi acTpoHOMHqecKue, cm. Acrpo- 
jibOhb, ^Honip, HHcrpyMCHT napajiaaxTM- 
qecxHH, KBaapaHT, Koabpo paBHoaencTBeH- 
Hoe, Kpyr MepnaHaHHbitl 
Hcip (coBp. ^tynafl), pexa, napajuieab nepea 
Hero 42, 484 

Hcxax h6h XyHallH, nepesoA «AnbMarecTa» Ha 
apaOcKHfi asbiK 446, 447, 450 

KajieHAapb ajicxcaHApMUcKMli 441 

— a<l)nHCKMii 460, 498 

— BaBMjioHCKMft (xajifleftCKMft) 462, 595 

— bm(})mhckhA 462 

— flHOHHCMa 462, 594, 608 

— erHneiCKHfi 455, 498 

— KajiHnna 460, 461, cm. laxa^e KajiHnn, 
Uhkjiw KaaHnna 

— Meiona 461, 524 

— ceaeBKMACKMfl 462 

— lOJIMaHCKMA 462 
Kaaunn 432, 457 

—, ero xajieHAapHbie uniuibi 77, 80, 81, 133, 
134, 140, 182, 200, 216, 220, 221, 222. 
460, 461 

—, Hanaao roaa b pHxjie 527 

—, napanerMa 462 

—, npoaojixcHTejibHOCTb rofla 461 

KaM6M3, axeMCHMACKHM papb 129, 161, 523 

KanapcKMe ocrpoaa 432, 480 

Kanon, ropofl 430, 439 

Kanonyc 258 

Kaiaaor saesAHUH b «AnbMarecTe» 224-263 

-, ero H3flaHHa 450, 576 

-, 3Be3AHbie BejiMMHHbi 224, 263, 575, 576 

-, KoaHMecTBo 3Be3fl 263, 583 

-, KOOpAMHaTbi amiHnTHMecKHe 223, 224, 

567, 568 

-, werofl onpeaejieHHa xoopflHHaT 216, 223, 

224, 570 

-, npo6jieMa npoMcxoxcaeHHa 572, 576 

-, CMCTeMaiMMecKaa norpeuiHOcrb b Aojirore 

568 

-, CTpyxTypa 575, 576 

-, anoxa 216, 224, 269, 570, 575-577 

KaTonrpHKa 444 

KarypaKTOHMii (coap. KairepHR), ropofl, napaji- 
jiejib qepea nero 43, 485 
KaaspaHT 26, 27, 472 
KHpena, ropoa 579 
KuraH 480 


KjieuiHH, co3Be3AMe 245, 487, 580, 595, 600, 
630 

KjiHMaTbi 441 

—, CHcrewa h 3 7 xjiHMaTOB 67-74, 205, 483, 
493, 494, 642 

—, — H3 39 napajuiejieii 39-45, 483 
Koanara, aciepHSM 232 
Koaoc (CnHxa) 244 

—. Mcnojib30BaHHe B KanecTBe onopnoil 3Be3Abi 
320, 335 

—, HaOaioaeHHa rnnnapxa 78, 79, 215, 497, 
567 

—noxpbiTHfi 219, 222, 544, 574 
—, paccToaHHe oTHOCHieabHO tomkh Becennero 
paBHOAeHCTBHa 78, 215 

KoabHO paBHoaeHCTBeHHoe (axBaTopHajibHoe) 
76-78, 495, 497 

Kojiiop paBHoaeHCTBHH 40, 135, 483 

— cojiHueCToaHHfi 15, 467, 471, 483 
«KoMno3HHHa» 20, 374, 376, 470, 620 
KoH(}>MrypauHU asesAHue h ananeTHue 269-272, 

428, 441, 585, 586, 641-643, 

KonepHHK 448, 450, 454. 510, 531, 591 
—, «0 BpameHHHx* 430, 450 
Kpyr MepMAHaHHbifi 26, 471 

— HaKJiOHHbifi 14, 15, 464 

— nonyfleHHbifl 15, 464 

— paBHOfleHCTBCHHbift 14, 465, 467 

— qepea cepeflMHw aoflMaxaAbHbix cosBesAMft 14, 
465 

KceHocban 465 

Kyraep (Kugler F.X.) 510 

KyabMHHauMa 467, 491 

KyHMuui (Kunitzsch P.) 446, 576, 580-584 

Kyuibap m6h JIa66aH 447 

JlajMHfl 576 
Jlanjiac 576 

JiHHMa noayfleHHaa (MepMflMaHHaa) 26, 467, 472 
JIorHCTMxa 435, 436, 437 
JIoKOTb, eaHHMua aamhu 538 
—, yrjiosaa acTpoHOMHqecxaa eaHHHua 212, 
565, 595 

Jlyna, anoMajiMB cpeanaa h HCTHHHaa 532 
—, anoreii cpeAHun m HCTHHHbitl 141, 142, 532, 
533 

—, apryweHT inupoTbi cpeaHHtl h HCTHHHuil 522 
—, BHAMMbiM AMaMerp, coraacHO rnnnapxy 127, 
521, 539 

—,-,— riTOAeMeio 160-162, 181-182, 539, 

540, 600 

—, BblMHCneHHe MCTHHHbIX nOAOXCeHMH reo- 

MerpMaecKM 146, 147, 533 

—,-no TaOaHpaM 147-151, 533, 534 

—, Asa HepaaencTBa b ee ABHxceHHH 109, 513 
—, H3MeHeHHe reouenTpHaecKoro paccToaHua 
157-160, 531, 542 

—, HcnoAbsoBaHHe TaOaMubi ayHHoro nepaaen- 
CTBa npM BblMHCaeHMM nOAOXCeHMH njianeT 

no uiHpoTe 419, 637 

—, HcnpaBACHHe nTOAeweeM cpeAHHx ABuxceHMil 
Hinnapxa 126-129, 521-523 
—, KMHeMaTHaecKaa woAeab nepaaa npocraa 
117-126, 513, 514 

—,-BTopaa, yqHTbiaaiouraa oBeKpHio 137- 

139, 528, 529 

—,-TpeTba, yaMTbiBaioiAaa ABuxceHue b 

OKTaHTax 141-146, 531, 532 
—, MaxcMMaabHaa norpeuiHocib b AoaroTe, ecAH 
npeneOpeab namioHOM opOuTu 192, 514, 558 
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Jlyiia, MaKCMMUJibiioe ypanueiiMe m AOJiixmi 
aiiorea 109, 117-126, 131-134, 139-141. 
519, 520, 529, 530 

—, Ha6jiiOAeiiMa 

-127, aaiycT, 5 (ruiuiapx) 140, 530 
-126, Mail, 2 (rwnnapx) 142, 532 
-126, Hiojib 7 (rMtinapx) 144, 532, 533 
126, njiH 145 (riTOJieMevi) 156, 157 
135, OKTM6pb, 1 (riTOJieMeii) 157. 538, 539 
139, 4>enpajib, 9 dlToaeMeii) 139, 530 
139, 4>€"P‘>-’ib, 23 (riTOaeMeti) 215, 568 

—, iia6jiiOAeiii'ia noapbiTMti aaesA 220-222 
-294, AeKa6pb, 21 (THMOxapnc) 222, 575 
-293, Mapr, 9 (TnMOxapnc) 220, 221, 544, 
574 

-282, anaapb, 29 (TnMOxapnc) 219, 220, 
573, 574 

-282, Hoa6pb, 9 (TtiMOxaptic) 221, 574 
92, iioa6pb, 29 (Arptinna) 220, 573 
98, auuapb, 11 (Meucaati) 221, 574 
98, aunapb, 14 (MeHejiavi) 222, 575 
—,-njiaueT 

138, AeKa6pb, 16 (nroaeMeii) 320, 602 

138, AeKa6pb, 22 (ITToaeMeA) 360. 613 

139, MaCi, 17 (nroaeMefl) 311, 598 
139, MaCi. 30 (ntoaeMeCi) 335, 607 

139, Hioab, 11 (ntoaeMeti) 348, 611, 617, 
639 

—, HaKaOHeune op6MTbi 156 
—, HcpaBeHCTBO nepnoe, npocroe 131 
—BTOpoe (aseKUMa) 135, 437, 513, 527, 
528 

—,— noauoe, Ta6aMubi a^a ero nuHMcaeHHa 
147-151, 533, 534 


—, nepHOflbi ayHHbte, HCnpaaaeHHwe IlToaeMeeM 
106-108, 126-129, 510-512 
—, pa3Mep M o6rbeM 163, 164 
—, paccTOaHMe cpeauee n CMaHn-iax 162, 163, 
541 


—, CKOpOCTb aBMXCeHMa HCTMHHaa 'laCOBaa B 
OKpeCTHOCTH CHSHmCl 181, 549 
—, cpeaHMe aBHXceuMB 108, 109, 512, 513 

—,-B HaaaabHyio anoxy 127, 521 

—, axBMBaaeHTHocTb aKCueHTpHMecKofi h ann- 
pHiuiMMecKOM Moaeaeti npu onMcauMH ee 
aBHXceHHa 109, 116-117, 513 
—, axcpeHTpHcuTeT opOmtu 141, 531 
—, anHpHioi, ero HamioneHMe 141-146, 531 
«JIyHa», eaHHHpa MSMepenHa yraoBaa 304, 313, 
316, 317, 598 


aa-MaaxcpHTH Macnaiua, aepcria «rLnaHMc4)e- 
pMB» ua apa6cKOM 441 
«Maaaa acTpoHOMHa» 435 
aji-MaMyH, xaaHcJ) 446, 502, 513 
MaHruiMir, «AcTpoHOMi'iKa» 575, 585 
MaHH^Hyc (Manitius K.) 3, 4, 449, 527. 531, 
566, 575-580, 582-584. 599-601, 605, 606, 
608, 610, 611, 622 
MapHH TupcKMH 443, 480, 483, 485 
MapaoKCMnaa, eaBunoHCKHii papb 118, 119, 126, 
127, 129, 200, 459, 514 
Mapc, BeauMMua aoMpuiuia 335, 336, 608 
—, ayra BHaHMOCTH 424 
—, ayra nonaTHoio aBHJKeHHa 382-384 
—, icMHeMaraiiecKaa cxeMa ana onMcauMa abh- 
xceHMB no aoaroTe 324 
—, HadaioaeHMB 

-271, auBapb, 18 (.Z^HonHCHii?) 336, 337 
130, aexaOpb, 15 (IlToaeMeil) 326, 608 


Mapc, Ha6aioaeHMa 

135, (]}enpaab, 21 (riToaeMefi) 326, 605, 
139, Man, 27 (nTOaeMefi) 326, 607 
139, Mafi, 30 (IlTOaeMeii) 335, 607 
Mapc, HaKaoueuMe opOnibi 403, 404, 633 
—, nepMOabi H cpeanue aBUxceuMa 280-282, 
336-338, 589, 609, 620 
—, ceeepHbiH npeaea axcpeHTpa 398, 630 
—, Tcopna auMBceuMB no uinpoTe 398, 400, 401, 
630-633 

—, axci^eHTpHCHTeT M noaoJKeHHe anorea 325- 
335, 604-607 

—, anoxa nepMOariMecxMx aBMXceHMH 339 
Maccaana (coup. Mapceab), napajuieab aepes 
Hero 42, 484 

MaaaMa (Maeyama Y.) 571, 572 
MeHeJiafl 433-435, 437, 474 
—, Ha6aioaeHMa nOKpuran aneaa JlyHOli 221, 
222, 575 

—, «C<i)epMKa» 433. 474 
—, reopebia o noanoM MeTbipexcTopoHHHKe 437, 
474 

MeoTnacKoe oaepo (coap. AaoBcxoe Mope), 
napaaaeab nepea Hero 42, 484 
MepHariaH 14, 26, 467 

MepKypHfi, anyxnepHreHHaa op6HTa 306, 307, 
596, 597 

—, ayra BHAHMOCTH 424 
—. ayra nonarHoro asHJKeHHB 386-388, 625, 626 
—. KHHeMaTHwecxaa cxeMa ana onucaHHa abh- 
jKeHHa no aoarore 300, 591, 592 
—. MaxcHMaabHaa oaoHrapna 393-397, 629 
—, Ha6aK>aeHHa 

-264, Hoa6j)b, 15 (flnoHHCHfi?) 313, 598, 599 
-264, Hoaopb, 19 (AhohmchH?) 313, 598 
-261, (})eBpaab. 12 (AhohhcmA?) 304, 594 
-261, anpeab, 25 (AHOHHCHfl?) 304, 594 
MepxypHH, Ha6aioaeHHa 

-261, aarycT, 23 (flMOHHCHfi?) 305, 588, 
595, 618 

-256, Mari, 28 (fluonucHfi?) 304, 594 
-244, Hoa6pb, 19 (BaanaOHCKoe) 305, 596 
-236, OKTabpb, 30 (BaBMaoHCxoe) 305, 595 
130, Hioab, 4 (TeoH) 308, 597 
132, 4>eBpaab, 2 (riToaeMeft) 303, 307, 593 
134, HioHb, 4 (HToaeMeii) 303, 307, 594 

134, OKTB6pb, 3 (IlToaeMefi) 306, 596 

135, anpeab, 5 (IlTOaeMeH) 306, 596 

138, HiOHb, 4 (HToaeMeH) 303, 307, 594 

139, Mafi, 17 (nroaeMefi) 311, 598 
139, Hioab, 5 (nTOaeMefi) 308, 597 

141, (})eBpaab, 2 (IlToaeMeH) 303, 307, 594 
—,—. auaaHS hx tohhocth 539 
—, HaSBaHne CTHa6oH 304, 313, 594 
—. HaxaoHeHHe op6HTbi 399-402 
—, uapyuieHHa nocaeaoBaTeabHOcra KOncbury- 
papHfi 395, 425-427, 641 
—, OTCyTCTBHe napaaaaxca 277, 587 
—, nepHoabi H cpeAHHe aBHXceHHa 281, 282, 
311-315, 589, 599 

—. npepeccMOHHoe aBHXceHHe anorea h ero 
CHaepHwecKaa (buxcHpoBaHHocTb 299, 300, 
305, 596 

—, npoxoHiaeHHe no awcxy CoaHi;a 277, 587 
—, pacner HaHMenbuiero paccToanna 309-311, 
365, 636 

—, reopua ABHaceHMa no uiHpore 402, 403, 
630-633 

—, Ta6aMua paccToannH ao uentpa 3nMi;MKaa, 
He BxaiOMeHHaa b «AabMarecT» 635 
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MepKvpHfi, 3KCpeHTpHCMTeT H flQjiroTa anorea 
302-305, 595, 596 
MepoAax Bajia^an 514 

Mepoa, ropoA h papcTBO 41, 52, 67, 181, 484, 
493 

—, napajuiCAb aepes Hero 41 
Mecap aHOMajiHCTHHecKHfi 509 

— APaKOHHHecKHfi 509 

— cHAepHHecKHfi 509 

— CHHOAHHeCKHfi 509 

-, ero npoACUiJKHTejibHOCTb 554 

Mecapbi, HaSBaHHa b a(J)HHCKOM KajieHaape 460, 
524 

—,— B KajieHAape Ahohmchb 462, 594 
—,— BaBvmoHCKHe 462 
—,— erMnercKHe 455 
—MaKBAOHcKHe 462, 595 
MereopocKon 445 
MexoA aHajieMMbi 473 

— HTepapHOHHbifl Ana HaxoacAeHMa aaeMeHroB 

luiaHeTHbix op6ht 604-607, 610 
MexoH 434, 570 
—, KajieHAapHbie ahkau 461 
—, HadniOACHHe coAHueCToaHHa b -431 r. 
COBMeCTHO C EBKTeMOHOM 80, 81, 461, 495, 
498 

—, napanema 461 
—, npOflOJOKHteAbHOCTb lOfla 461 
MneiHuA riyth 264-266, 269, 583, 584 
Mopayxaii-BoATOBCKHft Jl.jl,. 453 
Mociop (Moesgaard K.P.) 599 
MyceflOH 432 


Ha6AK)fleHHa, cm. SatMeHHa AyHHwe, PaBHo- 
fleHCTBHB, CoAHuecToaHHa, CatypH, K)nH- 
tep, Mapc, Benepa, MepxypHft, Jlywa, Ccwi- 
Hpe, SsesAbi HenoABMxcHbie 

— BaBMAOHCKMe 118, 119, 128, 129, 132, 161, 
434, 540, 565, 588, 595, 640 

— nTOACMea, npodACMa hx noAJiMHHOCTH 498, 
499, 505, 524, 533, 538, 570, 572, 573, 
600, 608 

Ha6oHaccap, papb saavuioHCKHM 504, cm. raxace 
3pa Ha6oHaccapa 

Ha6onajiaccap, papb saavuioHcKHM 161, 459, 539 
Hanara, ropoA, napaAAeAb aepes Hero 41, 484 
He6o, eio c^pHHHocTb 7-9, 437 
He6o, Asa BHAa nepabix ABHxceHHB 14-15, 467 
He«re6ay3p (Neugebauer O.) 450, 451, 462, 
463, 491, 530-532, 546, 547, 557, 575, 
604, 608, 615, 620, 624-626, 635, 637, 
640, 642, 643 
HewopapHH 453 
HeoweHHa 491 

HmxchmB EnineT, napaAAeAb >repe3 Hero 42, 640 
HMKOAatf V, nana pmmckhh 448 
Hma 430, 431, 484, 581 
Hoy6A (Knobel E.B.) 450, 476, 579, 581 
♦HopwaAbHbie 3Be3Abi» 588, 595 
HbioTOH (Newton R.) 451, 478, 498, 524, 532, 
538, 573, 576, 602, 608 


ObAMKBapMa 399, 631 
06o (Aaboe A.) 510 
06beMbi HebecHbix xeA 541 
OHKyMena 479, 480 
—, 3HaMeHMe repMuna 479 
—, ee rpaHHpbi, corAacHo nTOAeneio 34, 480 
—, noApa3AeAeHHa 39-io napaAAeAawM na 38 
KAMMaroB 39-45, 483 


OAHMnnaAop 430 
Onno3HUHB HCTHHHaa 548, 550 
— cpcAHaa 547 

OcABTa, acTepH3M 241, 349, 350 
OcrpoBa EAaaceHHbix 443 
OTHouieHHe cKopocTefi Jlynu h CoAHpa 552 
Ouih6kM BblMHCAHTeAbHbie y IlTOAeMeB 505, 510, 
520, 521, 523, 524, 527, 530-532, 539, 
540, 551, 589, 599, 601-603, 607-611, 613, 
614, 624, 626, 630, 636 

IlaAei;, acTpoHOMHMecxaa eAHHHpa yrAOBbix 
BeAMMHH 190, 191, 517, 557, 565 
nannexyK (Pannekoek A.) 572 
Ilann 435, 445, 465 

—, «KoMMeHTapHH K "AAbMarecry"* 445, 524, 
527, 528, 537-539, 541, 555 
—, «MaTeMaTHMecKoe co6paHHe» 473 
napaAAaxc Aynnuti 154, 494, 509 

-, BosAeficTBHe Ha npeAPAbi coAHenHbix 

saTMeHHH 183, 184, 551, 552 

-,— Ha coAHeMHbie sarMenHa h orcyTCTBHe 

BAHaHHa Ha AyHHbie aaxMeHHa 103, 104, 509 

-, ACUiroTHaa h LUMpornaa cocraBAaioutHe 

140, 170, 171, 530-532, 544-547, 551, 552 

-, MeroA BMMMCAeHMa TabAMp B «AAbMarecTe* 

165-168, 542, 543 

-, o6mMfl no Bbicore 164, 165, 530, 541, 

542, 544 

-, onpeAeACHMe no rabAMuaM ntaneMea 

168-174, 542, 543 

-, npHMepw BbiMMCAeHMa 187, 544, 545 

-, anHnapaAAaxc 561 

napaAAaxc coAHeanbiB 494, 537 

-, BbiMMCAeHMe no Ta6AMuaM nTonewea 170 

-, HcnoAbSOBaHMe rnnnapxoM aab naxoac- 

ACHHa paccToaHMa ao Jlynu 154 

-, HeonpeAeAMMocTb ero aeAHMHHu m 3 Ha- 

OaioachmO 154 

-, o6u(Mil no Bucore 164-168, 541, 542 

-, OTCyTCTBMe BAHBHHB Ha TBOpHIO ABHXCeHHB 

CoAHua 170, 171 
napMCHHA 483 

neAepccH (Pedersen O.) 451, 463, 464 
neAySHii, ropoA 431 

«nepHOAHqecxHM», AyHHuB nepHOA 105, 509 
nepcHH 439 

nerepc (Peters C.H.F.) 450, 476, 579, 581 
H3 MaccHAHH 485 

nAaneru, aHOManwa aoAMaxanbHaa 324, 604 
—OTHocMTeAbHo ConHpa 324, 604 
—, anoreB MCTMHHbift 598 
—cpeAHMM 598 

—, BUMHCAeHHe AOArOTbl no TabAMpaM 372 
—,— uiHpoTU no TabAHpaM 419, 422, 637-639 
—, ABe anoMaAMM 278, 298, 604 
—, ABHXceHHa nonaTHue 278, 373-388, 588, 
620, 621 

—, AMaueTpu M obbeubi 440 
—, AyrH bmammoctm 424 
—, HTepapHOHHbiB wexoA aab HaxotxAeHMa axc- 
ueHTpHCMTexa h AOAroTU anorea 604, 605, 
607, 610 

—, xHHeMaTHqecxMe cxeMu aab onucaHMa abh- 
ateHMa no AOArore 299, 300, 591, 592, 620 

—,-uiHpore 398-400, 630-632 

—,-npM OAHotf aHOManuM 373 

—, MaxcHMOAbHue aAOHrapHH Benepu h Mep- 
xypHa 393-398 
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IlriaHeTbi, Ha6jiiOAeHMa, cm . Carypn, HDoHrep, 
Mapc, Benepa, MepKypHii 
—, onpeaejiCHMe MCTUHHbix nojioaceHHM no 
cpeAHMM 364, 617 

—, nepMOAbi, McnpaaneHHue rixoAeMeeM 280, 
281, 311-315, 320-323, 336-338, 349-351, 
361-363, 589 

—, nopHAOK MX c^p 277, 440, 587 
—, nocTpoenne TaojiHu aHOMajiHB 364-365, 615, 
616 

—,-ana BbiMHCJieHHa uiHpoTbi 404-419, 

634-637 

—, npoTHBOCToaHHa 324-326, 340, 352 
—, npoxoJKaeHHe no AHCxy Cojinna 277, 587 
—, CHAepuaecKaa (JiMKCHpoBannocTb anorees 
299-301, 502, 590, 592, 596 
—, cpcAHHe ABHxceHHa 281, 282, 588-590, 591, 
604 

—, CTOaHHa 278, 620 

—, Ta6jiHubi ana onpeaeaenna aoaroTbi 367-371 

—,-uinpoTbi 420, 421, 634, 637 

—, o^jewepHaM 499 
naaioH 467, 479, 587, 588 
—, 587 

nneMena CKH(])CKue, HeHsaecTHbie, napaaneab 
Mcpea MecTO hx o6HTaHHa 44 
naeaabi, actepnaM 239 

—, MX npoTajKCHHOCTb no aoaroie 316, 599, 
600 

—, Ma6aioaeHMa noKpbiTMii 220, 221 
HiiMHMft 553, 587 
njiyiapx 587 

noao6He ayr asyx xpyroB 500, 513 
noaaCHb, anoxa cyiox 101, 102 
IIoayaeHHaa aMHMa 26 
rioayaeHHbifl xpyr 15 
noaioc, ero Bbicota 36, 37 
noHT EBKCMHCKHfi (coBp. <IepHoe Mopc), napAA- 
aeab aepea nero 42, 54, 484 
nop(]>HpH(t 444 

npeacKaaaHHa noroaHue 204, 276, 440, 441, 
562, 587 

npeo6pa30BaHHe axaHnTHMecKHx KoopaHiiaT b 
axaaTopHaabHbie 586 
ripeneccHH 565, 567 , 587 
—, KHHeMaTHMecxaa Moaeab ana ee o^bacHenna 
216-223, 565, 567, 570, 

—, OTxpbiTHe PHnnapxoM 210, 215 
—, nepBOnanaabHaa ranoTeaa rnnnapxa o abh- 
XCeHMM OAHHX SOAMaKaabHblX COSBeSAHH 210, 

565 

—, ee CKopocTb, coraacno rwnnapxy 216 

—,-riTOaeMeio 216-224, 573, 576 

IIpMMepbi BbiMMcaeHMH ABT naaneTHbix KOH(])Hry' 
pauMH 643 

- aoaroT anancT 617-619 

-aoaroTbi H uiMpoTbi ,lIyHbi 526, 534-536 

-xyabMMHMpyioiaeit tomkh aiuiHnTHKH 544 

-CoAHua 516-519, 524, 526 

-aeHHTHOrO paCCTOaHMa TOMKH aiUIHnTHKH c 

MSBecTHOH aoaroTOH 544 

-HCTHHHOro aacoBOro aBMXceHHa Jlynu no 

aoaroTe 517, 518, 525 

-MOMCMTOB CpeaHefi H MCTHHHOM CHSHniii 

548-550 

-o6mero napaanaxca Jlynu no Bucore 544, 

545 

-napaanaxca no aoaroTe 545, 546 

-uiHpore 545, 546 


npHMepbi BbiMMCaeHMH napaMCTpoB ayHMbix aa- 
TMeHHft 516-519, 524-526, 560, 561 

-npoaoaxcHTeabHOCTH ana viah homh 516, 

525 

-npaMoro BOCXojxaeHHa Coanua 519, 569 

-yraa Mexcay axaHniMKOH h ropHSOHTOM 

586,640-642 

-yraa wextay axaHniMKOii h xpyroM BbicoTU 

530, 545 

-ypaBHenHa BpeMeun 519, 521 

-uiHpoT naaner 639, 640 

npHHnMn npocTOTbi B TeopeTHMecKHX nocrpoe- 
HHax 79, 91, 401, 436, 438, 497, 501, 631 

npMHUMn paBHOMepuOCTH XpyrOBblX ABMXCeHMH 

82, 85, 432, 433, 436, 438, 529 

-, ero napyuieHMa b aynno^ h naaner- 

HHx Moaeaax 436, 529, 591 
nporpeccHB reoweipHaecKaa, cyMMHposaHMe 
•uienOB 552 

npoexunB CTepeorpa(]}HMecKaB 435, 441, 442 
npoeuMpoBauHe KapTorpa(]}HMecKoe 443 
npoxa 445 

—, «rMnOTe3bi» 445, 527, 539, 541 
—, «KOMMeHTapHH K "THMeio"» 541 
npocTa<J)epe3 500 
npOKMOH, cosBesane 257 
nceBao-3paTOC(})eH, «KaTacTepH3Mbi» 577, 581 
IlToaeMaMaa TepMMeBa, ropoa, napaaaeab aepes 
Hero 41 

IlToaeMeft KaaBAMfl, 6Morpad)MMecKMe cseaeBMa 
430-432 

-, COMMHeHMa 

«AabMareci> 429-451, cm. Taxxce «Aab- 
Mareci* 

♦AnaaeMMa* 438, 441 
♦rapMOHMKM* 429, 432, 438, 444 
«reorpa(})Ma» 76, 429, 430, 432, 438, 443, 
480, 484, 485, 517, 574, 640 
♦KanoH napcKMli» 439, 457-459 
«KaHoncKaa naanHCb* 432, 438, 439, 521, 
522, 641 

♦OnTHxa* 429, 430, 432, 438, 443, 444, 
465 

«0 cnoco6HOCTHX cyxcaenMa m npHnaxMa 
peuieHMM* 444 

«naaHMC(})epHB» 438, 441, 442 
«naoa» («UeHTMaoKBMyM») 444 
♦noapyMHbie Ta6aMubi» 429, 432, 438, 439, 
445, 447, 499, 504, 507, 513, 534, 547, 
584, 615, 641, 642 

«MeTBepoKHMXcMe» («TeTpa6H6aoc», «Kaaa- 
pHnapraryM*) 430, 432, 438, 442, 443, 585 
«Oa3bi* 438, 440, 441, 585, 587, 642 
IlToaeMeB II Onaaaeab^) 321, 602 
IlTOaeMeB III Saeprex 579 
nxoaeMetl VI OviaoMexop 181, 550 
nyp6ax 448, 449 

PaBHoaeHCXBHB 441, 488, 495 
—, anaaMs hx xomhocxh 495-498 
— BecenHHe, Ha6aioaeHMB 

-145, Niapi, 24 (rnnnapx) 77, 496, 497 
-145, Mapr, 24 (neHSBecxHbift) 77-78, 80, 496 
-144, Mapx, 23 (rnnnapx) 77, 496 
-143, Mapx, 23 (rnnnapx) 77, 496 
-142, Mapx, 23/24 (FMnnapx) 77, 496 
-141, Mapx, 24 (rnnnapx) 77, 496 
-140, Mapx, 23 (rnnnapx) 77, 496 
-134, Mapx, 23/24 (rwnnapx) 77-78, 496, 497 
-133, Mapx, 24 (rnnnapx) 77, 496 
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PaBHoaeHCTBHH oceHHHe, Ha6jiio;(eHHR 
-132, MapT, 23 (PHnnapx) 77, 496 
-131, Mapr, 23 (PHnnapx) 77, 496 
-130, wapT, 23/24 (PHnnapx) 77, 496 
-129, Mapr, 24 (PHnnapx) 77, 496 
-128, Mapr, 23 (rwnnapx) 77, 496 
-127, Mapx, 23 (PHnnapx) 77, 496, 497 
140, Mapx, 22 (nxoneMeii) 80, 91, 496, 498 
-161, ceHx., 27 (rwnnapx?) 76, 77, 495, 496 
-158, ceHx., 27 (rwnnapx?) 77, 496 
-157, ccHX., 27 (rwnnapx?) 77, 496 
-146, ceHX., 26/27 (rwnnapx) 77, 80, 496, 

497, 505 

-145, ceux., 27 (PMnnapx) 77, 496, 497 
-142, ceux., 26 (rwnriapx) 77, 496, 497 
132, ceux., 25 (nxojieweii) 99, 100, 496, 

498, 504, 568 

139, ceux., 26 (rixaneMeii) 80, 91, 496, 497 
—, iiojioR<eiiMH oxuocMxejii.iio aiiaxoB soAMaxa 


45 


l 30;(MaKajlblll>IX C03UC3;tMM 


Pax, iiaiaRO oxcmcx 
211, 565, 566 
PcrMOMOiixaii 449 
Peiyji 213, 242 

—, MCiiojibsoBaiiMc B KawecxBe onopiioii asesabi 
303, 306, 308, 311, 597, 598 
—, iia6j)iOACiiMH rHiiiiabxa 216, 570 
—rixoacMca 215, 588-570 
—, iiaiajio oxcwexa flojiroxw b 3Re3AHOM xaxa- 
jioie *noapyMiii.ix xa6j)MU» 439, 584 
—, iipHMcp oiipe;icjiciiHa a();iix)xw siieaflbi 215- 
216 

PoHii, iiapajijicjib 'icpc3 ei« ycxi,c 43 
l’UMiiix)jii>;i 449 

PccbpaKiiMH acrpoiiOMM'iccKaa 432, 444, 497, 
588, 613 

Pmm, iia6jiiOACiiHH B iiCM 221-222, 434 
—, pa3iicx:xb no ;(ojii\)xo c AjicKCaii/lPMcfl 574 
Po;k)c 35, 42, 46, 53, 71, 495, 507, 514, 640 
—, McpH;iHaii 'lopca iicro 140 
—, iia6jiio;iciiMH iia new rMiinapxa 140, 142, 
144, 182, 434, 481, 497 
—, iiapajijicjib 'lopca iici'O 42, 186, 491, 556, 
640 


Cu 6 hx h 6 ii Koppa, iicpcBOA «rbiaiicriiMx m- 
IIOTC 3 » lia UpaOcKHH ll 3 blK 439 
—, iicpcpaOoxxa iicpcBo;ia *Ajii>Maix;cxa» McxaKa 
m 6 ii XyiiaHiiu iia apa 6 cKHH HShix 446, 447, 
450 

CaBMop (Sawyer I'.W.) 592 
CapAHxyii ap-PyMM, iicpcBoa «AjibMaix»xa» iia 
apaficKMH H3biK 446 
Caprx: 105, 509, 553 

Caxypii, BCjiM'iHiia aiiHiiHKjia 360, 361, 613 
—, Ayi'a BHnnMtX'XH 424 

—, Ayi'H iioiiHxiioro abhxxciihu 381,382, 621, 
622, 623 

—, KMiiUMaxM'iccKau cxcMa )vm oimcaiiMH abm- 
HxeiiMM 110 Aojiixixc 324 

—, iia6AiOACiiMS) 

-228, Mapx, 1 (BaiiHJioiiCKCx;) 361, 362, 614 
127, Mapx-, 26 (IIiojicmch) 352, 612 
133, Mioiib, 3 (llxoACMen) 352, 612 
136, Miojib, 8 (ilxojicMCH) 352, 612, 613 
138, ACKa 6 pb, 22 (rixojiCMcii) 360, 613 
—, iiaKjioiiciiMC opOMxbi 403, 404, 633, 634 


Caxypu, nepuOAbi h cpeAune ABHa<eHH» 280- 
. 282, 361-363, 589, 614 
—, ceaepubii) npeacA aKCuenxpa 398, 630 
—, xeopMH ABMaceuMs no uinpoxe 398, 399, 400, 
403, 404, 630, 633, 634 
—, yTOMHCHMe cpeAnero ABHa<eHH» no uinpoxe 
127, 521 

Caxypn, aKCuenxpHCHxex m noAoa<eHHH anores) 
352-360, 612, 613 

—, anoxM nepMOAMwecKMx ABHJKenHH 363, 364 
CaepAAOB (Swerdlow N.) 537, 539 
CeaoHbi acxpoHOMMiecKMe 501 

-corAacHO Pnnnapxy 91, 502, 503 

-corAacHO IlxoAeMeio 91, 502, 503 

CeAeBK I 462 
CepaiiMC 439 

Cepruii m 3 PeuiaHna, nepesOA «AAbMarecxa» na 
CMpMHCKMH HSblK 445 

Cneiia (coap. Acyan), ropoA, napaAAeAb nepes 
Hero 41, 53, 69, 472, 473, 484 
CM3MrM9 MCXMiiiiasi 180, 181, 549 

— cpcAiiHB 180, 181, 547-549 

-, XabAMUbl AAS lipeABblMHCAeHHS 175-179 

CMMIIAMKMii 588, 631 
Cmp 5, 210, 431, 432, 464 
CnpMyc, ero uaer 256, 582 
—, iiaHaAbiiaa xoaxa na nebecKOM rAo6yce 268, 
584, 585 

CncxeMa reAHOueHxpnaecKaa 433 

— reoueiixpM'jecxaa 464 

— KOOpAMHax ropH30HxaAbHaa 477 
-aKnaxopnaAbiiaa 477 

-3KAMfiXMaccKaa 477 

oCncxeMa OxoAeMea*, M3o6pajKeHMa rpacJxM- 
aecKHC 440 

CncxeMa nyMepaunn AecaxMaHO-uiecxMAecaxe- 
PMHHaa 16, 468 
CxaAMrep 455 
CxManapeAAM 454 

CKOpOCXb ABHACeHHB JlyHb) M COAHpa OXHO- 

CMxeAbHaa 79, 479 

CMMpiia, ropoA, napaAAeAb aepea uero 42 
CnejiAHyc, ero,3aKoii npeAOMAeuMa 444 
CocAMiieime CoAupa n Jlynu nexHunoe 180, 
181, 547 

-cpeAiiee 180, 181, 547 

CoAHUc, BHAHMbiM AMaMexp coPAacHO Hinnapxy 
160, 539 

—,-nxoAeMeio 160, 539, 540 

—, AOAix)xa McxMHiiaa 100, 499, 505, 506 
—cpcAiiaa 499 

CoAiipc, HCXMiinaa 3KCi;eHxpM<<ecKaa anoMaAna 
500, 503 

—, KMIICMaXMMCCKMe CxeMbI AAB OnMCaUMa ero 
ABHWciiHa no AOAroxe 85-90, 500, 501 
—, MaxcMMaAbHoe ypaBHcnne 86, 87, 93, 94, 

503 

—, iiepanencxBO (ypaBneuMe, paanoexb ano- 
MaAMM), 94, 98, 503, 504 
—, onpeACAenne npoAOAAtHxeAbuocxM xponM^e- 
CKOro roAa 75-82, 498 
—, pasMcp M o6beM 163, 164, 541 
—, pacexoauMe ao nero 162, 163, 541 
—, CMCxeMaxMiecKaa ouinSKa b Aonroxe 505 
—, cpcAiiee ABHAteuMe no AOAroxe 500, 503, 

504 

—, cpcAHaa AKcpenxpMBecKaa anoMaAna 499, 
500, 503, 504 

—, xabAHua aiiOMaAHM 99, 504 
—,— anMpMKAH'iecKaa anoMaAna 500 
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CojIHue, (JjHKCHpOeaHHOCTb anoren OTHOCMTCJIbHO 

TOMKH BeceHHero pasHOAeHCTBMa 91, 502, 
503, 513 

—, 3KCueHTpHCHTeT H AOJirOTa anorea 91-94, 
501-503 

—, 3noxa cpcAHHx ABMaceHnA 98-100, 504, 505 
—, aBjiCHMa, caasaHHbie c ero roaoBUM abm- 
BceHMeM no 3ioiHnTHKe 76, 494 

— cpeanee 3KBaTopMaBbHoe 506 
CojiHueCToaHHa 441, 488 

—, flyra Mexcay hmmm 21, 26, 27, 471-474 

—, Ha6jiioAeHMa 

-431, MioHb, 25 (MeroH m EBKxeMOH) 80, 
81, 498 

-279 (Apwcrapx) 80, 81, 498 
-134 (FHnnapx) 81, 498 
140, HiOHb, 25 (nrojieMefl) 81, 91, 498 

—, HeroMHOCTb MX Ha6jiiOAeHMa 80 
CnMxa, CM- Kojioc 
Ctmji6oh, cm. MepxypMH 
CroaHMa ananeTHbie 620, 621 

-, apcBHMe Ha6jiiOAeHMa 278 

-, nocxpoeHMe Ta6nMu ana hx npeaBbi- 

MMCneHMa 388-391, 627, 628 
—, Ta6jiMUbi ana mx npeaBbiMMOieHMa 392, 628 

-, TpyflHOCTM npM Ha6BioAeHMM 278 

CxpaeoH 472, 473, 483, 485 
Cxpana cepBOB 480 
CyxKM aseanHbie 101, 506 

— cojiHeaHbie HCxHHHbie 101, 506 
- cpeflHHC 101, 506 

C4>epa npaMaa m HamioHHaa 483 
—, BpeMCHa BOCXoAa b hhx ayr amiMnxMKM 
45-51 

—, xa6aMubi BpeivieH Bocxofla flyr amiMnxMKM 
51-55 

—, xeopeMbi, CBaaaHHbie c hmmm 43, 35, 56, 
57, 483, 485-487 
C4)epMKa 433, 435, 436 

Tajiba4)eppo (Taliaferro R.C.), nepeaofl «AjibMa- 
recxa* Ha anr^MdCKMil asbix 449 
TanaMC (coBp. ^foH), pexa, napajuie;ib nepea 
ycxbe 43, 55, 485 
TaHHepM (Tannery P.) 450 
Tanpo6aHa (coBp. UennoH), ocxpoB, napannenb 
aepea Hero 40, 482 
TeoAOCMft TpMnonMxaHCKMff 433, 474 
TeoH 431, 597 

—, ero Ha6nioneHMa 308, 316, 317, 434, 464, 
465, 468, 597 

TeoH AjieKcaHnpMlfCKMA 439 

-, «BojibiuoH KOMMeHxapHft» K «nonpyqHbiM 

xa6jiHuaM» 439 

-, BepcMa «noflpy>rHbix xa6jiMi;» 439 

-, «KoMMeHxapHH K "AjibMarecxy"» 445, 476, 

562 

-, «Manbiii KOMMeHxapMH» k «nonpy'iHbiM 

xa6jiHuaM» 439, 562 
TeoH CmmphckmO 431, 541, 597 
TeopeMa Menejiaa 474-477, 479, 486, 487, 489, 
492, 493 

— rixojieMea 17, 469 
Teopna speHMa rirojieMea 444 
TMMOxapMC 434 

—, MCnojibSOBaHMe umiuiob KanMnna 220, 461 
—, Ha6jiiOAeHMe jiynnoro saxMeHMa, MCnojibso- 
BaHHoro rnnnapxoM 215, 571 
—, Ha6jiiOAeHHa b AjieKcaHnpMM 219, 221, 544 


TMMOxapMC, Ha6jiioAeHMa HenoABMXCHbix SBean. 

MCnonbSOBaHHbie FiinnapxoM 210, 215, 217 
—luianex 321. 322, 603, 619, 639, 640 
—,— noxpbixMM 3Be3fl JlyHod 22—222, 544, 
574 

—,— ciaioHeHHH 3Be3A 217-219 
TmpC 260, 583 
Thxo Bpare 528 

TpaaH, pMMCKMM MMnepaxop 221, 222 
TpMioHOMerpMa C(])epMMecKaa 437 

— xopA 437, 467, 468, 470, 482, 483 
TpMKBexp, CM. HHCxpyMeHx napajuiaxxMMeCKMM 
ToMKa axjiMnxMKM Bocxonamaa 56, 57, 481, 488, 

489, 586 

-Ky;ibMMHMpyiou;aa 56, 57, 489, 586 

Tomkm paBHoneHCXBMM 15, 467, 565 

— conHuecxoaHMM (xponMnecxHe) 15, 467 

TyMep (Toomer GJ.) 3, 4, 449, 450, 457, 

461-464, 468, 469, 479, 480, 484, 485, 
498, 523, 527, 529, 530, 532, 537, 538, 

546. 558, 559, 562, 566, 567, 569, 570, 

572, 575, 576, 579, 580, 582-585, 589, 
594, 595, 597-600, 602, 605, 607, 609, 

611, 613, 620, 622-626, 629, 631, 635, 636 

VeenMneHMe paaMepoB caernn y ropnaoHra 8, 
465 

yron MejKfly axnMnxMKofl m ropM30HxoM 60-62, 

490, 491, 586, 640-642 

-KpyroM Bbicoxbi 62-67, 491-493, 530, 

546, 563 

-MepMflMaHOM 57-60, 489, 490 

— HamioHa axjiMnxMXM x axaaxopy 21, 26, 27, 
471, 472-474, 640, 641 

ynncoH (Wilson C.) 592, 600 
ypaBHeHMe BpcMeHM 437, 505-507, 520, 521, 
523, 531, 540, 602, 603, 605, 607, 611, 
613 

-xax 4)yHKUMa aonroxw 507 

-, (JxrpMynbi ana ero BUMMCneHMa 507, 508 

— flHa 507 

— ueHxpa 592, 615 

OaHocxpax, a(])MHCKMM apxoHx 132 
aji-OapraHM 447 
Oeonop MMjiexMHCKMM 431 
OMBaMaa, o6nacxb b Eranxe 42, 484 
OnnMnn AppMaefi (ceaeBKMaCKMM papb), ero apa 
439, 499 
OnnonoH 445 

OMaoco(t)Ma, noapasaeaeHMe na xeopexMnecKyio 
M npaRrMnecxyio 5, 464 
—, ponb B paSBMXMM aHXMMHOM aCxpOHOMMM 432 
OMHMKMa, napaaaeab nepes nee 42 
—, MCnojibsOBaHMe b xanecxBe cxanaapxHOH 
napanjieaM npM onpeaeaeHMM ruiaHexHux 
KOH(])Mrypai;HM 640, 642 
OjieMCxMa (Flamsteed J.) 576 
Oyjie (0yay, Tyne), ocxpoB, napannejib nepes 
Hero 44. 441, 480, 485 

Xa6aui-an-XaCM6 447 

an-Xaaxcaaac m6h Maxap, nepesoa «AjibMarecra» 
Ha apaScKMil asuk 446, 447, 450 
aji-XasMHM 447 
XanKMAMrl 541 
Xapxnep (Hartner W.) 597 
aji-Xacan h6h Kypaniu, nepcBOa «AjibMarecxa» 
Ha apa6cKM(f asux 446 
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XopAW. onpeAeJieHHe hx sejiumiH 16-21, 467, 
46^471 

—. Ta6jiuubi Ana BbmMCAeuHa 22-25 


♦UeAeBbie-roAOBbie xeKCTw* 588, 589 
IImka jiyHHO-coAHeaHbiii 25-AeTHHfi 176, 547 
IlHpepoH 587 

Hacbi BOASHbie 160 

— cojiHeaHbie 441 

Macbi paBHOAeMCTBeuHbie 56, 480, 488 

— ceaoHHbie 56, 488 

- , onpeAeABHHe hx aamhu 56, 488 

MaaAHHa (Czwallna A.) 600 

MexaepTb SHaxa xax yrAoaaa eAHHUua 512 

lUanyp I, cacaHHACKufi uapb 445 
«IIIax-H-3HA*» 445 
UleBaeHKo M.K). 4, 527, 528 
lUKaaa apeMenH, AHHeAnocTb h OAHopoAHOCTb 
437, 455, 506 

lUHpoTa acrpoHOMUHecKaa, ucnOAbayeMMili xep- 
MHH 560 

— reorpa(J)HHecKaa 27, 481-483 
lUnHjieBCKHfl A.B. 457, 462 


36yACKHe (coap. re6pHnCKMe) ocTpoaa, napaAJieab 
aepea hhx 44, 485 
SaaHAP, a4>HHCKHB apxoMT 133 
SaeKuHa 437, 513, 527, 528 
SxBaHT 588, 591, 601, 603 
SuiHnTHxa 14, 464, 467 
—, BpeMCHa BocxoAa ee Ayr 45-51, 479, 485, 
486 

—, BpeMCHa npoxoJKACHHa ee Ayr nepea mcph- 
AHAh 31-33, 507 

—, xpyr qepea cepeAMHbi soAMaxaAbHbix cos- 
aesAMB 465 

—, HawiOHHbift xpyr 14, 464, 467 
—, onpeACACHHe AOAroTw BocxoAameft tohkh 56, 
57, 481, 488 

SKAMnTHKa, onpeAeaeHHe AOAroTbi xyAbMMHH- 
pyioiAeB TOHKH 56, 57, 489, 544 

—SeHHTHOrO paCCTOBHHa TOHKH C MSBeCTHOB 
AOArOTOH B d)HKCHpOBaHHbIH MOMCHT 65-67, 

491, 492, 544 

—,— HaxAOHa coraacHO Spaxoc^ieMy h rnnnap- 
xy 27 , 472, 473 

—,-rixoaeMeio 21, 26, 27, 471, 472 

—npaMoro BOCxoxcAeHHa ee xonex c Hsee- 
CXHOH AOaroxofl 487, 519, 569 

—,— CKAOHeHHH 66 XOHex C H3BeCXHOH AOarOXOM 

30—31, 477, 478 

—,— yraa MexcAy axAHnxHXOH h MepuAHaHOM 
57-60, 489, 490 

xpyroM ropuaoHxa 60-62, 490, 


SxceAHrMoc, ayHHbifi nepHOA 105, 509, 510 


SxcueHxp 433, 499 
SaoHrauHB MaxcMMaabHaa 592 

-, aHaAH3 xoHHOcxH HaOaiOAeHMi) 593 

-, onpeAeaeHHe aab paaaMHHbix noaoxceHMi) 

Ha axcuenxpe 393-397, 628, 629 
Smikaoka 464 
SnaroMeubi 455 
SnHxyp 464, 465 
dnHnapaaaaKC 561 
dnHuHKJi 433 

3noxa cyxox acxpoHOMHHecxaa h rpaxcAancKaa 
101, 102, 506 

-BOCxOAHaa h aaxOAnaa 456, 457 

-nojiyAennaa 99, 456, 457, 507 

— HaqaabHaa b xa6AHuax IlxoaeMea 98, 504, 
CM. xaxxce 3pa HaOonaccapa 

3pa Aarycxa 99, 505 

— AnexcaHApa 80, 81, 91, 99, 142, 144, 505 

— Ahohhchb 594 

3pa Ha6oHaccapa 99, 100, 102, 127, 132, 133, 
140, 157, 161, 181, 182, 220-222, 304, 
305, 313, 315, 322, 323, 336, 339, 351, 
362, 363, 437, 455, 457, 459, 504, 505, 
524, 608, 611, 617-619, 643 

— ceaeBKHACxaa 595 

— OatiMnna 439, 499 

— xaxAeficxaa 595 

3paxoc4)eH 472, 473, 480, 481, 483, 587 
—, ero nopaAOx anaHex 587 
—, onpeAeaeHHe AyrH MexiAy coAHuecxoaHMaMM 
27, 472 

—,— OxpyjKHOCXM 3eMAM 472 
3 <^hp 9, 401, 464, 631 

lOnMxep, BeaMMMHa anMpMxaa 348, 349, 611 
—, Ayra bmammocxm 424 
—, Ayrti nonaxHOro ABMsxeHMa 381, 382, 623, 
624 

—, xMHCMaxMHecxaa cxeMa AJia onMcanMa ero 
ABHJxeHMa no AOaroxe 324 
—, HaOaiOAeHua 

-240, ceHxa6pb, 4 (,BMOHMCMfl?) 349, 350, 
611 

133, MAM. 17 (nxoaeMeii) 340, 610, 612 

136, aarycx, 31 dlxoAeMeii) 340, 610 

137, oxxa6pb, 8 dlxoaeMeii) 340, 610 
139, MioAb, 11 (rixoaeMeii) 348, 611, 617, 

639 

—, HAKAOHeHue opOuxbi 403, 404, 633, 634 
—, nepHOAbi M cpeAHwe ABuxceHMa 280-282, 

349-351, 589, 612 

—, cesepHui) npeAOA oxcpenxpa 398, 630 
—, xeopna ABMJxeHHa no iiiMpoxe 398, 399, 400, 
404 

—, oxcaenxpMCMxex h noAOXcenue anorea 340- 
348, 610, 611 

—, anoxH nepHOAHHecxMx ABUXcenMi) 351 
9 cah, acxepH3M 212, 241 
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